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INVITATION TO BID
PUBLIC BIDDING - BCS 2022-0213

1. The NATIONAL POWER CORPORATION (NPC), through its

of CY 2022 intends to apply the sum of
for the Contract (ABC) to payments under t

automatically rejected at Bid opening.

National Power Corporation

approved

Corporate Budget

(Please see schedule below) being the Approved Budget

he contract. Bids received in excess of the ABC shall be

Bid
PR Nos./PB Ref No. & Pre-hid ABC/ Amt. of
Description Similar Contracts Conforence Sugmission! Bid Docs
pening
Supply, Delivery,
SO-0PD22-001/ Installation, Test and
p822051 0-NA00095 Comm[ssloning or
Supply, Delivery, | Construction of Power
Installation, Test and | Facilities, Installation,
Commissioning of 2 x 50 | Test and ,
KW~ Modular  Diesel | Commissioning of 23&‘)2"' 130'\;;5’ P 18,704,200.00 /
Gensets, Associated D!esel Generating Setl:s 9:30 A.M 9:30 AM £ 25,000.00
Electrical Equipment and | With at least one-unit
Balance of Plant for | Capacity of 50 kw
Molocaboc DPP  under | Prime or Continuous
Electrification of New Areas | Power  with  power
in Negros Occidental transformer/s of at least
75 kVA rating
Supply, Delivery,
HO-PIB22-004 / Installa.tio.n, _Test and
PB220330-HG00048 (PB2) | Commissioning  or
_ Construction of Power
Supply, Delivery, | Facilities, Installation,
Installation, Test and Test and
Commissioning of 1 x Commissionin 28 April 10 May
g of £ 18,106,900.00 /
100kW (for Pefia DPP) and | pigce Generating Set/s g-gngm g,gngm P 25,000.00
2 x 100kW (for Chico) | with at least one-unit R R
Diesel Gensets and capacity of 100kW
Associated Electrical Prime or Continuous
Equipment under Package Power with Power
14-B Transformer/s of at
least 150kVA rating

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

2. The NPC now invites bids for Item listed above. Delivery of the Goods is required (see table below)
specified in the Technical Specifications. Bidders should have completed, within (see table below) from
the date of submission and receipt of bids, a contract similar to the Project. The description of an eligible
bidder is contained in the Bidding Documents, particularly, in Section 1. (Instruction to Bidders).

AFG-LOG002.F03
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Invitation to Bid - BCS 2022-0213

Delivery Period / Contract Relevant Period of SLCC reckoned from -
PR No/s./PB Ref Nofs. Duration the date of submission & receipt of bids

Three Hundred (300) .
S0-0PD22-001 Calendar Days Fifteen (15) Years

! Two Hundred Forty (240) .
HO-PIB22-004 Calendar Days Fifteen (15) Years

10.

Bidding will be conducted through open competitive bidding procedures using a non-discretionary

“passfail’ criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR) of
Republic Act (RA) No. 9184.

Bidding is restricted to Filipino citizens/sole proprietorships, parinerships, 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 Coniracts

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 guidelines based on

the grounds provided under Section 41 of R.A. 9184 and its Revised IRR,

The National Power Corporation will hold Pre-Bid Conference {see table above) and/or through videc
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 Kafiac 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. '

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

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

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

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

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

The National Power Corporation reserves the right to reject any and all bids, dectare a failure of bidd ing,
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.

AFG-LOG-002.F03
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Invitation to Bid - BCS 2022-0213

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue

Diliman, Quezon City

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

Fax No.: 8922-1622

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

12. You may visit the following websites:

For downloading of Bidding Documents: https:ffwww.napocor.gov.ph/bcsdlbids.php

. R L T. TEVES
Vice President, Power Engineering Services and
Chairman, Bids and Awards Committee

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

SECTION I ~ INSTRUCTION TO BIDDERS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

VisP21Z12965e
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLCCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

SECTION I} —INSTRUCTIONS TO BIDDERS VisP21Z12865e

SECTION Il - INSTRUCTIONS TO BIDDERS

TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.

1. SCOPE OF BID 1
2. FUNDING INFORMATION 1
3.  BIDDING REQUIREMENTS 1
4. CORRUPT, FRAUDULENT, COLLUSIVE, AND COERCIVE PRACTICES......ccncn. 1
5. ELIGIBLE BIDDERS 2
6. ORIGIN OF GOODS 2
7. SUBCONTRACTS 2
8. PRE-BID CONFERENCE 3
9. CLARIFICATION AND AMENDMENT OF BIDDING DOCUMENTS......omecmrcrmmonns 3
10. DOCUMENTS COMPRISING THE BID: ELIGIBILITY AND TECHNICAL

COMPONENTS - 3
11. DOCUMENTS COMPRISING THE BID: FINANCIAL COMPONENT .......conmurnen .3
12. BID PRICES 4
13. BID AND PAYMENT CURRENCIES 4
14. BID SECURITY 4
15. SEALING AND MARKING OF BIDS 5
16. DEADLINE FOR SUBMISSION OF BIDS 5
17. OPENING AND PRELIMINARY EXAMINATION OF BIDS 5
18. DOMESTIC PREFERENCE ' 5
19. DETAILED EVALUATION AND COMPARISON OF BIDS 5
20. POST-QUALIFICATION 6
21. SIGNING OF THE CONTRACT 6
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SECTION I} = INSTRUCTIONS TO BIDDERS VisP21Z12965e

SECTION Il - INSTRUCTIONS TO BIDDERS

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50
KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER ELECTRIFICATION OF
NEW AREAS IN NEGROS OCCIDENTAL, with identification number
VisP21Z1296Se.

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

Funding Information

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

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

Bidding Requirements

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

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

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

Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION m ) ! I-re-1



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
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SECTION1I = INSTRUCTIONS TO BIDDERS VisP21Z1286Se

5. Eligible Bidders

5.1.

5.2.

5.3.

54.

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.

6. Origin of Goods

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

7. Subcontracts

7.1,

7.2.

7.3.

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

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

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

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

NATIONAL POWER CORPORATION m} ' , I-178-2
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SECTION Il = INSTRUCTIONS TO BIDDERS VisP21Z212065¢
8. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the specified

date and time and either at its physical address andfor through

videoconferencing/webcasting as indicated in paragraph 6 of the IB.
9. Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or interpretation of any part of

the Bidding Documents. Such requests must be in writing and received by the

Procuring Entity, either at its given address or through electronic mail indicated in the

IB, at least ten (10) calendar days before the deadline set for the submission and

receipt of Bids.

10. Documents comprising the Bid: Eligibility and Technical Components

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

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

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

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

11. Documents comprising the Bid: Financial Component

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

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

NATIONAL POWER CORPORATION m I-ITB-3



i — |

L

BID BOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
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SECTIONII = INSTRUCTIONS TO BIDDERS VisP21Z21296Se

12.

11.3. Any bid exceeding the ABC indicated in paragraph 1 of the IB 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 IRR of RA No.

9184,

Bid Prices

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

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

.
N

iv.

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

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

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

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

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

14. Bid Security
14.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid Security
in the amount indicated in the BDS, which shall be not less than the percentage
of the ABC in accordance with the schedule in the BDS.
NATIONAL POWER CORPORATION m) [9 I-TB-4
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14.2. The Bid and bid security shall be valid for One Hundred Twenty (120) calendar
days from the date of opening of bids. Any Bid not accompanied by an
acceptable bid security shall be rejected by the Procuring Entity as non-
responsive.

15. Sealing and Marking of Bids

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

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

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

16. Deadline for Submission of Bids
16.1. The Bidders shall submit on the specified date and time and either at its physical
address or through online submission as indicated in paragraph 7 of the IB.
17. Opening and Preliminary Examination of Bids
17.1. The BAC shall open the Bids in public at the time, on the date, and at the place
specified in paragraph 9 of the 1B. The Bidders’ representatives who are present
shall sign a register evidencing their attendance. In case videoconferencing,
webcasting or other similar technologies will be used, attendance of participants
shall likewise be recorded by the BAC Secretariat.
In case the Bids cannot be opened as scheduled due to justifiable reasons, the
rescheduling requirements under Section 29 of the 2016 revised IRR of RA No.
9184 shall prevail.
17.2. The preliminary examination of bids shall be governed by Section 30 of the 2016
revised IRR of RA No. 9184.
18. 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.
18. Detailed Evaluation and Comparison of Bids
19.1. The Procuring Entity's BAC shall immediately conduct a detailed evaluation of
all Bids rated “passed,” using non-discretionary pass/fail criteria. The BAC
shall consider the conditions in the evaluation of Bids under Section 32.2 of the
2016 revised IRR of RA No. 9184,
NATIONAL POWER CORPORATION m) I 785
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19.2.

19.3.

19.4,

19.5.

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.

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

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

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

20. Post-Qualification
20.1. Within a non-extendible period of five (5) calendar days from receipt by the
Bidder of the notice from the BAC that it submitted the Lowest Calculated Bid,
the Bidder shall submit its latest income and business tax returns filed and paid
through the BIR Electronic Filing and Payment System (eFPS) and other
appropriate licenses and permits required by law and stated in the BDS.
21. Signing of the Contract
21.1. The documents required in Section 37.2 of the 2016 revised IRR of RA No.
0184 shall form part of the Contract. Additional Contract documents are
indicated in the BDS.
NATIONAL FOWER CORPORATION M __ -ITB-6
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SECTION Il - BID DATA SHEET

ITB
Clause

9.3

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

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

It shall be a ground for disqualification, if verification and validation cannot be
conducted for reasons atiributable 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, localnon-skilled labor under the
supervision of the Bidder. The Bidder shall not be relieved from any liabiity 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 govermment 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 Qrder

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

NATIONAL POWER CORPORATION -80S-1
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The prospective bidders shall declare its Joint Venture partner during the
purchase of bidftender documents. Any single bidder/s who already
procured/secured the bidding documents but want to avail the Joint Venture
Agreement (JVA) shall inform the BAC in writing prior to the bid opening for
records and documentation purposes. Failure to do so shall be a ground for
disqualification/non-acceptance of its bid.

10.5

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

1. Drawings & Documents to be submitted with the Proposal as specified in
Sections M-1.0, M-2.0, Annexes A.1 to A.3 for Mechanical Works and

Sections E-1.0 and E-2.0 for Electrical Works, Section VI — Part Il Technical
Data Sheets.

Manufacturer's brochures, manuals and other supporting documents of
equipment, materials, hardware 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
deliveredfinstalled/used during the contract implementation. Any proposed
changes/replacement of said items may be allowed on meritorious reasons
subject to validation and prior approval by NPC.,

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

12

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

14.1

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

a) The amount of not less two percent (2%) of ABC, if bid security is in cash,

cashier's/manager’s check, bank draft/guarantee or irrevocable letter of
credit; or

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

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

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

DESCRIPTION ABC (PhP)
a. Generating Sef(s) 3,5980,700.00
b. Power Transformers 1,693,200.00
c. Other Mechanical Works 1,222,800.00
d. Other Electrical Works 4,444,600.00
e. Civil and Architectural Works 4,791,500.00
f. Spare Parts 2,210,500.00
| g. Miscellaneous Work 750,900.00
TOTAL ABC 18,704,200.00

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

Fuel Consumption Cost:

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

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

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

18.5

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

a.

Contract/Purchase Order andfor 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),

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 units 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-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-13.0
for Electrical Works, Section VI - Part Il Technical Data Sheets.

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

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

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

1. Scope of Contract

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

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

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

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

4. Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test
the Goods to confirm their conformity to the Project specifications at no extra cost to
the Procuring Entity in accordance with the Generic Procurement Manual. [n addition
to tests in the SCC, Section VI (Technical Specifications} shall specify what
inspections and/or tests the Procuring Entity requires, and where they are to be
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conducted. The Procuring Entity shall notify the Supplier in writing, in a timely
manner, of the identity of any representatives retained for these purposes.

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

5. Warranty

5.1 In order to assure that manufacturing defects shall be corrected by the
Supplier, a warranty shall be required from the Supplier as provided under
Section 62.1 of the 2016 revised IRR of RA No. 9184.

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

6. Liability of the Supplier

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

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

GCC
Clause

1

Delivery and Documents -

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

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

For Goods supplied from within the Philippines

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

(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;

(i) 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) Cerificate 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 lading number and date, port
of loading, date of shipment, port of discharge etc. Upon delivery to the Project
Site, the Supplier shall notify the Procuring Entity and present the following
documents as applicable with the documentary requirements of any letter of
credit issued taking precedence:
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(i} Original and four copies of ihe Supplier's invoice showing Goods'
description, quantity, unit price, and total amount;

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

(iii}y Originatl and four copies of Supplier’s factory test/inspection report;

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

{v) Cerlificate of Completion/Inspection Report signed by the Procuring
Entity's representative at the Project Site;

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

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

(viit) Original and four copies of the Manufacturer's and/or Supplier's warranty

The

a.

cerificate 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 —

Supplier is required to provide all of the following services, including

additional services, if any, specified in Section VI. Schedule of Requirements:

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

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

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

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

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

Additional requirements specified in Section VI — Technica! Specifications,
if any.
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The Contract price for the Goods shall include the prices charged by the
Supplier for incidental services and shall not exceed the prevailing rates
charged to other parties by the Supplier for similar services.

Spare Parts —

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

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

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

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

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

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

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

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

Packaging -

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

The packaging, marking, and documentation within and outside the packages
shall comply strictly with such special requirements as shall be expressly
provided for in the Contract, including additional requirements, if any, specified
below, and in any subsequent instructions ordered by the Procuring Entity.
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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
v contract and upon the submission to and acceptance by the Procuring Entity of
an irrevocable letter of credit or bank guarantee issued by a Universal or
Commercial Bank. The irrevocable letter of credit or bank guarantee must be for
an equivalent amount, shall remain valid until the goods are delivered, and
accompanied by a claim for advance payment.

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

-
-

I_TIII'I

(¢) 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.
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(a)

(b)

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

(a) On Contract Effectivity: Advance payment of Fifteen percent (156%) 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 te the
Supplier within sixty (60) days after the date of receipt of the Goods and
upon submission of the documents (i) through (vi) specified in the SCC
provision on Delivery and Documents. Otherwise, the total delivery
payment shall be charged against the advance payment and the
remaining advance payment will be fully recouped from the succeeding
claims.

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

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

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

supply price:

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 VilI- 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
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delivery payment shall be charged against the advance payment and
the remaining advance payment will be fully recouped from the
succeeding claims.

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

3.2 1.

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

i. Company Name

ii. Correct amount of the Bond

ii. 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 coniract effectivity} plus sixty
(60) days after NPC's acceptance of the last delivery/final acceptance of
the project.

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

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

i. The bond is a penal bond, callable on demand and the entire amount
thereof shall be forfeited in favor of the Obligee upon default of the
Principal without the need to prove or to show grounds or reasons for
demand for the sum specified therein;
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ii. The amount claimed by the Obligee under this bond shall be paid in fult
and shall never be subject to any adjustment by the Surety;

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

4 The inspections and tests that will be conducted are specified in the Technical
Specifications.
6 Aside from the Liquidated Damages, the PROCURING ENTITY shall also

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 diese! gensets.

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

Penalty/Unit = TCP x(1-ATRO X 2
GRO
Where:

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

ATRO= Actual Tested Rated Output of the DG Set at site correcled to ISQ 3046
conditions

GRO= Guaranteed Rated Quiput of the DG Set at ISC 3046 conditions

2 = Penally Constant

2. Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

AFR = Actual Fuel Rate for each DG Sef at sile correcled fo I1SO 3046
conditions, I/kW-hr

GFR =Guaranteed Fuel Rale of the DG Set at ISO 3046 conditions, IkW-hr

GRO =Guaranteed Rated Output of the DG Set at ISC 3046 conditions, kW

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

NATIONAL POWER CORPORATION V-SCC-8
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3427 =Number of operating hours for one (1) year period computed to be equal
to 16 hours per day, 25 days PMS, 10% Outages and assumed 70%
Utilization Factor

2 = Penalty Constant

3. Penalty for Failure to Mest 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 transformer guarantees.

The penalty to be imposed to the Supplier shall be in accordance with
Section Vi - Part I, Technical Specifications (Electrical Works).
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GW-1.0

PART | - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS
GENERAL

This section covers the genera!l technical requirements for furnishing all labor,
materials, supplies, tools and equipment and other incidentals required for all the
works specified herein and shown on the accompanying drawings or otherwise
directed by NPC to complete the Supply, Delivery, Installation, Test, And
Commissioning of 2 X 50 kW of Modular Diesel Generating Sets (DG Sets),
Associated Electrical Equipment and Balance of Plant for Molocaboc DPP Under
Electrification of New Areas in Negros Occidental which consist mainly of the
following:

Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER
No. & Capacity

No.and Capacity | of 48pvi3.8ky | No. of Generator Power,
Plant Sites of Prime Duty Generator Control and Contro! and
Gensets, Transformers Protection Instrumentation
30, 60 Hz, (kvA) | Panels, (Sets) Cables, (Lot)

Molocaboc DPP |  2x50kw |  2x75 | 2 | L

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

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

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

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

with the applicable codes and standards and the requirements of this
specification.

NATIONAL POWER CORPORATION VI-GW-1

W]




‘- o

(e

['IIII 11

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MQOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z212963¢e

GW-1.1

GW-1.2

All necessary corrections and deviations from the specification of the equipment
arising either from error in the workmanship or design made by the
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, supply, delivery, installation,
test, and commissioning of 2 x 50 kW of Modular Diese! Generator Set and
auxiliaries including its associated electrical equipment as summarized in Table
1.0 of Clause GW-1.0.

Each generating set shall be designed for Prime Duty Operation as defined in
1SO 8528 capable of delivering 50 kW measured and/or adjusted to the Specified
Reference Site Conditions as described in Clause MW-4.1 of the Mechanical
Works specifications.

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

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

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

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

Project Location
The project shall be located at Molocaboc Island, Sagay, Negros Occidental.

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

TABLE 1.2

Port of Sagay city,
Molocaboc [sland
S

1.Molocaboc DPP, Negros | Port of
Occidental Manila

Molocaboc DPP
L

NOTES: L - Land Travel; S~ Sea Travel; S-S~ Special Trip Sea Trave!
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BALANCE OF PLANT FOR MOLOCABOC OPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z12965e

GW-1.3

GW-2.0
GW-2.1

Project Duration

The Supplier shall complete the works as specified within Three Hundred (300)
Calendar Days which shall become effective from receipt of the Noftice to
Procesd. The total contract period is inclusive of twenty (20) rainy/unworkable
days, considered unfavorable for the execution of works at site.

SCOPE OF WORK
General

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

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

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

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

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.

NATIONAL POWER CORPORATION VI-Gw-3

i



ed

r-ll

B!D DOCUMENTS

SUPPLY, DELIVERY, INSTALLATICN, TEST AND
COMMISSIONING ©OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z12965e

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

a)

b)

c}

d)

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

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

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

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

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

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

following:
GW-2.2  Architectural Works
a) Supply and Installation of complete one (1) unit twenty (20) feet
Prefabricated Container/Control House;

b}  Allinsulation works;
c) Ceiling Works;
d) Fenestration Works;
e) Concrete and Masonry Works;
f)  All painting works;
g) Allother works and services required to complete the project
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1 - TECHNICAL SPECIFICATIONS VisP21Z12965¢e

GW-2.3 Civil Works

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

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

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

d} Demolition of Existing Structure (Classrooms and Perimeter Fence) and
other structures as specified and/or as shown on the bid drawings;

e) Complete construction of concrete foundation for 2x50kW modular
generator sets and transformers including anchor bolts/machine bolts to
ensure proper anchoring and installation;

f) Complete construction of day tank and water tank foundations including
stee! supports and anchor bolts to ensure proper anchoring and
installation,

g) Fumishing and installation of drainage systems and appurtenant structures;

h)  Fabrication and erection/installation of structurat stee! supports for elevated
water storage tank and fuel oil day tanks;

i) Complete construction (erectionfinstallation) of flag pole, perimeter and
seclusion fences, guard post, concrete walkway and enfrance gate;

[}y  Laying gravel surfacing (150mm thick) at the switchyard area and genset
area,

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

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

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI ~ TECHNICAL SPECIFICATIONS VisP21Z212965e

GW-2.4 Mechanical Works

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

a)

b)

c)

d)

g)

h)

Two {2) units of 50 KW (Guaranteed Prime Power Output) Modular Diesel
Generating set, 1800 rpm, In-line multi-cylinder, 480 V, 3-phase, 60hz,
equipped with turbocharger and air to air charged air cooler, electronic
governor, direct injection, sound attenuated and weatherproof enclosure
complete with auxiliary equipment, engine mounted selective
control/monitoring and protection panel, battery system with charger,
anchor/foundation bolts and other devices/accessories as described in the
relevant technical specifications;

One (1) set of 1,000L elevated fue! day tank 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 leve! alarm contacts for annunciation in the
generator control and protection panel (for each generating set);

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

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

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-6
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z12965e

i)

)
k)

m)

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

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

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

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

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

GW-2.5 Electrical Works

a) Supply, Installation and Test of 2 x 50 kW, 480V, 3-phase, 60Hz AC
Generator and associated auxiliary electrical equipment including
grounding materials;

b)  Supply, Installation and Test of Generator Control and Protection Panel
(GCPP) for 2 x 50 kW D/G sets equipped with monitoring, metering,
control, protection and synchronizing equipment/devices;

¢)  Supply of One (1) Spare Circuit Breaker for 50 kW D/G Set rating;

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

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

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

g)  Supply, Instaliation and Test of 15 kV Fuse Disconnect Switches with
Lightning Arrester Combination;

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

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

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

k)  Supply, Installation and Test of Grounding System;
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MOQDULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION Vi - TECHNICAL SPECIFICATIONS VisP2121296Se

GW-2.6

r

a)

b)

d)

Supply, Installation and Test of Lightning Protection System;

Supply, Installation and Test of Lighting & Power System and its
Accessories;

Supply and Installation of Conduit System;

Supply and Delivery of Spare Parts;

Supply and Delivery of Switchyard Maintenance Tools;

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

and

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

Other Works and Services

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

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

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

Cost of fuel consumed during the start-up, pre-testing/pre-commissioning
and re-test of the performance test shall be borne by the Supplier. Fuel
used/consumed during the performance and reliability tests (where
generated loads 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;

NATIONAL POWER CORPORATION VI-GW-8
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21212063¢

e)

g}

h)

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

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

Conduct training of all NPC plant operators at the site who will be assigned
to operate and maintain the diesel generating sets regarding proper
operation, preventive maintenance and troubleshooting including proper
maintenance during standby condition.

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

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

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

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

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

The Supplier shall provide highly qualified and experience technical
personnel/engineers during the test and commissioning;
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BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1~ TECHNICAL SPECIFICATIONS VisP21212965e

i) Submit five (5) sets of drawings and documents for NPC's approval prior to
procurement of materials and equipment such as dimensioned assembly
drawings of generating sets and its auxiliary equipment, sound attenuated
and weatherproof enclosure, schematics and wiring diagrams, control and
protection panels, transformers, interconnecting diagrams identified by
terminal numbers and equipment foundation details. Submittal shall
include seven (7) sets of approved operation and maintenance manual to
be submitted prior to test and commissioning. Plant site with generating
sets of different model/ratings shall be supplied with respective seven (7)
sets of O & M Manuals. O & M manuals shall include Part List and
Preventive Maintenance Schedule during the operating life of the
generating sets and other information specified in the relevant sections of
this specification;

i) Corrosion protection and painting;

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

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

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

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

The Supplier shall be responsible for visiting the plant sites and thoroughly
investigate and familiarize himself with all the conditions at site, the surrounding
area and take particular reference to its accessibility, means of communication
and transportation and all other factors that could hamper the smooth execution
of the contract.
Any and/or all expenses arising through the lack of knowledge or understanding
regarding the existing conditions of the sites shall be the responsibility of the
Supplier and no additional payment thereof shall be made by NPC.
The conditions stated below shall be taken into consideration in the design,
manufacture and selection of the equipment and materials to be supplied by the
Supplier, unless otherwise specifically indicated in the relevant technical
specifications.
Elevation above sea leve! : 0Dto 500 M
Ambient temperature : upto 45°C
Barometric pressure : 0.974 -1.03 kgicm’ abs
% Relative humidity > up to 85%
Design for seismic loads : Seismic zone factor 0.4

NATIONAL POWER CORPORATION VI-GW-10
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION VI —- TECHNICAL SPECIFICATIONS VigP21212065e
Maximum Wind Velocity : 250 km/hr and/or as specified in the latest
edition of National Structural code’ of the
Philippines

Gw-3.2

GW-3.3

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

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

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

a} Natural period and mode of vibration;

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

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

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

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

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

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

Sound Control

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

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

NATIONAL POWER CORPORATION VI-GWAI1

Pl

w



AEIE N

|

L

BID DOCUMENTS

SECTION VI = TECHNICAL SPECIFICATIONS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL

VisP21Z12965e

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

If the Supplier expects the maximum sound leve! 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.

GW-3.4 Emission Standards
The diesel-generating unit/s shall also comply with the Emission Standards of
the Philippine Clean Air Act, including but not limited to the following:
Max.
Permissible Method of .
Pollutant Limit Sampling Method of Analysis
(mg/Ncm)
USEPA Methods 1 thru | Phenol-disulfonic Acid Method or
NOx 2000 as NO; 4 & Method 7 as per sampling method
USEPA Methods 1 thru
SOx 700 as SO, 4 & Method 6 or 8 as As per sampling method
appropriate
co 500 as CO USERA Method 3 Orsat Analysis or NDIR
. USEPA Methods 1 N .
Particulates 200 through 5 Gravimetric per sampling method
GW-3.5 Fuel Specifications Requirement

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

Property I’U“I\ est.ll;g‘d

1. Density @ 15C D-1289 0.82 0.88
2. Kinematic Viscosity @ 40 “°C cSt D-445 1.7 55
3. Flash point “C(°F) D-93 55(131)
4, Pour Point “C(“F) D-97 10 (50)
5. Cloud Point °cr)y | D-2500 (63?8)
6. Ash % wi. D-482 0.01
7. Sulfur % wi. D-4294/D- 03
8. Water & Sediment % vol. Dj227%9 o1
8. Water Content (by distillation) % vol. D-95 0.1
10. Calorific Value

HHV BTUMb | D-240/D4868 | 19,600

LHV BTUMb D-4809 18,400
11. Others

a) gésctgi’eggn Temp. 90% on D-86 370

NATIONAL POWER CORPORATION VI-GW-12
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SUPPLY, DEUVERY, INSTALLATION, TEST AND
BIDDOCUMENTS COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION V1 - TECHNICAL SPECIFICATIONS VisP2121296S5e
Property Unit i Min.  Max.
b) Carbon Residue, N .
10% Bottoms % wt. D-4530-85 0.35
¢) Cetane Index D-976 45
d) ASTM Colour D-1500 50
e) Sediment {by extraction) o, wt. D-473 0.01
f) Copper strip corrosion, 3h )
at 50 °C ASTM D-130 No. 1
PNS EN
g) FAME content % vol. 14078 1.7
modified
PNS EN
h} Methyl laurate {C12 ME) % wt. 14331 0.8
modified
i}y FreeWater o% 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 Piant Operating Characteristics

Each diesel engine generator unit shall be capable of providing the specified
Prime Power Output as defined in 1SO 8528 under the most adverse ambient
condition as specified in the technical specifications.

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-13
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QOCCIDENTAL

SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z12965e

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

Each diesel generator unit shall be designed for remote start-up and speed
control including automatic and manual control. It shall be equipped with all
necessary instrumentation to provide adequate monitoring and contro! 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 installed in the containerized (collapsible
type) control room with provision of selective manua! operation of the diesel
generator set and applicable auxiliary equipment from the local control panel
mounted/installed (per manufacturer’s standard) on the genset skid.

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

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

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

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

a) Harmful vibration siresses shall not occur during acceleration,
decelsration and at rated speed.

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

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

c.1  Full shori-time load rejection; plus

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

NATIONAL POWER CORPORATION VI-GW-14
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GW-3.8

GW-3.9

GW-4.0

GW-4.1

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

Power System Characteristics

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

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

a) Voltage variation : #5% Nominal Voltage: 480 volts, 3- phase
b) Frequency variation : #5% Nominal Frequency: 60 Hz

Service Life

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

MATERIALS AND EQUIPMENT
General

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

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

The names of manufacturers of equipment and articles contemplated for
incorporation in the work together with performance capacities and other
significant information pertaining to the equipment shall be furmished 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 shali be
designed and manufactured for maximum safety and reliability in accordance
with quality specifications.

NATIONAL POWER CORPORATION VI-GW-15

MY



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21712865¢

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.

GW-4.2 Applicable Codes and Standards
Ali equipment and materials fo be fumished 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 Nationa! Standard Institute
ASME American Society of Mechanical Engineers
ASTM American Society For Testing and Material
AWS American Welding Society
BSI British Standards Institute
CE European Commission
CSA Canadian Standard Association
DEMA Diesel Engine Manufacturer's Association
DIN Deutsches Institut fur Normung
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
IBC International Building Code
ICS General Standards for Industrial Control and Systems
Mg-1 - Motors and Generators
Mg-2 -  Safety Standard for Construction & Guide for Selection,
Installation and Use of Electric Motors and Generators
IEC International Electrotechnical Commission
60044 - Instrument Transformer
60071 -  Insulation Coordination
60060 - High Voltage Test Technique
|IEEE Integrated Institute of Electrical Engineers
ISO Internationat Organization for Standardization
NATIONAL POWER CORPORATION VI-GW-16
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JEC Japanese Electrotechnical Committee

JEM Japan Electrical Manufacturer's Association

JIS Japanese Industrial Standard

LR Lloyd’'s Register
NEC National Electrical Code
NEMA National Electrical Manufacturer's Association
MG1 -  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 Nationa! 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 Phifippine Electrical Code
SSPC Steel Structures Painting Council
TEMA Philippine Electrical Code
uL Underwriter's Laboratories
44 - Rubber-Insulated Wires and Cables
508A -  Industrial Control Equipment
220 -  Standard for Stationary Engine Generator Assemblies

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-17
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GW-4.3

GwW-4.4

GW-4.4.1

GW-4.4.2

GW-4.4.3

All units, dimensions and calculations shall be in metric system,
Test of Materials

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

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

Tropical Serviceability

General

In choosing materials and their finishes, due regard shall be given to the humid
tropical conditions under which the equipment is to work. Cubicles used for
switchgear and contro! 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 contro! and
switching equipment and instrument for outdoor installations shall be equipped
with temperature controlled electrical heaters, The construction of the
enclosures and installation of heaters shall be as to ensure effective circulation
of air while ensuring that no damage to equipment occurs due to overheating.

Metals

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

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

NATIONAL POWER CORPORATION VI-GW-18
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GW-4.4.4

GW-4.4.5

GW-4.5

GW-4.6

GW-5.0

GW-5.1

Pivots and other parts for which non-ferrous materiat is unsuitable are to be of
approved rustless stee! where possible.

Fabric, Cork, Paper, Etc.

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

Adhesives

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

Interchangeability

The Diesel engine-generator sets and its associated auxiliary equipment shali 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
modemn engineering practice for the manufacture, assembly, test and
commissioning of equipment, notwithstanding any omissions from the
specifications and drawings. To have quality workmanship, only technicians
skilled in their respective trades shall be employed.

EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS
REQUIREMENTS

Nameplates

All equipment and auxiliaries to be supplied by the Supplier under this contract
shall be provided with 1 mm thick of stainless steel or approved equivalent
corrosion-resistant nameplate with clearly legible writing of approved size and
pattern which shall be permanently attached to each assembled piece of
equipment at an easily visible location subject to approval by NPC.
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GW-5.2

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

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

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

Each equipment and plant areas (engine room, switchyard area, etc.) wherever
necessary, shall be provided with cautionary and warning plates and signs in
accordance with the prescribed ANSI/IEEE or equivalent 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 pane! where screws are not applicable due to physical
size of equipment.

Nameplates, labels and waming plates shall be in English.
Labels

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

Labels for pumps and other rotary equipment shall be securely attached or
installed adjacent to the equipment or as directed by NPC. For large equipment,
i.e. tanks, piping, etc, the labels may be printed directly on the equipment's
external surface which shall be fixed at readily visible locations. In addition o
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 handwhee! top mounted labels are
not applicable.
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GW-5.3

GW.-5.4

GW-5.5

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

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

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

Tag Numbers/Standard Plant Identification Number (SPIN)

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

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

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

Erection Marks

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

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

Locks

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

In general, all locks shall be supplied with three keys, and all locks and keys are
to be non-interchangeable. However, in the case of an electric switchboard
containing a number of lockable doors, all locks shall be operated by one key. In
all other cases where a set of locks is provided under any section of the
equipment, a group master key shall also be supplied. Where a group of locks is
supplied under any part of the Contract, a key cabinet is to be supplied for the
accommodation of all padlocks and/or keys while not in use. Padlocks and keys
are to be engraved with a suitable identifying code or inscription and this is to be
repeated in the cabinet on engraved labels.
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GW.5.6

GW-5.7

GW.-6.0
GW-6.1

Guards

Protection guards shall be provided for rotating components such as coupling,
drive shafts, fans, etc. These shall comply with ANSI Standard 815.1, Safety
Code for Mechanical Power Transmission Apparatus.

Lifting Lugs

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

DRAWINGS AND INSTRUCTION MANUALS

Drawings Contained in the Tender Document

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

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

Anything mentioned in the specifications and not shown on the drawings, or
shown in the drawings but not mentioned in the specifications but which are
obviously necessary to make a complete instaliation 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.
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GW-6.2

GW-6.3
GW-6.3.1

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.

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 1) Technical Data sheets under the Section
“Annexes” including other documents specified in the relevant Clauses of the bid
documents (Refer to Form No. NPCSF-GOODS-01-Checklist of Technical and
Financial Envelope Requirements for Bidders, Section Vill-Bidding Forms).

Drawings and other data or information that the Bidders may deem useful in the
evaluation of their bids may be submitted with the bid.

Supplier/Manufacturer Drawings/Documents and Instruction Manuals
General

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

To provide the basis for programming the checking of the Supplier's drawings.,
the Supplier shall, within fifteen (15) calendar days from the 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.

NATIONAL POWER CORPORATION VI-GW-23



- e o

Cmi

Comp C

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC OPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1 = TECHNICAL SPECIFICATIONS VisP21212665e

GW-6.3.2

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.

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 fo 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 Chari” 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 Char!” 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.
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GW-6.3.3

GW-6.3.4

GW-6.3.5

The percentage of accomplishment subtracted from anticipated percentage on
the “Agreed Bar Chart” is the percentage the Supplier is bahind or ahead in his
work,

General and Detailed Drawings and Specifications for Electro-Mechanical
Equipment

Before proceeding with the manufacture of the equipment, the Supplier shall
submit for approval the applicable designs, design computations as required,
brochures, detailed specifications or equipment data sheets, general assembly
drawings, outline/arrangement drawings, system drawings (flow diagrams), and
sufficient sub-assembly drawings, P & | diagrams, schematic and control wiring
diagrams, site training program, test and commissioning procedures, test reports
and details to demonstrate fully that all parts will conform with the provisions and
intant of the Specifications and with the requirements of their instaliation,
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.
Progress Report

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

From the commencement of manufacturing works, the Supplier shall provide
color photographs of the Works which will be attached to the monthly progress
reports. Each photographic print shall bear a printed description, a serial number
and the date when taken. Inscriptions shall be in English, Each photograph
shall record or illustrate specific events.
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GW-6.3.6 Instruction Manuals

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

Number of Copies Delivery Sites/Group
3 Plant Site
2 Visayas Maintenance Technical Services Division
1 Western Visayas Operations Bivision
1 Visayas Operations Department

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

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

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

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

The following requirements shall be included but not limited to:

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

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

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

d) Instrument lists (including switches and probes) itemizing function, set
points, type, catalogue number, and range;
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e) Piping Line and Valve lists itemizing type, size, material, and ANS!
class;

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

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

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

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

j)  Special/standard tools list;

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

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  QOrdering lead time;
k.7  Unit cost;

k.8  Weight;

k.9 Quantity required; and
k.10 OQutline sketch diagram

GW-6.3.7 As-Built Drawings

The Supplier shall provide and keep an up-to-date “As-Built” drawings of all
structures constructed and all equipment and accessories and miscellaneous
works erected or instalied. 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,
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GW-6.3.8

GW-6.4

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 shali 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 fumish five (5) copies of the following documents for NPC's
records:

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

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

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

The Manager, Design and Development Department
National Power Corporation

BIR Road corner Quezon Avenue,

Diliman, Quezon City 1100

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

Five (5) prints with dark lines on a white background shall be 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 comrections, 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.
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GW-7.0
GW-8.0

GW-8.1

GW-8.2

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.

DISMANTLING AND HAULING REQUIREMENTS {(NOT APPLICABLE)
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.
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GW-8.3

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
necassary 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.

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 confiict 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, unleading, assembly, erection and any such damage and defects
shall be repaired, replaced or otherwise make good by the Supplier to the
satisfaction of and at no cost to NPC.

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

During installation, the Supplier shall provide adequate lifting gears and other
protective devices that may be required to prevent damage to the equipment
during and after erection. The Supplier shall be responsible for the correct
positioning and leveling of the equipment and auxiliaries, and any checking
made by NPC during the course of the work shall not relieve the Supplier from
his responsibility. The equipment shall be carefully 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 leve! 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.
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GW-8.4

GW-8.5
GW-8.5.1

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

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

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

Nameboards and Advertisements

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

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

Signs
General

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

The signs shall be of weather-resistant material with sufficient life span under
site conditions.
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GW-8.5.2

GW-8.5.3

GW-8.5.4

GW-8.5.5

GW-9.0
GW-9.1

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
capagcities including marking of floor areas, working loads of cranes, lifting gear
and lifts, room identification, etc.

Signs for Emergencies

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

Escape routes, emergency exits, fire alarms, fire extinguishers, instruction for
special fire extinguishing agents, wamings 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.
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The Supplier shall submit five (5) copies of test procedures for NPC's
review/approval for all his supplied materials and equipment covered by the
Contract at least forty five (45) calendar days prior to the conduct of actual test.

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

. Tests not requiring the presence of NPC shall be, in any case, notified in

advance. In such case, the Supplier shall then proceed with the tests and shall
submit test reports in five (5) copies to NPC at least two (2) weeks after the®
conduct of the tests. NPC'’s acceptance of the work by waiving the inspection
of tests and receipt of the Supplier's Certified Test Reports and Inspection &
Testing Certificate shall jn no way relieve the Supplier of his responsibility in
accordance with the requirement of the Specifications.

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

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

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

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

Calibrated measuring and testing instruments, tools, and devices shall also be
furnished by the Supplier/Manufacturer. Relevant instruments supplied and
installed by the Supplier in the various systems of the diesel generator sets shall
preferably be used during the fuel consumption test. However, any other
applicable measuring devices other than the installed instruments may be used
as mutually agreed during the witnessing of the test or as specifically described
in the relevant Clauses of this Specification. The cost of all tests and relative
activities shall be borne by the Supplier.
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GW-9.2
GW-9.2.1

GW-9.2.2

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 reporisfresults of all tests conducted at
manufacturer's shop/factory and at the site shall be submitted to NPC for
evaluation and acceptance,

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

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

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

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 contro! and
assurance records as well as shop and purchase order records.

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

Factory Acceptance Tests (FAT)

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

The Supplier shall carry out tests, as may be required by the specified Standards
and the Quality Control and Assurance Program, as well as the entire test
program approved by NPC. Prior to the witnessing of Factory Test the Supplier
shall remove all faults found and correct all failures noted to the best of his
knowledge such that no functional or procedural errors will occur during the test.
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At the commencement of the witnessing of Factory Test, all applicable
equipment and materials shall be brought together in one place, integrated, and
the configuration/set-up at the factory shall be identical to that to be installed at
the site and any equipment and software necessary for the proper operation of
the equipment shall have reached its final form, not to be changed during the
Factory Test and until commencement of commissioning at site.

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

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

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

a) Diesel Engine-Generator Set

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

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

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

Load Duration
50% 0.5 hour
75% 0.5 hour
100% 1 hour
110% 0.5 hour
NATIONAL POWER CORPORATION VI-GW-35
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a3  Governor Regulation Test

ad Overspeed Trip Test

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

a.b Fuel Oil Consumption Test
a.7 Test for Sound Level at 1-meter distance from genset and
Vibration.

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

Notes: 1. The use of Welghing 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 sha!! 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 Protective Enclosure
The enclosure shall be tested for Sound level @ 1-meter distance from any
point of the unit which shall not exceed 85 dBA. Water tightness shall also
be tested to ensure that rain water is prevented from entering the
enclosure by conducting Rain Test equal to 100 mm per hour.
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GW-9.3

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

GW-9.3.1 General

GW-9.3.2

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

During the test and commissioning period, NPC shall provide operations and
maintenance personnel, upon request of the Supplier, who shall assist in the
performance of the commissioning test. The said personne! shall be placed
under direct supervision of the Supplier/Commissioning Engineer and shall also

serve the purpose of on-the-job training in the field of operation and maintenance
of the plant.

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

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

¢) Megger testing of equipment;

d)  Checking of safety valve settings;

e)  Checking of settings for switches and instrument transmitters;

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

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

h)  H.V. test for relevant equipment;

i) Functional test for all supplied equipment;

J)  Checking for tightness, rotation, vibration, direction of auxiliary electrical
motors, etc.;
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COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION Vi - TECHNICAL SPECIFICATIONS VisP21Z12965e

GW-9.3.3

GW-9.4

k)  Setting/calibration of relays and other protective devices;
)] Fuel injectors, fuel injection pump calibration and settings; and
m) Conduct the following tests/works, as applicable:
m.1  Hydrostatic and pneumatic tests of field assembled equipment and
piping
m.2  Lube Oil flushing of field installed engine lube oil pipe
m.3  Chemical cleaning of field installed engine piping system

Commissioning Test

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

a)  Trial run of individual auxiliary equipment;

b) System sequential operation;

¢)  Generating unit tripping device test:

d}  No load operation of diesel generating set;

©) Test of control systems safety and operating functions;

f)  Unit synchronization;

g} Unitload test and load rejection tests (at 50%, 75%, 100% and 1 10%);
h)  Unit start-up/stop tests;

i)  Automatic change-over of standby equipment;

jy  Parallel operation and load sharing test;

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

m) Tests for Sound Pressure Level and Vibration; and

n) Tests for Electrical Equipment per ANS! and IEC standard

Considering the expected unavailability of reliable load at the plant site, the
Supplier may conduct the performance test to determine the Guaranteed Prime
Power Output and Guaranteed Fue! Consumption at 100% load and other loads
(50%, 75% and 110%) including other applicable/required tests specified above
at its local facility or at any local facility acceptable to NPC. The Supplier shall
provide 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 and vibration and others as required or specified in the
relevant clauses of the technical specifications.

Performance test to determine the guaranteed Prime power output and
guaranteed fuel rate of the diese! engine generator unit shall be carried out in
accordance with the approved test procedure.
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GW-9.4.1

All instruments, materials, and devices necessary to perform the required
testing as well as to measure and analyze data shall be fumished by the
Supplier. Relevant instruments supplied and installed by the Supplier in each of
the diesel generator set shall preferably be used during the fue! 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
coliaborate closely with NPC’s representatives who are duly designated to
participate in the conduct/performance of the test and commissioning.

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

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

a) Introduction;

b) Purpose of Test;

¢)  Procedure for the Test;

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

e) Test data and parameters {o be measured:;

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

g) Forms to be used; and
h}  Correction curves and other curves or tables to be used in the test
(correction curves shall be submitted with the Bid)

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

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

Diesel Engine-Generator Set

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

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

b) Overspeed Trip Test
¢) Low Pressure, High Temperature and Emergency Device Trip
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d) Load Test & Fuel Oil Consumption Test

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

110% load 0.5 hour

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

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

The restilts 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 Leve!l and Water Tightness and
Vibration,

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

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

GW-9.5

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

Reliability Test (8 hours)

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

The plant will be operated by the NPC staff under the supervision of the
Supplier’s Commissioning Engineer during the reliability test period.
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SECTION V1 - TECHNICAL SPECIFICATIONS VisP2171296S8e

GW.9.6

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

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

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

a) Plant tripping due to above causes;

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

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

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

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

In the event that the programmed or scheduled operating hours available at the
respective sites 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.

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

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.
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GW.9.7

GW-9.8

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 oif 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 evaluationfapproval of corresponding justification
for such extension. One (1) retest is allowed only during the required two (2)
weeks maximum period including trial runs. |If the results of the latest test/retest
failed to meet the guaranteed rated output and/or the guaranteed fuel oil rate,
then these results shall become the basis in applying the applicable penaities.

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

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

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

Test Reports/Certificates

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

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

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

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

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

Issuance of the Cerlificate of Waiver of Tests Witnessing/Inspection for
equipment required to be witnessed by NPC or its authorized representative(s)
however, shall in no way relieve the Supplier of his responsibility to conform to
the approved test procedures and the requirements of the Specifications.
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GW-10.0 TRAINING OF NPC PERSONNEL
GW-101 General

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

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

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

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

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

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

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

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

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

Upon completion of the training, the Supplier shall issue the participants with
Certificate of Completion.
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GW-10.2 Operation and Maintenance Training at Site

GW-11.0
GW-11.1

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

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

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

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

c) Proper maintenance during long period of standby condition.

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

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

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

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

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.
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i' GW-11.2

[

Generally, the diesel engine generator set/s and associated equipment including
its enclosure shall be shop primed and finish coated in accordance with the
Manufacturer's standard practice. An adequate supply of touch-up paint shall be
supplied by the Manufacturer/Supplier which shall be used for painting surfaces
that will be damaged during transport and installation works including surfaces
that show signs of corrosion. Color of Final painting shall be per Manufacturer’s
standard, unless otherwise specified in the pertinent provisions of the
specifications.

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

Where a specific coating system is mentioned elsewhere in the specification, the
Supplier shall accept responsibility for the suitability for such system. The
Supplier has the oplion 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.
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GW-11.3 Application of Paint

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

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

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

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

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

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

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

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

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

For surfaces where blast cleaning and a wash primer are specified, touch-up
painting shall include application of the wash primer before the touch-up coats.
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GW-11.4

GW-12.0

'GW-12.1

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

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

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

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.

NATIONAL POWER CORPORATION VI-GW-47



I |

“m

N |

-

il Bl
i

e LT

=

—

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1 - TECHNICAL SPECIFICATIONS VisP21Z12968e

GW-12.2

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

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

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

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

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 [I
- 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.
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GW-13.0
GW-13.1

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

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

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

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

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

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

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

PACKING, SHIPMENT AND STORAGE
Packing/Crating

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

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

All openings and machined surfaces shall be provided with protection to prevent
damage, corrosion and entrance of foreign matter during shipment and storage.
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Flanged connections shall be protected by a ¥z 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.

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

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

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

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

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

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

All packages, crate boxes, drums, bags, bundies, or other containers or any
loose pieces shall carry the following identification marks on the two (2) sides in
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GW-13.2

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. :

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.

ShipmentTransport

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

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

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

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

a) [Inspection and verification of the packing list;
b) Visualinspection of the condition of the packing and its surfaces; and

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

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

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

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

Storage

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

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

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

Any part or auxiliary equipment which are exposed to the open and need to be
protected from rain, dust or other elements that may result to damage and
deterioration of said equipment, the Supplier shall provide with temporary
tarpauline or equivalent type of cover until the they have been installed in their
respeclive areas.
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GW-14.0

GW-15.0

GW-16.0

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

CLEAN UP

When the Works are completed and before the issuance of the Certificate of
Completion is made, the Supplier shall remove from the Site, without expense 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. Such notice
shall be deemed to be the basis for NPC to issue a Certificate of Completion in
respect of the Works within fifteen (15) days of receipt of such notice.

After the lapse of the warranty period, provided that there are no defects found
and/or pending repair works (including completion of the required Supplier's
Service Personnel Services specified in Clause GW-16.0 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 prompily repair, andfor replace, at his own expense, equipment and
machineries, against defect in design, workmanship and materials and shall
include labor, parts and travel time for necessary repairs at the plant site
effective from date of issuance of Certificate of Completion for a period of twelve
(12} months.

However, if any generating set/s or plant system/s has been put intoc commercial
operation even before the issuance of the Certificate of Completion, the warranty
period of the particular generating set/s or plant system/s shall commence on the
first day of the commercial operation. Commercia! operation shall mean when
generated loads are already exported to the grid/consumers following the
successful performance/reliability tests. Accordingly, a Certification shall be
issued by the implementing group and/or plant head stating that the Warranty
Period has started for the particular genset/'s or plant system/s with the date
stipulated thereon.
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The Supplier shall also provide the services of the equipment
Manufacturer/Supplier or his authorized local representative (a service technician
who has complete knowledge of proper operation and maintenance of the
generating sets) for a period of not less than two (2) days in two (2) separate
visits which will coincide on the first two (2) scheduled periods of preventive
maintenance {every 250 hours or per manufacturer's recommended hours) of at
least one generating set during the warranty period at no cost to NPC to perform
the following, but not limited to:

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

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

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

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

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

Accordingly, the warranty bond shall be extended.

In the event that undue delay is being caused by the Supplier for failing to attend
the requested maintenance/repair services within ten (10) calendar days, NPC
reserves the right to attend/complete the maintenance/repair services at the risk
and cost of the Supplier. The decision of NPC in this regard shall be final.
Accordingly, a penalty shall be charged to the Supplier as follows:
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Penalty = Prevailing electricity rate in pesos per kW-day x genset
rated capacity x number of shutdown days counted from
11" day of Supplier's acknowledgementto NPC's
request without action

The Supplier guarantees that when the equipment and/or material are placed in
operation and/or use, it will perform in the manner as set forth in the Contract.

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

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

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

Substitution of Materials

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

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

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

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

AW-1.4 Certification of Materials

The Contractor shall submit to the NPC Representative signed certificates

from manufacturer or sole distributor of equipment and materials to be

furnished and installed by the Contractor, certifying as to the kind, quality,

rated capacity, quantity, performance and other descriptions of the equipment

and materials delivered under a receipt number and date. No equipment or

materials shall be erected, installed or applied such as electricat fixtures and

accessories, concrete reinforcing steel, cement, G.I. and C.I. pipes, valves

and fittings, plumbing and sanitary fixtures, building materials and finishes,

paint and waterproofing, etc., without the required certificates.

AW-15 Other works which even if not specifically mentioned in the Section and

Schedule of Requirements shall be included:

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

« Connecting of water, gas and electricity from the mains of the site
indicated by the NPC Representative to the points of use
Provision of small equipment and tools

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

¢ Protecting the Works from heat, wind and rain

» Protection and safety measures required

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

¢ Supplying of the operational materials

e Supplying of consumable stores

» Supplying of fitting dowels

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

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

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

e Making blackouts on concrete

o Chemical preservation of timber

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

AW-1.6 Measurement and Payment
Measurement for payment for different items in Architectural Works will be
based on the areas, lengths, volumes and quantity placed and accepted by
the NPC Representative.
Payments for each architectural item will be made at the corresponding
contract unit price per square meter, linear meter, cubic meter and number of
pieces/sets, for the pertinent items under Architectural Works in the Schedule
of Requirements.
Payment shall constitute full compensation for all labor, materials, equipment,
tools and incidentals necessary for the completion of each work.
Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for General Architectural
Requirements. Corresponding cost hereof shall be included in the unit bid
price of relevant item(s) in the Schedule of Requirements.
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AW-2.0
AW-2.1

AW-2.2

PREFABRICATED CONTAINER HOUSE

General

The specification covers the features and technical requirements for the

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

All materials to be used and incorporated into the control house shall be new
and unused. They shall be suitable for the intended purpose and shall comply

with all applicable regulations, quality, and standards.

The Supplier shall accept full responsibility for his work including design,

performance qualifications, specifications, documentation, reports, fabrication,
assembly, corrosion protection, shop testing, preparation for shipment, field
testing, warranty provisions and compliance with the applicable codes and
standards and the requirements of this Specification.

Work Scope

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

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

b) Clearing and grading of the project site and disposal of all excess
materials to designated areas.

¢) Construction of reinforced concrete foundation including all required
structural excavation, backfill and proper disposal of all excess
excavated materials as per detailed drawings.

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

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

Steel Frame | : | Galvanized with painting

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

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

MNATIONAL POWER CORPORATION VI-AW-4
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AW-23

AW-2.4

Flooring | : | Magnesium board with linoleum finish.

Windows | : | 4 sets aluminum frame sliding window (1.00m
X 1.00m) and 1 set aluminum frame awning
window (0.50m x 0.50m)

Doors | : | 1 set steel door (0.80m x 2.10m) and 1 set pve
door (0.60m x 2.10m)

Toilet & Bath | : | Complete with fixtures & fittings, including
(1 set — 1.20m x 1.20m) ceramic floor tiles and plumbing

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

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

Design Criteria for Prefabricated Container House

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

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

Measurement for payment for Prefabricated Container House:shall be
based on the corresponding contract unit price {set) unless otherwise
specified in the Schedule of Requirements under the Architectural Works.

Payment will be made at the contract unit price for the item Prefabricated
Container House, which payment shall cover costs of furnishing all materials
and labor including equipment and tools required to complete the work and all
associated costs for site grading, foundation/ slab construction including
transport to site.
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AW-3.0
AW-3.1

AW.3.2

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 fraffic. Cement and lime shall be stored off the ground under
walertight 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 Minimum Compressive Strength of not less than
4.48MPa average of the fine specimens or the requirements of the latest
edition of the specification of ASTM C-129.

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 (127) 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.
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AW-3.3

AW-3.4

AW-3.5

b) Al horizontal reinforcement shall be tied to vertical reinforcement.
¢) Reinforcement shall be as specified in Section “Structural Steel™.

Cement shall be Portland cement of approved brand conforming to ASTM
Specifications C150, Type |, or ASTM C595, Type1P.

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

Installation

Laying of all masonry units shall be plumbed, leveled and accurately spaced.
All units shall be wetted before laying. The block should be laid on full mortar
bedding and in such a way that no cracks are formed between the blocks and
the mortar at the time the blocks are placed. All joints should be filled with
mortar at the time it is laid. Any horizontal and vertical CHB wall
reinforcements shall be anchored to concrete works by means of 10mm (3/8")
by 609mm (247) 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 Linte!

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.

NATIONAL POWER CORPORATION VI-AW-T

ey



BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFHCATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

VisP21Z12965¢

AW-3.6 Measurement and Payment
Measurement and payment for Concrete Hollow Blocks including its
reinforcing bars will be based on the area in place and accepted by the NPC
Representative.
Payment will be made at the comresponding contract unit price per square
meter for the pertinent items under Architectural Works in the Schedule of
Requirements.
Payment shall constitute full compensation for all labor, materials, equipment,
tools and incidentals necessary for the completion of this work.
Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Concrete Masonry Works.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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AW-4.0
AW-4.1

AW-4.2

AW-4.3

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 or C-595.

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

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

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

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

Application

The total thickness of masonry and plaster shall be 15mm {5/8"). For a three-
coat plastering, the scratch coat and brown coat shal! be at least 6.3mm (1/4")
thick and the hard finish 3.2mm ({1/8") thick with a minimum thickness of
1.6mm (1/167) at any point. For a two-coat work the base shall be 12.7mm
(1/27) thick and the hard finish the same as for a three-coat work.

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

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

Allinternal 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-4.4

Measurement and Payment

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

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

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Plaster Plain Cement Finish.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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AW- 5.0
AW- 5.1

AW-5.2

AW- 53

AW-54

ROOFING AND SIDING SHEETS
General

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

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

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

Materials

Material for roofing shall be 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
compaosition with the roofing and sidings sheet of which minimum thickness
shall be 1.5mm.

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

Workmanship

Installation of the roofing shall 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.

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Roofing and Siding Sheet.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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AW-6.0
AW-6.1

AW-6.2

DOWNSPOUTS AND ROOF DRAINS

Scope of Works

a)

b)

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.

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.

Measurement and Payment

a)

b)

Downspouts

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

Roof Drains

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

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

Unless otherwise specified in the Schedule of Requirements, no separate

VisP21Z12865e

measurement and payment will be made for Downspouts and Roof Drains.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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AW-7.0
AW-71

AW-7.2

AW-7.3

AW.-7.4

PLUMBING FIXTURES AND FITTINGS

General

The work covered by this section of the Specifications consists in furnishing
all plant, labor, equipment and tools, articles, appliances and materials and in

performing all operations in connections with the installation of all plumbing

fixtures, fittings and accessories, complete, in strict accord with this section of
the Specifications or indicated on the drawings, are included in this work,

Make

The model numbers herein given are intended to illustrate the quality and

design of fixtures that will be required. American standard fixtures specified

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

Trademarks

All plumbing fixtures and fittings must bear the trademarks of the

manufacturer,

Maintenance Manual shall be submitted including complete instructions for

replacing valve washers and strainers and give manufacturer’s recommenda-

tions as to cleaning finish fixture surfaces.

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

Fixtures

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

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

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

e) Bibbs — Nickel Plated Copper or Brass Alloy

f) Shower Heads — Nicke! Plated Copper

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

h} Floor Drain — Stainless or Brass Alloy

i) Clean-outs — Brass alloy
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AW-7.5

AW-7.6

AW-7.7

Installation

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

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

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

All flush valves shall be equipped with vacuum breaking devices.
Toilet Accessories

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

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

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

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

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

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

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Plumbing Fixtures.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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CW-5.4.4 Structural BacKfill........cocuvvevireeeeeeeeeesrssssesssseessessssssssessssssssssesssseseses 16
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Supply Pipes and Cable TreNCH ..ou..vieceeceeeeverercrersseseeeesessssssesssssssssessmsssss sess 17

CONCRETE ......ocveercrccsinnmecsssessssnsemnensarasesnsavsmnassssassssossansesesenessssssssssssnssens 17
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CW-6.5.1General ., crverene cerres e e assteseastnsssesnserevrnesseens 1O
CW-6.5.2 Formwork Constructlon .................................................................... 19
CW-6.5.3 Placing Reinforcement........c.iceeiiiecneeecnrenecssssseeessssenssssssessssnsnes 20
CW-6.5.4 MiXing CONCIELE. ... vrieiimmeseeececriesenrersrsssssssssesssenesssssssosssesssseesenns 20
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CW-7.0 REINFORCING STEEL ....cccoccrrrerevernnrnrrcnriiissisiosesssssassossosseasesassreassesses 25
CW-7.1  DeSCIPHON....vtrisece e casenesccssecssisnenrmssneessrrsasssisssessnsssssersssassssssossessosses 2B
CW-7.2 Material Requurement ......................................................................................... 25
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CW-7.3.2 FabFICALION wcvevvvierreiiiiseieseesesseess e ieeeesesesesssssssssessresessassesessessssseass 26
CW-7.3.3 Protection Of Maleriall ............cccouvevmrmerenionsssemsssssesseesssresssenssessens 26
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B07) coeerttrcrentereesesesee st esseesese s s st e e aee et sren et s e s eeeeee s s sttt 26
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CW-7.4 Measurement and Paymenl b e nrss s e e st estesenssanentvaberesess 2O
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CW-8.2.1 Sleel .................................................................................................... 31
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CW-8.3  EXECULON c...eovremrrrrnstsisreaeesesreessssesssstesecssesssssssssssssessssesssssssmmssssseeess s ess s e sen 32
CW-8.3.1 FAbDMHCAtION ..t eetritecectesss e sscceaesesesessessssesseesesssssssssssssssessesssssoes 32
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CW-8.3.3 SHOP PINING ..veeovvrvrerrianssneeresssrectsieoreeesseessssssssssssssssssesssssonssesssens 32
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CW-8.4 Measurement and PAYMENt..... ..o iirereeeeeeeeeesisessssssssstesseeesese s eene 34
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CW-9.1  Scope.....ceenn. et sbe s ettt et sannaansesasressanenbete 3O
CW-9.2 Design and Constructron .................................................................................... 30
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Cw-13.2. 1 Cement and Remforcmg Steel ....................................................... 46
CW-13.2.2 Heavy Galvanized Cyclong WIre ........ceceeeeevecnevnvesveeneesissessconsens 46

CW-13.2.3 Fine/Coarse Aggregates and Water... sieesersneannnneerarenanneasess 81

CW-13.2.4G.l. Pipes...

CW-13.2.5 Structural Sleel.................... .

creenennns 81
v 87

CW-13.3  CONSIUCHION c.ovtiisiiiiecnresesrrscasssses e vess s vasssssssststeemsnesssesseasasssessesssesses 47
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CW-1.0
CW-1.1

CW-1.2

CW-1.3

CW-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
Contractor’s construction equipment, setting up of the Contractor's camp and
the disposition of the Contractor's various facilities at the end of the Contract.

Moving-in

The Contractor shall bring to the site all his necessary construction equipment

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

Contractor’s Camp Facilities

The Contractor shall provide and grade his camp site, construct his camp,
employee housing, warehouse, machine and repair shops, fuel storage tanks
and provide such related facilities and sanitary conveniences that the
Contractor deems necessary for maintaining health, peace and order in the

camp and work areas. The areas that may be used by the Contractor within

the plant site shall be designated by the NPC.

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

Water Supply

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

NATIONAL POWER CORPORATION VI-CW-1
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CW-1.5

CW-1.6
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CW-1.8

CwW-1.9

Sewerage Disposal and Sanitation

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

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

Fire Protection

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

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

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

Construction Power

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

Camp Security

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

Construction Material Storage

The Contractor is required to put up warehouse(s) with capacities sufficient to
store the construction materials required in the work. The warehouse(s) shall
be specifically for this contract, notwithstanding his other facilities in the site
that may serve the purpose.
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VisP21Z12965e



BID DOCUMENTS

SECTION VI = TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, [INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSQCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP21Z12965e

CW-1.10 Removal of Camp and Construction Facilities

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

CwW-1.1 Measurement and Payment

No separate measurement and payment will be made for the Contractor’s
Construction Facilities. The entire cost thereof shall be included in the various
pay items in the Schedule of Requirements.
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CARE OF WATER DURING CONSTRUCTION
Scope

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

Drainage and Dewatering

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

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

Measurement and Payment

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

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

Cw-3.2 General Conditions
The Contractor shall ensure compliance with the applicable environmental
and safelty regulations, as well as ECC conditions, during
installation/construction of this project through the implementation of
measures that include, but not limited to, the following:

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

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION VI-CW-5
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CW-3.3

g) Avoid unnecessary opening/clearing of areas outside construction

h)

)

k)

siles or destruction of vegetative cover, especially cutting of existing
trees; and to re-vegetate disturbed areas.

implement biclogical 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.

Measurement and Payment

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

NATIONAL POWER CORPORATION
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CwW-4.0 SITE GRADING
Cw-4.1 Scope
In accordance with the specifications contained herein and in conformance
with the lines, slopes, grades and extent shown on the plans or otherwise
directed by the NPC, the Contractor shall furnish all equipment, labor and
materials and shall perform the required grading work.
CwW-4.2 Clearing, Grubbing and Miscellaneous Work
Cw-4.2.1 Clearing and Grubbing
The Contractor shall perform clearing and grubbing on the project site. The
site shall be cleared and grubbed of all trees and brush except particular
B trees, which may be retained by the NPC for preservation. Particular trees to
- be left in place shall be protected from scaming and/or other injuries during
clearing and grubbing work and other construction operations.
- All stumps, roots and brush shall be removed to a depth of thirty (30) cm
below original ground surface and disposed of in a place designated by the
NPC. Downed timber, which may be ordered saved by the NPC for future
use, shall be cut into logs as directed and neatly piled in a place designated
by the NPC, otherwise they shall be disposed of same as above.
‘ Cw-4.22 Miscellaneous Works
Where shown on the drawings or if not shown but directed by the NPC, the
‘ Contractor shall perform miscellaneous work like demolition, removal,
chipping, replacement or transfer of existing structures and other
miscellaneous work. Al demolished structures shall be disposed of as
directed by NPC.
CW-4.3 Grading
CW-4.3.1 General
The word “grading™ as defined herein means bringing to required grades all
‘. areas in accordance with the lines, slopes, elevations and grades shown on
the drawings or as directed by the NPC.
CW-4.3.2 Classification of Materials
All materials in grading work shall be unclassified regardless of the nature of
_ materials encountered during grading excavation and of materials used in
B grading fill. [t is on the basis of unclassified material that Contractor shall
determine his unit bid price for grading excavation and grading fill.
NATIONAL POWER CORPORATION VI-CW-7
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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 modification of slopes and grades according to the
conditions actually encountered during excavation, but such change or
modification shall not be construed to mean by the Contractor as a basis for
additional compensation over and above the contract unit prices.

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

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

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

In the event that construction of concrete footing or other concrete
foundations is on fill, the fill shall be compacted efficiently and thoroughly so
that when the fill is tested for compaction at the required foundation elevation
for the structure, the required bearing capacity is attained but in no case less
than 143KPa. In no case shall filling and compaction work to be done without
the presence of NPC's inspectors. The Contractor shall be held liable for any
structural instability or damage that might result in consequence to non-
compliance of this requirement. The Contractor shall institute corrective
measures to bring the foundation base to a condition or state that will conform

NATIONAL POWER CORPORATION VI-Cw-8

LD

VisP21Z1286Se



810 DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST., AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

SECTION VI — TECHNICAL SPECIFICATIONS

ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL

Cw-4.3.5

l CW-4.3.6

CW-4.4

Cw-4.5

CW-4.6

to the required bearing capacity; and also to repair and make good any
damage on the structure to the satisfaction and at no cost to NPC.

Slides

In the event that slides occur along excavated slopes during grading
operations or after completion of grading but prior to acceptance of the work,
the Contractor shall remove and dispose the slide materials and also to trim
the slopes as directed to leave the slopes in a safe and neat condition all at
no additional cost to NPC, unless occurrence of such slides is occasioned by
causes beyond control of the Contractor. In such event, payment for the
satisfactory removal and proper disposal! of slide material and finishing and
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of
the contract unit price per cubic meter for the item Grading Excavation.

Slip-Outs

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

Disposal

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

Sources of Fill Materials

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

Environmental Requirements

All construction activities to be performed by the Contractor shall be in
accordance with the restrictions stated in the approved Environmental

NATIONAL POWER CORPORATION VI-CwW-9
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Clearance Certificate (ECC) and the conditions set forth in Clause 3.0 —
Environmental Requirements for Civil Works.

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

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 Contractor) and graded surface on the
drawings or as established by NPC. To this volume shall be added, for
purpose of payment, all authorized excavations below grade.

Payment will be made at the contract unit price for the item Grading
Excavation in the Schedule of Requirements, which payment shall constitute
full compensation for furnishing of all labor, construction equipment and
incidentals necessary excavate, dispose and other related work required to
complete the work item.
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CW-4.7.5 Grading Fill

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

Payment will be made at the contract unit price for the item Grading Fill in the
Schedule of Requirements, which payment shall constitute full compensation
for furnishing of all materials, labor, construction equipment and incidentals
necessary to complete the work item.
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CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope
In accordance with the specifications contained herein and as shown on the
drawings and otherwise directed, the Contractor shall perform all the required
structural excavation, fill and backfill for the entire project, including the proper
disposal of excess excavated materials.
CW-5.2 Materials
CW-5.2.1 Structural Excavation
No classification will be made on the materials excavated. The Contractor
shall determine his/her unit bid price for structural excavation based on
unclassified material regardless of the nature of the materials actually
encountered and excavated.
CwW-5.22 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 grave! 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 (3/8") 35-60
:l 4.76 mm (No. 4) 25-50
. 2.08 mm (No. 10) 20-40
T 0.42 mm (No. 40) 8-20
0.074 mm (No. 200) 2-8
L. b. Structural Earth Fill
Structural earth fili shali consist of filling with suitable materials obtained from
grading excavation or from borrow areas approved by the NPC,
CW-5.2.3 Special Foundation, if any
The NPC shall have the option to use one or both of the following materials
for special foundations, whether or not shown on the drawings:
a. Lean Concrete
NATIONAL POWER CORPORATION VI-CW-12

LD

VisP21Z1296Se



L]

B1D DOCUMENTS

SECTION V1 - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND

COMMISSIONING OF 2 X 50 KW MODULAR DIESEL

GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND

BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL

CW-5.24

CW-53
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The strength of lean concrete shall be 13.79MPa or as designated by the
NPC.
b. Selected Materials

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

Bed materials for water pipes and/or drainage culverts shall use sand fills.
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 bomrow
areas proposed by the Contractor and approved by the NPC.

Backfill for Sewerage and Drainage Pipes — The layer of backfill materials
immediately above, up to 60 cm. from the top of pipe, and on the sides of the
pipe shall consist of selected material consisting of clay soil and/or other fine
materials that are free from stone particles, roots, debris. The upper layer
shall consist of compactable materials taken from pipe trench and other
structural excavation.

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

Construction
Excavation
a. General

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

After each excavation is completed or where replacement of unsuitable
material below required foundation grade has been undertaken, the
Contractor shall notify the NPC so that proper inspection and confirmatory
test on the bearing capacity of the foundation material can be made. In no
case that concrete, sewer, drainage or water supply pipe can be placed
unless a written approval has been issued by the NPC.

NATIONAL POWER CORPORATION VI-CW-13
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CwW-5.3.2

CW-5.3.3

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

b. Structural Excavation, Structure Other Than Pipes

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

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

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

Special Foundations

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

Excavated materials below foundation grade shall be replaced at the direction
of the NPC, either by lean concrete or by selected materials as mentioned in
CW-5.2.3.

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

Backfill

1. Structures, Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

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

Measurement and Payment
Structural Excavation

Measurement for payment for structural excavation performed by the
Contractor for structures (except drainage, sewerage and water supply pipes,
and appurtenances of which cost of excavation and backfill is included in the
cost of installed pipe and constructed appurtenances) will be based on the
number of cubic meters of materials excavated.
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For purpose of payment, all authorized excavation below foundation grade
(like in the case of unsuitable materials encountered) shall be included in the
measurement.

No separate measurement and payment wil be made for structural
excavation. Payment will be made at the corresponding pertinent pay items
with Structural Excavation in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing all labor and eguipment
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.

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! Fill/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 andfor selected materials placed
within the pay lines for excavation will be based on the number of cubic
meters in-place and accepted.

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
backfill is included in the cost of installed pipes and appurtenances} will be
based on the number of cubic meters of approved materials, backfilled,
satisfactorily compacted and accepted. Any backfill materia! placed outside
the pay fines for excavation to replace sfides or over-excavation will not be
paid.

No separate measurement and payment will be made for structura! backfill.
Payment will be made at the corresponding pertinent pay items with
Structural Backfill, in the Schedule of Requirements, which payment shall
constitute full compensation for furnishing all labor, materials and equipment
necessary for backfilling work
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Trench Excavation and Backfill for Sewerage, Drainage and Water
Supply Pipes and Cable Trench

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

CONCRETE

Scope

In accordance with the specifications contained in this section, the Contractor
shall fumish 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 Contractor and shall
conform to the reguirements of the latest edition of the Standard

Specifications for Portland Cement (ASTMC150).

Unless otherwise specified, cement shall be ordinary Portiand Cement. Type |

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. However,
the use of Portland Pozzolan Cement Type IP mesting the AASHTO/ ASTM
requirements may be allowed, provided that trial mixes shall be done and that

the mixes meeting the concrete strength requirements of the AASHTO/ ASTM

provisions, pertaining the use of Portland Pozzolan Cement Type IP, shall be

adopted.

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

Reinforcing Steel

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

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

Aggregates

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

Formwork

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

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

concrete surface. Surfaces of stee! forms shall be free from irregularities,
dents, and sags.

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.
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CW-6.5.2

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.
Concreting

General

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

Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not
undulate excessively in any direction. Undulations exceeding either 2 mm or
17270 of the center distance between studs, joints, form stiffeners, form
fasteners, or wales will be considered to be excessive. Should any form of the
forming system, even though previously approved for the use, produce a
concrete surface with excessive undulations, its use shall be discontinued
until modifications, satisfactory to NPC's Representative, have been made.

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

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

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

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

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

CW-6.5.3 Placing Reinforcement
Reinforcing steel and embedded items shall be properly and securely
installed prior to the placing of concrete.
In no case shall concreting start without prior inspection and approval by the
NPC of the placed reinforcement and other embedded items.

CwW-6.5.4 Mixing Concrete
Mixing of concrete shall conform to the requirements of ACI Code for
Concrete Construction.
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CW-6.5.5

CW.6.5.6

CW-6.5.7

Placing Concrete

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

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

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

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 Contractor of its responsibility for
the safety of the work. Blocks and bracing shall be removed at the time the
forms are removed and in no case shall any portion of the wood forms be left
in the concrete.

Falsework removal for continuous structures shall be as directed by NPC but
in which case shall be temporarily supported such that the structure is
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:
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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%

CW-6.5.8

CW-6.5.9

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

Sampling and Testing of Concrete

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

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

No concreting work on the project will be permitted to be done until NPC
signifies in writing that, following the performance of the necessary tests, he
gives his approval to the use of all materials involve in making the concrete.

As work progresses, test cylinders shall be fabricated from the concrete
samples and tested in accordance with ASTM C31 and ASTM C39. At least
one set of four (4) cylinders shall be made from each 10 cu.m of the concrete
placed of each class, Also at least one set shall be made per day for each
class of concrete placed each day.

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

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 fc' by more
than 3.50 MPa(500 psi) if fc’ is equal or less than 5,000psi (35Mpa); or by
more than 0.10fc, if fc is more than 5,000 psi (35Mpa).
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CW-6.5.11

| CW-6.6

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

Tolerances and Repair for Concrete Construction

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

Repairs shall be made at surface imperfections due to faulty placing of
concrete and cuts on the structures due to the removal of excess concrete on
the lines shown on the drawings. Such repairs shall be made immediately
after early stripping of the forms, after the imperfections have been identified
and the methods of repair appropriately established.

Second Stage Concrete

The second stage of concrete finishing shall be done only after the finat
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 concreting works that are
associated to various construction and/or installation/erection works {i.e.
equipment foundation and pedestals, perimeter wall footing and posts, etc.)
included in the Schedule of Requirements under separate pay item, will be
based on the volume of concrete placed and accepted within the neat lines of
the structure as shown on the drawings or in accordance with the manner of
measurement set forth in the various sections of the Technical Provisions. No
deduction will be made for rounded or beveled edges or space occupied by
the metal items 10 sq. cm. or less in cross section, embedded in concrete.

Payment will be made at the corresponding contract unit price for the various
items of concrete shown in the Schedule of Requirements. Payment shall
cover all costs for furnishing all fabor, materials, including equipment and
tools required for concreting work. Payment shall also include non-shrink
cementitious grout and epoxy grout inside foundation block out and above
engine base plate and care of water.

No separate measurement for payment will be made for formworks of which
the cost shall be included in concreting works.
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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.
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CW-7.0

Cw-7.1

CW-7.2

CW-7.21

CW-7.2.2

Cw-7.3

CW-7.3.1

REINFORCING STEEL
Description

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

Material Requirement

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

Bar 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.

Sampling

The NPC's Representative will sample reinforcement bars at the source of

supply or at the point of distribution, and the Contractor shall notify the NPC in
sufficient time in advance to permit sampling and testing before shipment is
made. Three (3) samples from each size shall be taken at random
representing five (5) tons or fraction thereof of each size.

Construction Requirement
Order List for Bent Bars

Before materials are ordered, the Contractor shall furnish all order lists and
bending diagrams for the approval of the NPC. The approval of order lists and
bending diagrams by the NPC shall in no way relieve the Contractor of
responsibility for the 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

bome by the Contractor.

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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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, oil or other foreign
matter. However, when steel has on ils 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 (ACi-
301)

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other
reinforcing materials shall be provided as indicated in the drawing or required
by the specification, together with all necessary wire fties, 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 stee! is not specified or indicated, it shall be in
accordance with ACi 318.

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

Distance from the forms shall be maintained by means of stays, blocks,
hangers or other approved supports. Blocks for holding reinforcement from
contact with the forms shall be pre-cast mortar blocks of approved shape and
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast
mortar blocks or by other equally suitable devices. The use of pebbles, pieces
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall
not be permitted. Unless otherwise shown on the Drawings or required by the
NPC, the minimum distance between bars shall be 40mm. Reinforcement in
any member shall be placed and then inspected and approved by the NPC
before the placing of concrete commences. Bundled bars shall be tied
together at not more than 1.80 meters intervals.

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

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

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

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

a. Height of bottom bars +6mm above form
b. Lengthwise positioning +50mm of bars
¢. Spacing bars in walls and +25mm
solid slabs
d. Spacing bars in beams and  +6mm
footings
e. Height of top bars i6mm
f. Stirrup spacing:
(1) For any one stirrup +25mm
(2) For over-all group +25mm of stirrup

Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
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the concrete is placed. Anchor bolts for machines shall be set to templates,
shall be plumbed carefully and checked for location and elevation with an

| instrument, and shall be held in position rigidly to prevent displacement while
concrete is being placed,

| CW-7.3.5  Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as

indicated otherwise or modified herein. Where splices in addition to those
L indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®, Splices to be welded shall conform to AWS
D1.4; certification of weld ability of the reinforcement by the manufacturer,
shall be submitted to the NPC. If the Contractor elects to use butt splicing of
reinforcing, he shall submit complete details of the process to be used by the
NPC. If the butt splices are used the Contractor shall ensure that the splice
meets the requirements specified herein by performing at least three splices
which shall be submitted for tests to a testing laboratory that has been
approved for such testing by the NPC. The cost of these shall be borne by the
Contractor.

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

Unless otherwise shown on the Drawings, bars shall be lapped a minimum

‘ distance of:

N Splice Type Grade 40 Min.Lap But Not Less Than

\l Tension 24d 300mm

" Compression 20d 300mm

il 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
L {11/2) turns or by butt-welding unless otherwise shown on the drawings.
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CW-74

Measurement and Payment

The quantity to be paid for shall be the calcutated 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 18 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

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

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

The accepted quantity shall be paid at the corresponding unit price for the
item, Reinforcing Steel as shown in the Schedule of Requirements which
price and payment shall be made in full compensation for furnishing
materials, labor, equipment and incidentals necessary to complete this item.
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CwW-8.0

Cw-8.1

Cw-8.1.1

Cw-8.1.2

STRUCTURAL STEEL
General

This section covers the fabrication, erection, and shop painting of structurat
steel in accordance with the AISC "Manual of Stee! 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 Bolis” 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 Contractor shall 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 solvents until thoroughly clean. Ensure that
steel to be embedded in concrete and surfaces when assembled, are free
from rust, grease, dirt and other foreign matter.
CW-8.2.1 Steel
Materials shall conform to the respective specifications specified herein.
Materials not otherwise specified herein shall conform to the AISC “Manual of
Stee! Construction”,
Structural Steel: ASTM A36
Steel Pipe: ASTM ASB3, Type E or S, Grade B,
ASTM A501
Steel W-Shape Piles ASTM A328
(Soldier Piles):
CW-.8.2.2 Boits, 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 AS563, 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
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CwW-8.3

Ccw.8.3.1

Cw-8.3.2

Cw.8.3.3

Execution
Fabrication

Structural steel fabrication shall be in accordance with the applicable
provisions of the Specification for the Design, Fabrication, and Erection of
Structural Stee! 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 field coats of marine epoxy paint subject to the approval of NPC.

» Marking: Prior to erection, members shall be provided with a painted
erection mark. In addition, connecting parts assembled in the shop for
remaining holes in field connections shall be matched marked with scratch
and notch marks. Do not locate erection markings on areas to be welded. Do
not focate 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 Stee! Construction”. Build connections into the existing work.
Punch, sub-punch and ream, or drill bolt holes.

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

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

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

Tests and Inspections

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

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. )f
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,
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magnetic particle testing shall be used only in areas inaccessible to either
radiographic or ultrasonic testing. Retest defective areas after repair.

CW-8.4 Measurement and Payment

Measurement for payment for structural steel shall be based on the total
kilogram of structural steel placed and accepted.

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Structural Steel. Corresponding
cost hereof shall be included in the unit bid price of relevant item(s) in the
Schedule of Requirements.
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Cw.9.0

CW-9.1

CwW-9.2

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

Scope

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

Design and Construction

The design and construction of reinforced concrete foundations and other
elements for equipment and related component to be furnished by the
Contractor shall be the responsibility of the Contractor, Reinforced concrete
foundations shall be designed based on the actual weights, dimensions and
relevant design parameters of the equipment and structures subject to NPC's
evaluation and approval. No foundation and structural elements shall be
constructed unless its design is duly approved in writing by NPC.

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

Compressive strength of concrete shall be 20.7 MPa at 28 days
Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

Compacted sand and gravel bedding shall be 150 mm thick

Soil bearing capacity shall be subject to the Contractor's determination
and verification at the site

Wind velocity shalt be based on latest edition of NSCP.

Concrete pad or pedestal shall extend 150 mm beyond the equipment
skid/base on all sides or at least 50 mm beyond the base plate of
equipment supports

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

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

am A Na

™~

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.

"Not applicable on non-entical structuresfjomts and as directedirequred by NPC Design Engineer.
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CwW-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 fumishing 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 CONCRETEWALK

CW-10.1 Scope
In accordance with the plans and these specifications, the Contractor shall
furnish all materials; labor, equipment, tools and construct complete the
combination curb, gutter and concretewalk.

CW-10.2 Materials

Cw-10.2.1 Bedding
Bed course for the combination concrete curb, gutter and concretewalk shall
be aggregate sub-base same as used in concrete pavements.

CW-10.2.2 Concrete
Concrete shall be 17,.24MPa or as indicated on the drawings.

CW-10.2.3 Reinforcing Steel
Reinforcing Steel Bars shall conform to the requirements of PNS 49:2002 for
Grade DSB-275.

CW-10.3 Construction

CW-10.3.1 Foundation Preparation
Prior to placing the bedding for the concrete curb, gutter, and concretewalk
the foundation shall be prepared by compacting and bringing it to unyielding
or firm surface. Compaction shall be attended by either wetting or drying, as
the case may be, to attain satisfactory compaction of the foundation.

CW-10.3.2 Bedding
The bedding upon which the curb, gutter and concretewalk rest, shall be
compacted to a firm, even surface.

CW-10.3.3 Placing Concrete
Mixing, placing, finishing and curing concrete shall conform to the
requirements of AC| Code for Concrete Construction.
The curb, gutter and concretewalk shall be constructed to the section and
dimensions shown on the drawings. The curb and gutter shall be constructed
in uniform sections and, unless otherwise directed, each section shall not be
more than five (5) meters in length except where shorter sections are required
for closure, but no section shall be less than two (2) meters long. The
sections shall be separated by sheet templates set perpendicular to the face
and top of the curb and gutter. The templates shall be approximately 3 mm in
thickness, of the same.
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CW-10.4

CwW-10.4.1

CW-10.4.2

CW-10.4.3

Measurement and Payment
Concrete

Measurement for payment will be based on the number of cubic meters of the
concrete curb and gutter combination and concretewalk, completed and
accepted. Payment will be made at the contract unit price for the item,
Concrete Curb and Gutter, Concretewalk, in the Schedule of Requirements.

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the concrete of concretewalk.
Comresponding cost hereof shall be included in the unit bid price of relevant
item{s) in the Schedule of Requirements.

Bedding

Measurement for payment will be based on the number of cubic meters of
bedding materials, placed, compacted and accepted. Payment will be made
at the contract unit price for the item, Aggregate Sub-base, in the Schedule of
Requirements.

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

Reinforcing Bars for Concretewalk

Measurement for payment for Reinforcing Steel (except reinforcing steel,
which shall not be measured for separate payment) will be based on the
number of kilograms placed and accepted.

Payment will be made at the corresponding contract unit price for the various
items of Reinforcing Steel in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing, scheduling, cleaning, cutting,
bending and placing reinforcing steel.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Reinforcing Bars.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s} in the Schedule of Requirements
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CW-11.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-11.1 Scope
In accordance with the specifications contained herein, the Contractor shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC.
The Contractor shall also construct or install, where required, appurtenant
structures like street inlet, street inlet-catch basin combination, manhole,
catch basin for downspouts, drain pits, drainage outlets, etc. as well as joints
and connections as may be required to complete the system.

CwW-11.2 Materials

CW-11.2.1  Non-Reinforced Concrete Drainage Pipes
Non-reinforced concrete drainage pipes shall meet the requirements of ASTM
C14-68.
One pipe length shall be taken at random representing a group of fifty (50)
pipes or fraction thereof of the same size and shall be submitted for test. Any
group represented by corresponding test specimens that do not meet the
strength and other test requirements shall not be used in the work.

CW-11.2.2 Reinforced Concrete Drainage Pipes
Reinforced concrete drainage pipes shall meet the design and test
requirements for Class Il Reinforced Concrete Pipes in accordance with the
latest specification of 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.

CW-11.2.3 PVC Pipes
Polyviny! Chloride (PVC} Pipes shall be unplasticized conforming to 1S04435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

CW-11.2.4  Concrete Covered Rectangular Ditch
Cement, reinforcing steel, aggregate and water to be used for the
construction of concrete covered rectangular ditch and open rectangular
cana! 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-11.2.5 Bedding Material
A. For Stable Soil and Rock Foundation
Bedding material for sewerage and drainage pipes in stable seil 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 f.) or less shall consist of 13.79MPa concrete cradle in conformity
with the dimensions shown on the drawings, or as determined by the NPC.

CW-11.3 Construction

CW-11.3.1  Trench Excavation and Backfill
Trench excavation and backfill work shall be done in accordance with the
pertinent provisions of Section CW-5.0.

CW-11.3.2 Concrete Canal
Concrete canal, open or covered, shall be constructed in accordance with the
lines and grades shown on the drawings. Class of concrete shall be as
indicated on the drawings or directed by the NPC.

CW-11.3.3  Appurtenant Structures
Appurtenant structures like street inlet, street inlet-catch basin combination,
manhole, catch basin for downspouts, catch basin for intersecting perforated
PVC pipes, septic tank, drain pits, drainage outlets, etc. shall be constructed
at locations indicated on the plans or at the other convenient locations
designated by the NPC. All appurtenant structures shall be of 17.30 MPa
concrete unless otherwise shown on the drawings.

CW-11.4 Pipe Installation

CW-114.1 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
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Cw-11.4.2

CW-11.5
CW-11.5.1

dimensions shown on the drawings, or as directed by the NPC. No pipe over
45.7 cm (187) in diameter shall be laid on concrete bedding until seven (7)
days have been elapsed after placing the concrete bedding. Pipes under
45.7 cm {18") in diameter may be laid after five (5) days elapsed after placing
the concrete bedding.

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely
jointed, and true to the lines and grades given. Succeeding pipe shall be
jointed to the previously laid pipe, correct in alignment and grade. Any pipe,
which has been damaged during installation or before acceptance of the
work, shall be replaced and laid by the Contractor at his expense.

Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid
of mechanical equipment and not just rolled or pushed into the trench from
the bank. For small pipes, rope slings may be placed at both ends of the
pipes and the rope slowly paved out until the pipe rests on the trench bed.
proper and careful handling and laying should be observed at all times to
prevent unnecessary structural damage to the pipe, especially at the pipe
ends.

For pipes on sand bedding, before joining the next pipe length to the last pipe
already laid, the bottom of the trench shall be excavated to the shape, size
and location of the collar below the joint. The next pipe section shall then be
securely attached to the previously laid pipe seeing to it the correct alignment
and grade is always attained. Same procedures shall be observed for the
remaining pipes.

All pipe joints shall be filled with stiff mortar composed of cne (1) part cement
and two (2) parts clean sand and encugh water, The inside part of the joint
shall be plastered properly to bring the inside surfaces of jointed pipe ends
flush even. Sufficient mortar shall be placed on the outside surface of joint to
form a bead around the joint. Plastering work shall be as directed and
approved by the NPC., After initial set, the mortar on the outside surface shall
be protected from air and sunlight with a cover thoroughly wetted earth or
burlap. Curing of the joint shall be done for a period of at least seven (7) days
within which no backfill shall be placed on the installed pipeline.

Measurement and Payment
Concrete Rectangular Ditch

Measurement for payment for rectangular ditch and other channels will be
based on the number of linear meters of canal constructed and accepted.

Payment will be made at the corresponding contract unit price per linear
meter of the pertinent items shown in the Schedule of Requirements.
Payment shall constitute full compensation for furnishing all labor, materials,
equipment and tools necessary for the construction of the concrete canal
including attendant excavation and backfill.
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CwW-11.5.2

CW-115.3

CW-11.54

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 also
include the cost of attendant excavation, bedding and backfilling.

Appurtenant Structures

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

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

Bedding

Measurement for payment for sand or natural sandy soil bedding and
concrete cradle will be based on the number of cubic meters of materials
placed and accepted.

Payment will be made at the corresponding contract unit price for the item,
Sand Bedding for Pipes, and item, Concrete Cradle for Pipes, in the Schedule
of Requirements, which payment shall constitute full compensation for
furnishing all labor, materials, equipment and tools necessary to complete the
items.
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CW'1 200

CW-12.1

Cw-12.2
Cw-12.2.1

CW-12.2.2

Cw-12.2.3

CW-12.2.4

CW-12.2.5

PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE
Scope

In accordance with the specifications contained herein, the Contractor shall
furnish all labor, materials, equipment and tools for the construction of
rockwall, grouted riprap and perimeter fence with or without retaining wall to
the length or extent shown on the drawing or as established in the field.

Materials
Cement and Reinforcing Steel

Cement and reinforcing steel! shall conform to the requirements set forth in
Section CW-6.0 — Concrete. Class of concrete shall be 20.7MPa or as shown
on the drawings.

Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6"x 8"x 16")
non-load bearing with a compressive strength of 3.10MPa. CHB units shall be
free of chips, splits or other defects, which in the opinion of the NPC, might
impair their strength and durability. At the option of the NPC, CHB units
delivered to the site shall be tested to check on their specified strength. One
specimen taken at random representing 500 units shall be tested. Sampling
shall be done by the NPC, The group represented by a specimen that fails the
compression test shall not be used in the work.

Fine and Coarse Aggregates and Water

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

Galvanized Barbed Wire
Barbed wire shall consist of three (3) strands of 2.7mm@ heavy galvanized
wire with 2.2mm@& four-point barbs. It shall be of the coating class as

specified in the drawings.

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

Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian gates shall conform to
the requirements of the drawings or as directed by the NPC.

Steel square bars shall be used as the main frame of the gate. The other
lower sizes as shown/indicated in the bid drawings shall be as the secondary
frames of the gate.
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All tubular steel for Pedestrian and Vehicular gate including railings/grills shall
be hot-dipped galvanized.

Construction

a.

Excavation, backfiling and concreting work shall be in accordance
with the applicable provisions of Section CW-5.0 — Structural
Excavation, Fill and Backfil and Section CW-6.0 — Concrete,
respectively.

CHB Construction

Laying — All masonry units shall be plumbed, leveled and accurately
spaced. All units shall be wetted before laying. The block should be
taid on full mortar bedding and in such a way that no cracks are
formed between the blocks and the mortar at the time it is laid. Any
horizontal and vertical CHB wall reinforcements shall be anchored to
concrete works by means of 10 mm (3/8") round by 608 mm (24"} iong
dowels. Embedding of anchor bolts, expansion shields, conduits, etc.
shall be done as the erection progresses.

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

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

Mortar Proportions

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

2) All horizontal reinforcement shall be tied to vertical reinforcement,

Fabrication and installation of vehicular and pedestrian gates shall
conform to the requirements of the drawings or as directed by the
NPC.

All welding work shall conform to the Specifications for Welded
Highway and Railway Bridges of the American Welding Society
(AWS).

Galvanized surfaces to be painted, in addition to being cleaned with
mineral spirits or other solvents, will require surface treatment to which
paint will adhere. The galvanized surfaces, therefore, shall be coated
with a solution of 7.5 grams of copper sulfate to a liter of water,
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CW-12.4.1

CW-12.4.2

CW-12.4.3

Cw-1244

allowing the coating to remain on the surface of at least twelve (12)
hours, and dusting off with stiff brushes.

Surfaces to be painted shall be clean, dry, smooth and free from dust,
rust, grease or oil. Sufficient time shall be allowed between coats of
paints to insure complete drying but in no case less than 24 hours. No
painting shall take place during the presence of rain, fog, dew or
where the surfaces may otherwise be damp. Al work shall be done
with high quality workmanship, leaving finished surfaces free from
runs and sags.

Measurement and Payment
Perimeter Fence Without Retaining Wall

Measurement for payment for perimeter fence without retaining wall will be
based on the number of linear meters of fence constructed and accepted or
as indicated in the Schedule of Requirements.

Perimeter Fence with Retaining Wall

Payment for fence will be made at the contract unit price for the item, CHB
Perimeter Fence and Retaining Wall or as specified in the Schedule of
Requirements which payment shall cover all cost of furnishing all labor,
materials, equipment and tools necessary for the construction of the fence
and retaining wall, including reinforced concrete posts, walls, footings and
retaining walls (if any}, weep holes with sand and gravel filters, barbed wire
and anchorage, excavation and backfill.

Barbed Wire

Measurement for payment for barbed will be based on the number of linear
meters furnished, installed and accepted including wire anchorage as
indicated in the Schedule of Requirements.

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

Vehicular/Pedestrian Gate

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the fabrication and installation of

vehicular and/or pedestrian gates. All costs hereof shall be included in the

payment for perimeter or seclusion fences, as applicable, or as indicated in
the Schedule of Requirements.
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SECLUSION FENCE
Scope

In accordance with the specifications contained herein, the Supplier shall
fumish all labor, materials, equipment and tools and shall construct the
seclusion fence including vehicular and pedestrian gate to the length or extent
shown on the drawings or as established in the field.

Materials
Cement and Reinforcing Steel

Cement and Reinforcing steel shall conform to the requirements set forth in
the Section CW-6.0 — Concrete. Class of concrete shall be 20.7MPa or as
shown on the drawings.

Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in
such a manner as to provide a continuous mesh without knots or ties except
in the form of knuckling or of twisting and barbing the ends of the wires to
form the selvage of the fabric. The base metal shall be steel of such quality
and purity that, when drawn to the size of wire specified and coated with zinc
either before or after fabrication, the finished fencing shall be or uniform
quality and have the properties and characteristics conforming to ASTM
Designation A382, Fabric that is zinc coated after weaving and produced in
accordance with this specification shall be hot-dip galvanized. Fabric that is
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be
taken at random as a sample for test purposes, except in no case shall less
than two (2) samples be tested. To determine compliance with the
requirements of this specification, the test specimens for each of the test
specified shall be taken from the outside end of the sample rolls representing
the lot. If any specimen tested fails to meet the requirements of this
specification, the roll represented by the specimen shall be rejected and two
(2) additiona! rolls shall be tested, both of which shall meet the requirements
in every respect, otherwise the lot represented by the sample may be
rejected.

Fine/Coarse Aggregates and Water

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

G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to
ASTM A120.
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CW-13.4.1

Structural Steel

All structural steel {rolled shapes and plates) for the fabrication of the
vehicular and pedestrian gates, unless otherwise specified on the drawings,
shall conform to ASTM A36.

Construction

a) Excavation, backfilling and concreting work shall be in accordance
with the applicable provisions of Section CW-5.0 — Structural
Excavation, Fill and Backfill and Section CW-6.0 — Concrete,

b) Fabrication and installation of the heavy galvanized cyclone wire
seclusion fence and gate shall be in accordance with the drawings or
as directed by the NPC.

c) All welding work shall conform to the Specification for Welded
Highway and Railway Bridges of the American Welding Sociely
{AWS).

Measurement and Payment
Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of
seclusion fence including vehicular and pedestrian gate constructed and
accepted.

Payment shall be made at the corresponding contract unit price for seclusion
fence, shown on the Schedule of Requirements, which payment shall include
the cost of furnishing all Iabor, materials, equipment and tools necessary for
the construction of seclusion fence including reinforced concrete posts, CHB
wall and footing, excavation and backfill.
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CW-14.0 STEEL POLE WITH CROSS-ARMS AND BRACES
CW-14.1 DESCRIPTION
This specification covers the technical and associated requirements for the
supply and erection of steel pole complete with cross arms and braces.
CwW-14.2 POLE REQUIREMENTS
The poles shall be manufactured and supplied with the required holes, rigging
accessories, insulator attachment plates, lugs for bolted steps, guying
attachments, ground clamps complete with bolts, nuts, washers and
miscellaneous fittings, whenever necessary, and shall have the following
properties of steel poles:
Description {40 (12.20 m) (35’ {10.65 m}|30’ (9.15 m); 25’ {7.62 m)
Steel Material ASTM A572 | ASTM A572 |ASTM A572|ASTM AS572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal ;| Octagonal | Octagonal | Octagonal
Minimum  Yield] 345 MPa 345 MPa 345 MPa 345 MPa
Strength
The tip and butt shall be covered with plate similar to body thickness.
Cross arm and brace members, if required in the Bid Drawings, shall be of the
same material as pole body and shall conform to NPC's general arrangement
drawings. The strength of the attachment of cross arms to the body shall be
sufficient to develop the full capability of the cross arm.
Hole location and diameters for steel poles and cross-arms/braces shall be
referred to Electrical drawings.
All structural steel, bolts, nuts and washers shall be hot-dip galvanized after
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85
microns. Exposed welds shall be mechanically cleaned.
CW-14.3 POLE ERECTION
The Supplier shall use standard and accepted practice and method of
erecting the poles depending on their location. The Supplier shall excavate
holes for poles setting to a depth indicated below:
Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
NATIONAL POWER CORPORATION VI.CW.48
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9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

CW-144

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 materia! 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 shalt be based on the total quantity
of steel pole supplied, erected and accepted by NPC.

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

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

MW-2.0

MW - MECHANICAL WORKS

GENERAL

The Work to be done under this section shall include the furnishing of all
labor, materials, equipment, tools and other incidentals for all mechanical
works enumerated hereunder or as shown on the accompanying drawings
and installation manuals or as otherwise directed by NPC for the Supply,
Delivery, Installation, Test, And Commissioning of 2 X 50 kW of Modular
Diesel Gensets, Associated Electrical Equipment and Balance of Plant for
Molocaboc DPP Under Electrification of New Areas in Negros Occidental as
described in Clause GW-1.0: General of the General Works. :

All equipment and materials to be supplied by the Supplier shall be new and
unused, of current manufacture, and of the highest grade and the best of their
respective kinds, and free from defects and imperfections. They shall be
suitable for their intended purpose and shall comply with all applicable
regulations, quality, and dimension standards.

The work shall be performed and completed in accordance with generally
accepted modern practice in the design, supply, delivery, installation, test and
commissioning of mechanical equipment and associated works for the szfe
and reliable operation of Modular Diesel Generating Sets and Auxiliaries.

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

SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply,
delivery, installation, test and commissioning of 2 x 50 kW (Guaranteed Prime
Power Output) Diesel Generating Units, associated auxiliaries and balance of
plant as specified in the relevant items of Clauses GW-2.4 and GW-2.6 of the
General Works specifications. '

The Works shall include the preparation of design, technical specifications
and data, detailed drawings and construction of foundations for all the
supplied equipment, and all other essential information of the equipment to be
supplied under this contract. :

The Supplier shall supply all anchor/machine bolts, special tools and
accessories required for mounting/installation of the generating set/s including
structural steel supports and appurtenances for auxiliary equipment.
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MW-3.0
MW-3.1

MW-3.2

GENERAL MECHANICAL WORKS REQUIREMENTS
General

This specification covers the general requirements for design, supply and
installation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the requirements
described in the relevant sections of this specification and accompanying
drawings.

All mechanical equipment and related steel structures shall be furnished and
installed in accordance with the general requirements of this specification,
unless otherwise specified in the relevant sections of this specification. The
specific work to be done shall be as described in the relevant sections of this
specification and/or shown on accompanying drawings.

All mechanical equipment, materials, piping, valves, instruments and
associated steel supports which the Supplier shall supply and instali and
which thereafter will be incorporated in the plant shall be new and unused.
They shall be suitable for their intended purpose and appropriately matched
to other items complying with all applicable regulations, quality and dimension
standards.

The Supplier shall provide the services of a qualified erection engineer who
shall be responsible for the supervision of the erection, installation and test of
all equipment and materials supplied by the Supplier.

The work shall be performed and completed with high quality workmanship, in
accordance with generally modern accepted practice in the fabrication,
assembly, installation and test of all equipment and materials supplied by the
Supplier, notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation works
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

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 ieveling of
the equipment and auxiliaries, and any checking made by the NPC during the
course of the work shall not relieve the Supplier from his responsibility.
During installation works, electro-mechanical equipment shall be carefully
lifted or glided on the foundation by using only approved methods and
equipment, and in a manner that will prevent damage to the equipment and
foundation. The equipment shall be positioned on a location as shown on the
drawings and shall be leveled and checked true to grade and alignment
before final grouting. The Supplier shall strictly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts of
concrete foundation shall be cleaned of all dirt by any approved means.
Chipping of concrete surface to the required thickness shall be done by any

approved methods without damaging the concrete structure as a whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil,
water or any other contaminants that would prevent the grout from bonding.
The concrete shall be chipped to expose a minimum aggregate so as to
remove all laitance and provide a rough surface for bonding. The exposed
surface shall be blown with compressed air free of oil to remove dust.

Piping System

General
ot .

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. Al required piping shall be furnished complete with’ flanges,
joints, gaskets, packing, drains, vents, insulation if required, hangers, guides,
and all auxiliary steel and anchors required to complete the various piping
systems. :

The Supplier shall submit for NPC's review and approval detailed drawings
covering the arrangement, actual layout, route and interface connections.
Any required modification from the approved drawings or specification to suit
actual site conditions, shall be permitted only with prior consent of NPC.
Such modifications shall be reflected/incorporated in the as-built drawings
which shall be submitted by the Supplier for NPC review and final approval,

Piping shall be properly arranged such that it will result in neat appearance
and convenient to operate and maintain. Items requiring periodic attention
shall be readily accessible from floors or platforms. Pipe shall neither
obstruct passageways of any kind nor interfere with access to other valves or
equipment. - ' :
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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, fitlings, valves and appurtenances shall be free from dirt or other
foreign matters before laying. In the installation of the pipes, care shall be
taken to prevent the pipes from becoming clogged during the progress of the
work; should any pipe become either partially or wholly clogged before final -
acceptance of the work, it shall be cleaned out by the Supplier in a manner
satisfactory to NPC or shall be replaced by and at the expense of the
Supplier. Open ends shall be temporarily plugged, otherwise, suitably closed
when necessary. Special care shall be taken in carrying out the installation of
- . Joints, branches, valves and other fittings. . :

Pipe sleeves shall be provided for pipe and tubing which penetrates
platforms, floors, roofs and partitions. Proper flashing shall be provided to
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. Where
required, suitable venting system with valve shall be provided. : <

Where pipelines are laid underground, the trench shall be provided with a
cushion pad of at least 150 mm sand and sandy soil bedding materials prior
to pipe laying, unless otherwise shown on the drawings. -

All pipeline excavation shall be backfilled up to the level of the finished grade
surface in layers of 150 mm and thoroughly compacted, unless otherwise
shown on the drawing. Backfill materials shall be compactable scil taken
from trench excavation and approved by NPC. Trench excavation, backfiliing,
concrete works and construction of valve manhole shall be done in
accordance with the pertinent provisions of the Civil Works Specifications.

Pipes to be placed underground shall not be covered prior.to the approval of
NPC. Underground pipes shall be embedded as shown on the drawings:.

Steel piping to be installed underground shall generally be applied with tape
wrapping with minimum finished thickness of 1 mm and applied spirally with
overlap of 50% in all parts of the pipe and fittings or asphalt jute of 6 mm
thickness, unless otherwise specified. Bitumen based primer shall be applied
to pipe before applying the tape. The tape wrapping brochures shall be
submitted for NPC approval prior to procurement and application. The
wrapping shall extend for 300 mm beyond the buried portion.

All pipes that cross roadways or concrete pavement shall be provided with
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe
from various load imposed by passing vehicles, unless otherwise shown on
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of ach
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.
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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 1o be easily accessible for repair and maintenance.

For water piping, after installation, pipe insides shall be washed tharoughly
using high pressure cleaning pump. Water for washing must be clean
enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with
compressed air to remove all dirt, rust and the likes. If necessary, pipes
insides shall be soaked thoroughly using acid solution to remove all dirt, rust
and the likes. All equipment shall be disconnected from the pipes to be
washed to avoid damage to the units. Acid solution shall be disposed in a
manner that will not pose hazard fo the environment. Thoroughly fiush 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 andlor restored to its original
appearance by the Supplier at its own expense.

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

Pipe and Fittings

All piping works shall be coordinated with other works at site and with existing
instaltation 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 63, Grade B, seamless with a minimum wall thickness equivalent to
schedule 40.

All steel piping, 65 mm and above, shall be butt-welded or flanged. All piping,
50 mm and under, shall be joined by socket welded or screwed where
specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weid,
minimum of schedule 40 conforming to ASTM A 234 Gr. WPB with
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shail be
forged, socket weld or threaded (minimum of 3000 Ib and 2000 Ib rating,
respectively) and conforming to ASTM 105 with dimensions to ANSI B16.11.
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Malleable iron, galvanized screwed fittings conforming to ANSI B16.3
(Malleable iron threaded fittings, Class 150) may be used for Potable Water
System.

Gaskets shall be selected based on the nature of the fiuid 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. o

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be
greased carefully during installation except where otherwise specified. Split
pins or other approved locking devices generally shall be provided for nuts
which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered surplus,
but not more than 10% of the permanent installation, after the installation of
the equipment has been completed shall become spare parts and shall be
wrapped, marked and handed over to NPC.

Piping Accessories

Strainers shall be of simplex type with body stainless steel material and
flanged ends. Body drain and vent connections shall be included. .Drain
plugs shall be threaded. Screen elements shall be of stainless -steel
construction with minimum 60-mesh size or shown on the drawings. Magnets
shall be included to trap small iron and steel particles for use in fuel oil lines.

Pressure gauges for fuel oil system shall be provided with damper. Each
pressure gauge shall be provided with isolation valve. Pressure gauge shall
be of bourdon tube type with solid front case, and minimum size of dial gauge
shall be of 100 mm @.

Drains and Vents

Not all piping system vents and drains may be shown on the piping drawings.
The Supplier shall provide and install vent and drain connections at all high
and low points, respectively, and as required for suitable operation.

Where practicable, all pipelines shall be sloped in the direction of flow and
shall be adequately trapped at low points and vented at high points in the pipe
runs. ‘ . .
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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 szme
mate_rial as the main lines.

All piping shall be arranged to permit complete drainage when a particular
unit or system is shut down for maintenance. -

All vent lines which are normally operated shall be terminated at least 3 m or
higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench,
fioor drain or sewer,

Pipe Supports -

Pipe supports shall be fabricated and installed as required by the piping
system configuration. If pipe supports required are not shown on the
accompanying drawings the Supplier shall provide detailed drawings and
subymit to NPC for review and approval.

Pine supports shall be fabricated and assembled to permit the free moverierit

‘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 info ‘the

supporting elements. Where resonance with imposed vibration and shocks

gucur during operation, suitable dampers, restraints, anchors, ele., shall be

added to remove these effects. Pipe supports shall be spaced &s far aparl 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 avpid

excessive bending stresses from concentrated loads.

Al -piping .shall be installed with supporting devices selected and located to
insure that the finished system will provide uniform continuous slope for
draining, that expansion will be so directed as to minimize stresces in the
piping material, and that ali elements will be suitably -and substantially
supported, guided and anchored. Supports at floor or wall sleeves will not be
pernitted, - - o

Riser pipes shall be individually supported, To reduce riser loads; the riser
Supports. may-be supplemented by the nearest support on a horizontal pipe.
The horizontal length of pipe between the nearest support and risers shall nat
be-longer than the length of the riser supplemented by the nearest support.
Bands 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 chall be
capable of taking the entire load. : N

Pipihg; systerr{s. where flexibility is not required, shall be -sﬁpporled-by-rigid
hangers: It shall be designed and fabricated so that they will not become
c}isengaged 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
tess 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 saddies 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 ieft bare of insulation at such locations,

The location and provision of temporary supports required duriﬁg 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 completiort of
construction. . ST

Equipment connections shall not be used to support piping either for
temporary or permanent support.

Welding

All welding shall be performed by welders and procedures qualified ‘in
accordance with the requirements of ANSI Code B31.1 “Power Piping” or,
where applicable, ASME Boiler and Pressure Vessel Code, Section IX.

All welding shall penetrate to the full depth of the pipe. The slag shall be
cleaned from each weld bead and any defects be removed before the next
bead is applied. The completed weld shall be cleaned of slag and spatter
metal on all surfaces.

Weiding. preheat and post-weld heat treatment for piping shall be:in
accordance with the requirements of ANSI B31.1 or where applicable, the
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc
method and where practical, with process controlled automatic machines. All
pipe weld joints for piping 50 mm and smaller shall be socket weld, unless
otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be
thoroughly peened before the next layer is applied.

Particular care shall be taken in aligning and separating the edges of the
members to be joined by butt welding so that complete penetration and fusion
at the bottom of the joint will be ensured.
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Pipe and tubing shall be accurately cut to measurements shown on the
drawings by proper means such as machining, grinding or by thermal cutting.
Burrs shall be removed by reaming.

Welding fittings shall be of the same material and wall thickness as the pipe
to which they are attached. Where there is a difference in wall thickness, the
component shall have a gradual transition in accordance with the applicable
standard.

Nozzles or branch pipes shall be carefully shaped and welded to the header
or run pipe in such a manner that the nozzle, the branch pipe, or any weld
material shall not extend into the run pipe to cause obstruction of flow.

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
absorplion, welding position of the electrodes and type of current. '

Steel piping shall be fusion welded using manual, automatic and semi-
automatic welding processes whereby the arc and the deposited weld are
protected from atmospheric conditions during welding. Pipes shall be properly
aligned using line-up clamps or alignment jigs prior to butt welding.

Valves and Accessories

All valves and accessories to be supplied under this contract shall generally
conform with the requirements in this specification. All valves supplied by
NPC shall be installed in accordance with the requirements specified herein.

The Supplier shall select valves, valve drives and accessories which are
suitable for the operating conditions of the systems in which they are to be
used, and shall be responsible for the pressure and temperature ratings of the
selected components. The selected components shall meet the requirements
of trouble free and safe operation under maximum load, part load and
transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for
non-return valves) when the nominal pressure is applied.

~ Valves, valve drives and accessories which are of similar make, size and type

shall be interchangeable with one another. The Supplier shall standardize the
types and the sizes of the valves as far as possible, in order to facilitate
maintenance and limit the stock of spare parts. The manufacturer of valves
shall be well known.

All regularly operated isolation valves and contro! valves shall be accessible
from a permanent floor or access platform.
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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.

Ali valves 65mm and larger shall have a body and bonnet material of at least -
cast iron. Cast steel material shall be used for high pressure or temperature
applications. Stem, seat ring & seat, wedge or disc shall be made of bronze,
for high pressure or temperature applications stainless steel shall be used.
Valves 50mm and below shall be made of bronze unless otherwise other
materials are approved by NPC. :

Gate or globe valves shall generally be used for isolation in the piping system.
Ball valves or butterfly valves may be used if specified or shown on the
drawings.

All gate and globe valves, 65mm and above shallbe of OS & Y or rising stem,
solid wedge type disc for gate valves and plug type disc for globe valves,
bolted, bonnet, bolted gland and have flanged ends with the following
materials of components: ‘ ' T e

a) Body & bonnet
b) Stem' -

c} Seatring & seat
d} Wedge or disc

Cast iron

Bronze or brass
Bronze or bronze faced
Bronze or bronze faced

Gate and globe valves, 50mm and below shall be made of bronze or stainless
steel, rising stem, union bonnet, inside screw, solid wedge or plug type disc,
with screwed or flanged ends. Valves installed in valve boxes shall have
flanged ends for easy replacement or if valves with screwed ends are used,
appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150. -

Garden hose connection valves or hose bibs shall be of bronze material, 20
mm s_i_ze and outfitted with male thr_ead hose connections.

Bolts, Screws, Nuts, etc.
All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking devices,

etc., required for all equipment and accessories to be supplied under this
Contract shall be furnished.

L.
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Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be greased
carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided for
nuts which may become loose due to vibration, etc.

All bolts, nuts, screws and other devices used to fix, clamp or adjust any parts

- which are exposed to water or high humidity, or subjected to frequent

adjustment or frequent removal shall be of corrosion resistant steel or bronze
or hol-dipped galvanized. All other bolts and pins shall be of carbon steel.

... When in position, all bolts or screwed rods shall project through the
~‘corresponding nuts, but this projection shall not exceed three threads, unless

more length is required for adjustment,

Drives and Gears

" Al toving parts of machinery including shafts, couplings, collars, projecting

key heads, gear wheels, rope/belt-drives shall be completely guarded to
provide iull protection. All'set screws on revolving shafts shall be cauntersunk
er, suitably protected. The guards-shall be of approved design and shall :be
fitted, where necessary, with inspection doors/openings. Al guards shall be
arranged so that they can be removed without disturbing the parts of the
gears and equipment which they protect. TR

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.

Alf -'Beari-ngs shall be mounted in .dustproof”housingé.. : éase '- u':.zf»..‘b-éaririg
supports shall be machined and shall rest on machined-surfaces.

GENSET AND AUXILIARY EQUIPMENT
General . L

The Diesel Engine-Generator Units shall be designed and hénbfabtﬁ_ﬁééi for
maximum safely and reliability in accordance with 1SO '9Q0_1 Tquality

specifications.

The Diesel Engine-Generator Units shall have the following characteristics at
Specified Reference Site Conditions: T

a) Rated Power Qutput (Prime) 50kw -

.b) Nominal Voltage 240 v ’
c) Power Factor 0.80

d) Frequency 60 Hz

-e) Number of Phases single phase

f) -Rated Speed - 1800 rpm

g) Fue! Consumption at 100% load 0.34 L/kW-hr {max.)

(guaranteed)

'
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Specified Reference Site Conditions

* Tofal Barometric Pressure : 100 kPa
» Air Temperature : 40°C
= Charge Air Coolant Temperature: 40°C
e Relative Humidity > 80%

For different test conditions, the measured prime power output and fuel
consumption of the Diesel Engine Generator Units shall be adjusted to
Specified Reference Site Conditions using the adjustment formulas in
1S0 3046/1 or other applicable standards.

Prime Power Output shall mean the power delivered and measured at the
generator terminal under the Specified Reference Site Conditions.

Each diese! generating unit shall be capable of producing the Prime Power

Output under the most adverse combination of ambient tropical temperature,

‘pressure and humidity as specified in Clause GW-3.0 of the General Works

specifications. In addition, the unit shall be able to operate with ten percent

~ (10%) overload for a period of one (1) hour in every twelve (12} hours
.. Operation. '

EacH diesel-generating unit shall also comply with the Emission Standards of
the Philippineé Clean Air Act as specified in Clause GW-3.4 of the General
Works specification.

The Diesel engine-generator sets shall be of the same brand and model per
rating. o

The engine shall be capable of starting from “Cold” condition and operating at
specified period (Supplier to specify) under load without available external AC
power for motor driven auxiliaries, except starting DC power. '

Each diesel engine shall be directly coupled to the generator and shall be
designed for installation within an enclosure which is weatherproof and sound
attenuated to conform with the requirements of Clause GW-3.3 of the General
Works specification and Clause MW-4.7 of this specification. R

Each unit shall be complete with all auxiliary equipment required to operate
the unit including generator control and protection pane! (GCPP). The GCPP
shall be supplied separate from the unit which will be installed inside the
containerized/pre-fabricated control room and shall be in accordance with the
requirements specified in the relevant Electrical Works specifications. Push
buttons for start/stop, emergency stop including selective monitoring/metering
instruments shall also be provided at the local control panel mounted on the
engine skid per manufacturer's standard, except otherwise specified.
Monitoring/metering devices on the local panel mounted on the engine skid
shali 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.

MATIONAL POWER CORPORATION VI-MW-12
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All auxiliary equipment shall be mounted within the confines of the common
steel base or within the sound attenuated and weatherproof enclosure, except
as otherwise specified. Auxiliary pumps required for the operation of the
diesel engine-generator set shall be engine-driven except otherwise specified.
All interconnecting piping and wiring for equipment mounted on the steel base
or within the enclosure shall be supplied and shop-installed.

The diesel engine-generator set shall be mounted on a common heavy
fabricated steel skid type base frame complete with anti-vibration mounting
pads ensuring complete vibration isolation of the rotating assemblies and
shipped to plant site in a weather/sound proof enclosure.

- Each diesel engine-generator set shall be provided with fully weatherproof
and sound proof enclosure incorporating preferably an internally mounted
exhaust silencers (residential type or approved equivalent meeting the
specified maximum sound level @ 1 meter) and shall be of extremely Tugged
construction in order to withstand rough handling during transport and
installation,

Provision for Crane and Fork Lift unloading of the complete generating set
shall be engineered, designed and manufactured as a heavy duty, welded
steel construction with four point lifting provisions and fork lift pockets as used
on heavy duly construction installations. Details of construction and
manufacturer’s certification of the lifting provision shall be included in the
drawings to be submitted after the award of Contract.

The Supplier shall be responsible for the design and construction . of
equipment foundations for the modular generating sets and associated
auxiliary equipment to ensure proper mounting/anchoring of the units,
including necessary site grading and development of the location area,
subject to the approval of NPC. The Supplier shall supply all anchor/machine
bolts, special tools and accessories required for mounting/installation of the
generating sel/s including structural steel supports and appurtenances for
auxitary equipment. The engine foundation shall be designed such that
waste oil water can be collected and to be discharge/interconnected to the oil
water separator.

All piping systems that are an integral part of the unit shall be included in the
scope of supply of the Supplier including connection bolis, nuts and gaskets
for equipment, valves and other devices with flanged end connections.
Unless otherwise specified or approved, all pipes to be used shall generally
conform to ASTM A 53, Grade B, seamless with a minimum wall thickness
equivalent to schedule 40,

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and
above shall be seamless, butt weld, minimum of schedule 40 conforming 1o
ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in
accordance with ANSI B16.5. 1

MATIONAL POWER CORPORATION VI-hA-1 3
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All integral piping 50 mm & and below shall be socket-welded in accordance
with ANSI B16.11, except otherwise approved. All fittings 50 mm @ and
below shall be 2000 Ibs. minimum and in accordance with ANS| 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 ANS! B18.2.1 and complete
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and
ANS! B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolls, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets,
and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuls and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with ANSI
B31.1 and shall conform to the pressure and temperature ratings of ANS!
B16.34 based on the conditions specified in Clause GW-3.0, Design and Duty
Conditions of the General Work specifications.

All genset-skid mounted piping that requires outside connection such as for
fuel, water, exhaust and lubricating oil systems shall be provided with flexible
joints and/or expansion bellows and matching flange including bolts and nuts,
as applicable.

{ The relative experience of the Manufacturer of diesel generator set shall
comply with the following:

a) The Manufacturer/Assembler should have been in the business of
manufacturing the diese! generator set package for not less than five (5)
years; and

b} The Manufacturer of diesel engine should be in the business of
manufacturing the equipment for not less ten (10) years.

NOTE: Experience less than what is required will be ground for
rejection of the bid proposal.
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MW-4.2
MW-4.2.1

MW-4.2.2

MW-4.2.3

MW-4.2.4

Diesel Engine
General

Each diesel engine shall be of heavy duty compression ignition type, water-
cooled, pressure-lubricated, four-stroke cycle, Indine type multi-cylinder
arrangement, trunk piston design equipped with exhaust gas turbocharger
and charge air cooler, electronic governor, direct fuel injection, capable of
operating the type of fuel oil specified in this specification without entailing
frequent maintenance and replacement of engine components other than the
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 using Distillate Fuel
No. 2 under the site conditions specified in Clause GW-3.0 of the General
Works specification. However, for the purpose of determining the
guaranteed prime power output and guaranteed fuel consumption of the
Diesel Engine Generator units, the Specified Reference Site Conditions
described in Clause MW-4.1 shall be used.

Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength
cast iron and stressed relieved prior to any machining works. The block shall
be of ample strength and stiffness, and be of proven design. The crankcase
block shall incorporate mounting feet for bolting down the engine. Removable
side covers for inspection purposes and relief valves incorporating flame traps
to guard against damage or injury from crankcase explosions shall be
included.

Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston ring
wear, fitted into the cylinder block with suitable seals and with the head in
position, locked firmly in position.

Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable cored for water
cooling passages and included preferable two inlet and two exhaust valves
per cylinder as applicable. Means shall be provided to prevent the 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.
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MW-4.2.5

MW-4.2.6

MW-4.2.7

MW-4.2.8

Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures
encountered and machined to produce the correct shape under normal
operation and incorporate a proven combination of compression, oil control
and scraper rings. The rings shall be treated by chromium plating or
otherwise for long life. The gudgeon pin shall be hardened and ground and
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction
and incorporate a removable end cap which shall be interlocked and/or
dowelled to the rod. The piston and connecting rod shall be removable either
through the cylinder bore or through crankcase doors.

Lubricating oil shall be conveyed to the gudgeon pin by drilling the connecting
rod or spraying oil into the underside of the piston.

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
injection pumps and injectors are to be fitted for each cylinder head with
identical high pressure seamless steel pipes from each injection pump to its
appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection pumps
to avoid the possibility of high pressures being set up in this manifold due to
surging.

The fuel pumps are to be controlled by electronic type governing system.
Suitable drip trays and drain pipes are to be provided for each injection pump
to avoid contamination of the lubricating oil. Drain pipes shall be provided
from these trays to collecting tank. Leak off pipes from the injectors shall be
taken to the fuel day tank.

Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy
steel forging with hardened and ground bearing surfaces. Unless other
approved provisions are made, the crankshaft shall be drilled to provide
lubrication for the connecting rod bearings and incorporate balance weights.
The shaft diameters shall be sufficient for several regrinds. The camshafts
shall be gear-driven. The cam followers shall be of the roller type.

Fuel System
The basic specification for the diesel fuel oil to be used by the diesel engine

units shall be as specified in Clause GW-3.5 of the General Works
specifications.
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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
fiter/strainer, secondary filter/strainer as required per manufacturer's
standard, necessary valves, relief valve, pressure gauges and fuel cut-off
valves.

Primary fuel filter shall be of type to remove both solid and liquid impurities
with replaceable element to protect the injection system. Secondary fuel
filters shall be of replaceable canister type filters.

Stainless steel simplex strainer with minimum 80 mesh size and stainless
steel filter element shall be provided.

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

The fuel oil day tank shall be a shop-fabricated, all welded construction,
rectangular or any approved shape and shall be designed and constructed in
accordance with the requirements of applicable standards complete with
manholes; inlet and outlet nozzles; and nozzies for vent, overfiow, 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 materia!l 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 ANS| B16.5. The tank shall be provided with an interior and
exterior coating. The supply shall include all the necessary materials for fixing
and installation.

MW-4.2.9 Lubricating Oil System
The lubricating system shall be of forced-feed type to supply oil under
pressure to all working points such as main bearings, crank pins bearings,
piston, piston rings and pins, camshaft drive and other moving parts.
NATIONAL POWER CORPORATION m VI-MW-17
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MW-4.2,10

The lubrication system shall incorporate full flow oil filtration, thermostatic
valve, pressure and temperature indicators, system pressure regulator, oil
cooler, gear-driven pressure cil pump, oil sump and may include a gear-
driven scavenge oil pump.

Qil Pressure switches shall be provided to prevent the engine from increasing
speed above idle if the oil pressure is below normal and closes down the
engine if satisfactory pressure is not achieved within a given period.

On start-up, adequate lubricating oil shall be supplied to the engine and
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil
pump shall be provided. The DC motor shall be fed from the 12 or 24 volt DC
system to be supplied by the Supplier.

Each diesel engine-generator set shall be provided with free jet
centrifuge type lube oil purifier. The lube oil purifier shall have adequate
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended
grade of lubricating oll and the names of at least three (3) suitable
manufacturers and their trade name. Prior to delivery, the lubrication piping
system of the unit shall be cleaned with flushing oil and the first fill of
lubrication oil and Ilubricants to be wused during the Testing and
Commissioning shall be included in the supply.

Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket
water, lubricating oil and charge air cooling when the unit is delivering full-
rated load under the specified conditions.

The system shall comprise all necessary valves, integral pipe works on the
engine, lubricating oil and charge air coolers, radiator, cooling water pump,
expansion tanks as applicable, thermostatic valves and instruments such as
thermometers, pressure gauges and switches, water level detectors and other
necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient
capacity to provide engine jacket water cooling, lubricating oil and charge air
cooling when the unit is delivering full-rated load under the specified
conditions.

The radiator shall be designed to permit easy maintenance and cleaning of
the interior and preferably vertically mounted. Radiator shall be of industrial
finned tube type for closed circuit cooling system. It shall be equipped with an
engine driven blower type fan complete with fan guard and the fan belts shall
have a tension 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.
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MW-4.2.11

MW-4.2.12

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.

Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adeguately sized to prevent
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine
from dust and solid particles. Filter shall preferably be mounted on the engine
and provided with service indicator to show that the filters need to be cleaned.

The exhaust system shall be constructed of corrosion and heat resisting
material conforming to ASTM A 106 or approved high grade materia! suitable
for the exhaust temperature of the unit. Exhaust systerm 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 generating sets installed at available space within the existing
powerhouse, extension of exhaust pipe complete with expansion joints, spring
hangers, pipe supports and associated structures, pipe fittings and
accessories, and pipe insulation for pipe inside the powerhouse shall be
provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be provided
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air
filtration and lubricating system.

Starting System

Each diese! generator set shall be capable of being started, synchronized to
the system and loaded to the full rating of the unit without dependence upon
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits per
manufacturer's standard, energized by storage batteries. Circuit ground shall
be negative.
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MW.-4.3

MW-4.4

Electric cranking motors shall be heavy-duty, with capacity to crank the
engine at sufficient speed to start when conditioned to, and in an ambient
temperature of 40°C, in conjunction with the specified range of fuel and
lubricants. The drive mechanism for engaging the starting motor with the
engine flywheel shall be inherently designed to operate and release without
the application of heat. Starting system including battery shall be adequate to
crank the engine for a minimum of three (3) cranking periods without
overheating. Each cranking period shall consist of 30 seconds of constant
cranking followed by a 2-minute rest. To protect the engine and electric
cranking motors, Over Crank and Failure to Crank relays shall be provided to
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type or approved equivalent complete with
battery tray and intercell connectors. The battery capacity shall be
compatible with the cranking duty described in the preceding paragraph, in an
ambient temperature of 40°C. Battery tray shall be constructed of fiberglass
or approved corrosion resistant material and so treated as to be resistant to
deterioration by battery electrolyte. Construction shall be such that any
spillage or boil-over of battery electrolyte shall be contained within the tray to
prevent a direct path to enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery as
required and shall automatically control the rate of charge, providing a high
charge rate to a depleted battery and reducing to a trickle-charge rate when
the battery charger indicate charging rate. Charging rate shall be adjustable.
Battery charger shall be solid-state full wave rectifier type rated 480V or 240V
and 60 hz. The nominal output voltage shall be determined by the
Manufacturer. The charger and battery shall be mounted and wired within the
enclosure of the generating set.

Generator

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Output voltage is
controlled by automatic voltage regulator., The generator and exciter shall
conform with the requirements specified in the relevant Electrical Works
Specifications.

Governing system

The engine speed shall be controlled by an electronic governor capable of
isochronous or droop type speed regulation and 115 percent overspeed
shutdown. The governing system shall be able to maintain engine speed
within 4% of rated speed from no load to full load generator output. The
control shall be capable of switching between isochronous or droop speed
regulation remotely. The frequency at any constant load, including no load or
idling during start-up, shall remain within a steady state band width of rated
frequency. The engine governor shall be provided with a generator loading
control unit,
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MW-4.5

The Govemning system shall have at least the following response
characteristics or better:

Maximum recovery
time to within steady
state tolerance

Maximum change of
speed as a percentage
of rated speed

Load Variations

at rated speed

(seconds)
a) On full load Temporary change 15% 15
rejection
Permanent change -
Dependent on droop
Setting
b) On a change of Temporary change 4% 5
load, both on
and off, by any Permanent change -
step of 25% of Dependent on droop
the rated load Setting

The steady load speed band shall not exceed 1% of the rated speed. The
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local and/or remote control of
the no-load, non-synchronized running of the engine from 90% to 110 % of
nominal speed to allow synchronizing of the generator.

Microprocessor based modular engine-generator control and governing
system shall be supplied with portable programmers and driver software
necessary to operate the units satisfactorily in isochronous or in parallel
operation.

Control and Instrumentation

The controls and monitoring of the generating set shall generally be
performed remotely from the generator control and protection panel (GCPP)
to be installed inside the containerized/pre-fabricated control house, but
selective monitoring/metering with start, stop and emergency stop push
buttons shall also be provided in the local panel mounted on the engine skid
or at appropriate location within the modular generating set. These selective
monitoring/metering instruments shall have simultaneous reading with those
on the GCPP during operation. The GCPP shall conform to the requirements
specified in the pertinent Electrical Works Specifications.

The diesel generator unit’s control system shall be designed for remote start-
up and speed control including automatic and manual control. It shall be
equipped with all necessary instrumentation to provide adequate monitoring
of the unit under all operating conditions including "standby”. The GCPP shall
conform to the requirements specified in the relevant Electrical One Line
Diagram.

The generating sets shall also be tripped manually from the GCPP or from the
engine in case of emergency.
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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 instalied
attachments. Emergency stop button shall be provided and mounted on the
enclosure exterior.

The lockable safety glass viewing window located at the genset enclosure
shall be provided with the following monitoring/control points but not limited

a) RPM meter,;

b) Hours Run Counter;

¢} Oil Pressure Gauge;

d) Oil Temperature Gauge;

e) Cooling water Temperature Gauge;
f)  Starl/Stop Pushbuttons; and

g) Emergency Stop Pushbutton

The genset's GCPP (floor-mounted pedestal type to be installed in the control
house) shall be of manufacturer’s standard design and shall contain the
monitoring/control  points  and other measuring/supervisory/electrical
instruments as specified in the pertinent Electrical Technical Specifications
which shall include but not {imited to the following:

a) RPM Meter;

b} Hours Run Counter;

¢) Oil Pressure Gauge;

d} Oil Temperature Gauge;

e) Cooling Water Temperature Gauge;

f)  Number of Starts;

g) Battery Voltage;

h)  Ready to Start Light;

i) Remote Control Position Indicating Light; and
i) Generator Breaker Position, close and open
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MW-4.6

Included in the genset's control and protection panel are the following Human
Machine Interface Indicators such as:

a) Manual Start/Stop;

b) Auto/Remote Start’;

c¢) Test Run-Auto;

d) Emergency Stop Button;

e} Alpha/Numeric Screen;

f)  Discrete Status Indicators;

g} Fault Reset; and

h) Local/l Remote Selector Switch

Alarm devices shall be provided for all abnormal conditions that may
endanger the unit or prevent its starting or running satisfactorily as specified
in Part Il — Technical Data Sheets and relevant Clauses of the Electrical
Works specifications.

The GCPP shall also be provided with annunciating window complete with
acknowledge and test lamp push buttons and an audible device located on
top of the panel. It shall be of modular design, microprocessor-based
designed for operation on a DC supply.

The alarm points shall include but not limited to the following:

a) Engine overspeed;

b) Lube oil pressure low;

¢} Lube oil temperature high;

d} Cooling water high temperature;

e} Exhaust gas temperature high;

f)  High and low battery Voltage

g} High and low fuel level;

h)  Failure to Crank Shutdown;

i}  Over Crank (failure to start);

)] Electrical alarms as required in the pertinent Electrical Works
Specifications;

k)  Other Miscellaneous alarms as required for safe and reliable operation
of the plant;

1) Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment; and

Engine Protection Device

Sufficient protection devices shall be provided for each diesel engine-
generator set to shut down the engine and simultaneously trip the generator
circuit breaker in the event of overspeed, high cooling water temperature, low
oil pressure and other manufacturer's specified mechanical and electrical type
of faults. The cut-out devices shall incorporate indicating instruments with
cut-out contacts adjustable over the whole range of the instruments. The
Supplier shall submit annunciation data indicating the measurement and
source for all conditions which will initiate protective unit alarm or shutdown.
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An overspeed shutdown device, operating independently of the governing
system, shall be provided. This device shall operate in either the manual or
automatic mode of operation of the diesel generator unit.

The following accessories, as a minimum, shall be provided to safeguard the
engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil
supply to the engine not more than thirteen percent (13%) above the
rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an
adequate speed not more than fifteen percent {(15%) above the rated
speed;

c) Anemergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low
lubricating ofl pressure, excessive rise in the engine cooling water or
lubricating oil temperatures; and

e) Otheritems in accordance with the Manufacturer's standard.
Sound Attenuated/Weatherproof Enclosure

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

The enclosure shall be designed to withstand wind velocity of not less than
156 MPH (250 KPH) or as specified in the latest edition of National Structural
Code of the Philippines and accurately dimensioned in compliance with the
National Electrical Code (NEC), the National Fire Protection Association
(NFPA) for clearance of all specified items included therein, and all applicable
fire codes for a structure and application of this type. They shall be designed
on modular principles with many interchangeable components permitting on
site repair.

The enclosure shall have elegant appearance that includes acoustic baffles
for the air inlet and outlet, walls with sandwich mineral wool attenuation of
reliable quality made of galvanized steel material conforming to ASTM A-36
and painted finish, It shall be coated in accordance with manufacturer's
standard.

The design and construction shall be modular with side panels, doors, louvers
and for all component parts to have minimum thickness of 2.0mm (gauge 14).
The roof of the enclosure shall meet or exceed the minimum gauge
requirements specified but, in addition, shall be strengthened in such a
manner as to support the largest commercially available exhaust silencer
recommended by the Manufacturer for this application.
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Wide opening access doors for easy maintenance of all main components
shall be provided. The joints of the enclosure shall be of bolted or screwed
design to allow easy disassembly and assembly during major maintenance of
the diesel engine generator sets and its auxiliaries. All access doors shall be
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled ulilizing stainless steel
bolts, nuts and washers, hinges and locks. Watertight neoprene flat washers
shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential
silencers with mounting brackets and are of extremely rugged construction in
order to withstand rough handling and installation. Tail pipe extension shall
be provided, terminating in a horizontal plane and cut at a 45% angle or other
means per recommendation of the manufacturer to prevent the entrance of
water. Stainless steel, seamless flexible exhaust pipe and necessary bolts,
flanges and gaskets to match the engine and exhaust silencer shall be
provided.

The genset-mounted control panel shall be fitted with safety glass viewing
window for easy monitoring of operation and located in a lockable access
door. The monitoring/control points shall be as specified in Clause MW-4.5 of
this specification. The control panel and cable terminal shall be side or front-
mounted and shall accept a complete range of factory designed and installed
attachments.

The enclosure shall be provided with necessary louvers designed to meet
engine air requirements and proper ventilation. Al louvers with bird screen
shall be designed to prevent the entrance of driving rainwater but shall have
sufficient free area to allow for 120% of the total genset air requiremenis or
per manufacturer’s standard. Emergency stop button shall be provided and
mounted on the enclosure exterior.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to
facilitate necessary fuel cilllube oil filling, lube oil and water drain at the
exterior of the enclosure. Engine crankcase breather pipes shall terminate at
the exterior of the enclosure directly under the radiator air discharge louver.

The base of the enclosure shall be designed and manufactured as a heavy
duty, formed steel construction with four (4} point lifting provision to support
the calculated weight. Details of the base construction shall be included with
the drawings to be submitted.

Auxiliary interface box shall also be provided which houses the
electricalfinstrument connection terminals for interfacing to the control pane!
external to the generating set.

The enclosure shalf 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.
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Spare Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be
supplied by the Supplier in accordance with the requirements specified in
Clause GW-12.0 of the General Works Specification.

The lists of Spares and Tools in a form to be filled up by the Supplier as
specified in Part 1] - Technical Data Sheets, are preliminary and subject to
changes to conform with the final design and model/brand of the proposed
equipment (per manufacturer’s standard).

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

Spare parts shall be provided to ensure reliable operation of the supplied
equipment for one (1)} year and shall include spares that will be used during
the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form specified
in Clause GW-12.1 — General Works Specifications or in Part Il — Technical
Data Sheets.

The spare parts listed in the forms attached in Part Il — Technical Data Sheets
are minimum requirements which the Supplier shall include in the spare parts
list that contain the recommended spare parts for one {1) year operation.

The standard and recommended tools for normal/overhaul maintenance of
the generating sets and associated auxiliary equipment shall be supplied for
the plant in accordance with the Manufacturer's standard practice including
those specified/listed in the forms attached in Part Il — Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form specified
in the Bid form and the corresponding brochures/catalogues of the respective
tools for approval of NPC prior to delivery at the Plant Site.

The Supplier shall include a Portable Computer with the latest pre-installed
windows operating system compatible with manufacturer’s software needed in
programming the genset control setting (with licensed CD-ROM drive dongles
of genset control system} and electronic/digital governing system including
other digital components that require exclusive programs from the
Manufacturer with free update throughout the operating life of the generating
sefs.

All tools shall be handed over to NPC in perfect condition at the time of taking
over.
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Test, Commissioning and Training

All tests and inspections {shop test, site test and commissioning) shall be
carried out in accordance with the requirements specified in Clause GW-9.0,
Inspection and Tests of the General Works Specifications, relevant sections
of the specific technical specifications (Civil, Mechanical & Electrical Works
specifications) and respective test procedures duly approved by NPC.

When the generating sets are ready for commercial service, reliability test
shall also be conducted continuously without major failure for a period of
twenty-four (24) hours or at any programmed/scheduled operating hours
available at the plant site which the generating sets and all its associated
auxiliaries are required to operate under the normal working conditions of the
power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test procedures
for NPC's review/approval for all equipment covered by the Contract at least
forty-five {45} calendar days prior to the conduct of actual test. No tests shall
be conducted unless relevant test procedures are submitted and approved by
NPC.

The Supplier/Manufacturer shall conduct training at the Plant Site all NPC's
operators who will be assigned to operate and maintain the plant which shall
consist of not less than four (4) NPC Operators. The training program shall
be conducted by expert/s who are knowledgeable and trained by the genset
manufacturer or his authorized representative/s as specified in Clause GW-
10.2 of the General Works specifications.

FUEL OIL STORAGE AND TRANSFER SYSTEM
Scope of Work

This section provides the essential information for the Fuel Oil Storage and
Transfer System Equipment and Accessories to be supplied, installed and
tested by the Supplier. The system shall comprise of fuel oil day tank,
transfer pump, piping system and its associated accessories to complete the
system requirements of the plant.

The work shall include the supply, installation and test of all the equipment
specified below and other accessories even though not specifically mentioned
in this specification or shown on the drawing but are necessary to obtain a
complete set for the safe and reliable operation of the system as a whole.

a) Two (2) sets of Fuel Oil Day Tanks with a capacity of 1.0 m® each
complete with manhole, inlet and outlet nozzles, nozzles for vent,
overflow, drain and level gauge/switch, and structural supports;

b) Two (2) sets of Double Acting Rotary Hand Pump,50 liters per minute
capacity @ 10 m discharge head including necessary fittings and
connections; and
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c) One (1) lot Fuel Qil Piping System complete with valves, strainers, pipe
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other
required accessories to complete the piping systems for the day tanks
to and from diesel gensets including flowmeters (Engine fuel supply and
return lines) and waste water/oil drain to oil water separator including
necessary excavation, backfilling and asphalt jute application to
embedded pipes.

Fuel Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters ang shall
be shop-fabricated, all welded construction, rectangular shape and shall be
designed and constructed in accordance with the requirements of applicable
standards complete with manholes, inlet and outlet nozzles, nozzles for vent,
overflow, drain and level gauge/switches. Included in the supply of fuel oil
day tank are its structural steel supports with sufficient height as required by
the diesel engine fuel system or as recommended by the engine
manufacturer. The tank material shall be of carbon steel conforming to ASTM
A36 or approved equal with minimum shell thickness of 5 mm. Nozzles shall
be fitted with flanges, raised face conforming to ANSI B16.5. The supply shall
include all the necessary materials for fixing and installation.

The tank shall be provided with an interior and exterior coating. For internal
surfaces, three (3) coats of paint having & phenolic-base or equivalent shall
be applied. As minimum, first coat shall be applied with 80 microns DFT of
zinc rich polyamide epoxy primer. Second and final coat shall be applied with
100 microns DFT for each coat. External surfaces shall be painted with 80
microns DFT of zinc rich polyamide epoxy primer on first coal. On second
coat, 160 microns DFT of intermediate chlorinated rubber shall be applied
and 80 microns DFT chlorinated rubber topcoat as final coat. Refer to
relevant Civil Works specifications and drawings for details of concrete
foundation and supporting steel structures.

Inspection of welds shall be made by visual examination. Where visual
inspection by the NPC inspectlor indicates unsatisfactory welds, acceptance
or rejection shall be based on sectioning such areas by chipping with a
mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected
frequently during the filling operation. Filling of water shall be up to the point
above the overflow nozzle. Traces of leakages shall be determined for at
least one (1) day while the tank is filled with water.

Double Acting Rotary Hand Pump

The Supplier shall supply, deliver, install and test two (2) sets) of double
acting rotary hand (1 set to be installed per fuel day tank). The pump shall
have a capacity of not less than 50 liters per minute @ 10 m discharge head
and shall be used for the transfer of fuel oil to the fuel oil day tank from a fuel
storage drum as necessary.
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MW-5.4.2

The pump shall be heavy duty cast iron construction with brass internals fitted
with easy clean wire screen, easy dispensing through anti-static neoprene
rubber hose, with telescopic suction tube, adjusted to fit into 50 mm diameter
nozzle opening of the 210 liters drum. Necessary fitting connections including
flexible hose shall be provided. Flexible hose shall be oil resistant and made
of synthetic rubber tube reinforced spiral-plied synthetic fabric with wire helix,

Piping, Valves, Fittings and Accessories
Scope of Work

The Supplier shall supply, install and test a complete Fuel Oil Transfer and
Waste OilWater Piping System including pipe supports, fittings, necessary
accessories, all required excavation and backfill of pipe trenches, painting
and other necessary accessories as required and shown on the attached
drawings.

The F. O. Transfer piping system shall consist of piping interconnections for a
flexible hose at fuel rotary hand pump inlet, and from fuel oil day tanks to
respective diesel engines.

Waste Oil/Water shall consist of piping interconnections from drain pits in the
Generating sets’ area to the oil-water separator as shown on the relevant
works drawings.

Piping

Fuel oil piping shall be constructed from ASTM A53 Gr. B, seamless pipe,
schedule 40. All piping 65mm and larger shall be constructed with flanged
joints or butt-welded joints and fittings. Piping 50mm and below shall be
constructed with flanged joints or socket welded joints and fittings or
otherwise permitted or approved by NPC.

Fuel oil piping in the fuel oil day tanks’ area shall generally be installed above
ground. All other fuel oil piping shall be installed either above ground or
underground or as directed by NPC. Fuel piping installed underground shall
generally be applied with tape wrapping of minimum finished thickness of 1
mm and applied spirally with overlap of 50% in all parts of the pipe and fittings
or other corrosion protection method as approved by NPC. The tape
wrapping brochures shall be submitted for NPC approval prior to procurement
and application. The wrapping shall extend for 300 mm beyond the buried
portion.

Waste oillwater piping shall be constructed of Unplasticized Polyvinyl
Chloride (uPVC) pipe, schedule 80 or class 150, conforming to ASTM D-1784
or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3") @ and above shall be
joined by rubber ring or solvent cement type connection in conformance with
manufacturer's recommendation. Smaller sizes shall be of solvent cement
type connection. Flanged connections shall be used for connecting to flanged
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surfaces or to flanged-ends valve and shall be of the same material with the
connected pipe with a rating of class 150 or ANS! 150.

The waste oiliwater piping system shall generally be laid underground. All
trenches shall be provided with a cushion pad of at least 100mm sand and
sandy soil bedding materials. All pipeline excavations shall be backfilled up
to the level of the finished grade surface in layers of 150 and each layer shall
be thoroughly compacted. Backfill materials shall be compatible soil taken
from trench excavation and approved by NPC.,

All pipes that crosses roadways shall be provided with pipe sleeve made of
steel material or RCP pipe to protect the pipe from various loads imposed by
vehicles and shall extend 600mm beyond shoulder of each pavement side.
Embedded pipes in open areas shall be laid not less than 300mm from the
ground surface to the bottom of pipe.

PVC pipe installed aboveground or with associated isolation valve shall be
properly supported to avoid pipe sagging. Pipe covering made of steel or
metal shall be provided in case there is high risk of damaging the pipe during
normal operation and maintenance.

All trench excavation and backfill works shall be done in accordance with
pertinent provisions specified in the Civil Works Specifications.

Valves

All gate or globe valves to be supplied shall be of the outside screw and yoke
design or with rising stems. Valves body material shall be of cast iron for
sizes more than 50mm diameter and cast bronze or stainless stee! for 50mm
and smaller. All valves shall have flanged ends with a rating of not less than
150 Ib. The use of screwed ends may be applied to 50 mm diameter subject
to the approval of NPC. Check valves shall be of swing type.

Strainers

Strainers shall be of basket type with cast iron body and flanged ends or as
specified in the relevant specifications. Body drain and vent connections shall
be included. Drain plugs shall be threaded. Screen elements shall be of
stainless steel construction with minimum 32-mesh size or as shown on the
drawings. Magnets shall be included to trap small iron and steel particles for
use in fuel oil lines.

Pressure Gauges

Pressure gauges for fuel oil system shall be provided with dampener. Each
pressure gauge shall be provided with isolation valve. Pressure gauge shall
be of bourdon tube type with solid front case, and minimum size of dial gauge
shall be of 100mm @.
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Testing
General

Test and inspection of all materials and equipment shall be performed in
accordance with the requirements of all applicable codes and standards,
unless otherwise stated in this specification.

The Supplier shall establish test procedure in accordance with the
requirements of this specification which will be used as guide in the
performance of field test and inspection for all works furnished. The test
procedure shall be submitted to NPC for review and approval.

Upon completion of works, the Supplier shall conduct and perform test and
inspection for the system’s equipment furnished which will be in accordance
with the approved test procedure. The tests shall be performed in the
presence of NPC representative. Prior to start of tests, the Supplier shall
notify NPC of the date when such tests are to be performed.

Any defect found during the tests shall be rectified by the Supplier in the
same manner described herein.

The Supplier shall submit the following:

a) Test procedures prior to test;
b)  Mill certificate of materials used particularly for tank; and
¢) Testand inspection reports.

Tank

Inspection of welds shall be made by visual examination. Where visual
inspection by the NPC inspector indicates unsatisfactory welds, acceptance
or rejection shall be based on sectioning such areas by chipping with a
mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected
frequently during the filling operation. Filling of water shall be up to the point
above the overflow nozzle. Traces of leakages shall be determined for at
least one (1) day while the tank is filled with water.

Pump

The hand pump shall be subjected to factory tests to determine its
conformance with the design and operating characteristics and shall be
performed in accordance with the approved test procedures and applicable
codes and standards. Shop test report shall be submitted to confirm the
performance of the pump.

After installation, the hand pump shall be tested by actual operation using the
type of fuel to be handled. Pump performance shall be determined in
accordance with the approved test procedure.
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Piping

The assembled piping and valves shall be hydrostatically tested at 1.5 times
the design pressure for 2 minimum of 30 minutes. During the test, valves
shall be opened and closed. Any leakage or any defect disclosed by the tests
shall be corrected and repaired by the Supplier at his own expense to the
satisfaction of NPC.

The assembled fuel oil piping system may be tested using a compressed air
at a pressure of 1.25 times the operating pressure of the system and
maintaining it for a minimum of 10 minutes, subject to the approval of NPC.
Examination for leakage detected by soap bubble or equivalent method shall
be made of all joints and connections. The piping system shall show no
evidence of leaking.

During initial pipe filling and trial operation of the fuel oil piping system, piping
fittings and joints shall be visually inspected against leak.

There shall be no leakage whatsoever from the pipes, fittings and
connections for each section tested while the system is under test pressure
for the period of not less than thirty (30) minutes or the total time to inspect all
portions of the waterline under test, whichever is longer. During the test,
valves shall be opened and closed. Any leakage or any defect disclosed by
the tests prior to the acceptance shall be corrected and repaired by the
Supplier at his own expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supplier.

Painting

All steel piping installed outdoors and indoors shall be primed coated with 80
microns DFT zinc rich epoxy paint and 80 microns DFT of chlorinated rubber
for each intermediate and topcoat.

All steel pipes laid underground shall be applied with two (2} coats of coal tar
epoxy polyamide of 170 microns DFT each coat and finally wrapped with
6mm thickness asphalt jute.

Painting for waste cillwater uPVC piping is not required unless otherwise
directed by NPC.

Final color for Fue! Qil piping and associated valves installed above ground
shall conform to Munsell No. 7.5R 3/12.
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DOMESTIC WATER SUPPLY SYSTEM
General

This section provides the essential information for the design, supply,
installation, construction, test and commissioning of the complete Domestic
Water Supply System to provide the water requirement of the plant including
the required excavation and backfilling of pipe trenches.

The work shall include, but not limited to the following:

a) One (1) lot of Driling, Casing Installation, Well Development, Well
Disinfection;

b) One (1) set of Shallow Well Hand Pump complete with controls,
instrumentation and necessary accessories,

¢) One (1) set of Elevated Water Storage Tank complete with accessories;
and

d) One (1) lot of Piping, Valves, and Fittings including the required
excavation and backfill.

Drilling, Developing and Testing of Well
General

The Supplier shall furnish labor, materials, and equipment and perform all
operations in connection with the drilling, placing of casing, development and
disinfection of the well which shall be drilled to an appropriate size and depth.

Depth of well shall be approximately 15 m or at a water level suitable for
drinking purposes. The Supplier shall be responsible for the geological
study/ground water as to where the well will be drilled taking into
consideration the location of the Elevated Water Storage Tank shown on the
drawing.

Drilling

Drilling of the well shall be done by an appropriate method most suited to the
conditions of the well site to be drilled. When necessary, temporary casing
shall be used in sections in the hole through over burden or unstable
materials to prevent casing-in of the well.

Well Completion and Development

The Supplier shall develop the well by an appropriate method most suited for
the conditions of the well site and placing ready for installation of the jetmatic
hand pump.

The Supplier shall undertake all operations pertaining to completion and
development of the well which shall consist of installation of casing, installing
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well screen in a sand and gravel formation, developing toe water bearing,
surging and back washing.

All permanent casing materials shall be new. The well casing to be installed
shall be 50mm @ Gl steel pipe, while the pump’s suction pipe is 32mm ©
steel pipe conforming to ASTM A 53 seamless hot dip galvanized, schedule
40 pipe. Opening of the well screens shall have dimension to avoid the
sediments to pass into the well and shall be designated to prevent clogging
and shall be free from jogged edges, imegularities, etc. that will accelerate
clogging or corrosion,

After the completion of well construction, the well shall be thoroughly cleaned
of all foreign substances including tools, timbers, rope, debris of any kind,
cement, oil, grease and scum. The casing pipe shall be thoroughly sabbed
using alkalis, if necessary, to remove oil and grease.

Sterilization of the well is done by pouring a solution of 0.46 kg (1 pound) of
calcium hypochlorite in 38 liters (10 gals) of water.

Submittal

The Supplier shall submit to NPC the complete installation details prior to
start of works and the complete well-drawdown test results upon completion
of the drilling.

Pump

The scope of work shall cover the supply, delivery, installation at the well
platform and test of One (1) unit of shallow well hand pump complete with
brass foot valve, stainless steel screen with Smm @ slots, associated valves,
flanges, bolts, nuts and other accessories necessary for the safe and reliable
operation of the domestic water supply system.

The shallow well hand pump shall have a minimum discharge capacity of
0.455 m¥h (2 gpm) and capable of lifting water at a minimum depth of 7.6 m.
The hand pump shall be reciprocaling type and made of cast iron.

The pump shall be complete with necessary fittings and accessories to
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC's review
and approval.

a)} Technical data, specifications and catalogues;

b} Outline, assembly & installation drawings showing all the dimensions; and
c) Operation and maintenance manuals.
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Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage
tank. The water storage tank shall have a minimum capacity of 600 liters and
shall be of triple layer polyethylene type. The water storage tank shall be
complete with manhole, inlet and outlet nozzles with valves, overflow pipe,
strainer, drain nozzle with valve, level switch nozzle with plug (for future use),
pipe supports, access ladder and supporting steel structures.

Tank foundation and supporting stee! structures shall be in accordance with
requirements of relevant Civil Works specifications and drawings.

Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from
Unplasticized Polyvinyl Chloride (uPVC) pipe, Schedule 80 or Class 150,
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged
ends. Check valves shall be of swing type, cast bronze and with screwed
ends.

Valves of all sizes shall have a rating of not less Class 150.

Garden hose connection valves or hose bibbs shall be of bronze material,
20mm size and outlitted with male thread hose connections.

Testing

After installation of the equipment, the Supplier shall perform necessary tests
at site to determine its compliance with the requirements of the specifications.
All costs for testing shall be borne by the Supplier.

Pumps

The pump shall be subjected to site tests to determine its conformance with
the design and operating characteristics and shall be performed in
accordance with the approved test procedures and applicable codes and
standards.

Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure
to fill the tank to the maximum water level. The water shall remain in the tank
for at least twenty-four {(24) hours after which observations for leaks and other
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before
final acceptance of the work is made. Any leakage that is disclosed in the
test shall be repaired by the Supplier.

All equipment and appurtenances necessary to carry out the tests and any
repair, if required, shall be borne by the Supplier.
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MW-6.6.3

MW-6.7

MW-7.0

MW-7.1

Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be
made between valves and sections of not more than 305m (1000 ) in
accordance with the American Water Works Association (AWWA). There
shall be no leakage whatsoever from the pipes, fittings and connections for
each section tested while the system is under the test pressure for the period
of not less than thirty (30) minutes of the total time to inspect all portions of
the waterline under test, whichever is longer. During the test, valves shall be
opened and closed. Any leakage or any defect disclosed by the tests prior to
the acceptance shall be corrected and repaired by the Supplier at his own
expense to the satisfaction of NPC,

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supplier.

Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected
after testing and before being put into use. Before disinfections, the tank and
piping should be drained, fiushed, re-drained and refilled. In refilling, care
must be taken to avoid entraining or entrapping air in the tank. The Supplier
may use any of the methods of disinfections as recommended by the
American Water Works Association (AWWA) or any of the following kinds of
treatment:

a) Chlorine Gas-Water Mixture;
b} Calcium-Hypochlorite or equal; or
c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shall be at least 24 hours and shall produce not less than 10
ppm at extreme end of the lines at the end of the retention period. After
flushing, residual chlorine must be reduced to less than 1 ppm.

FIRE FIGHTING SYSTEM
Scope of Work

The Supplier shall supply the specified number of Underwriter
Laboratories/Factory Mutual Approved Portable Type Fire Extinguishers
complete and ready for operation and shall be installed at their corresponding
place of use as specified in the particular specifications and as shown on the
drawings.

a) Two (2) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or
Halotron | Type), 7.1 kg. (15.5 Ibs), wall-hung type and UL/FM approved;
and
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' MW-7.2

MwW.7.3

‘ MW.8.0

MWwW-8.1

Fire Extinguisher

Fire extinguishers shall be Underwriter Laboratories and/or Factory Mutual
approved and of rechargeable cylinder with five (5) years guarantee against
leak. Each fire extinguisher cylinder shall be complete with release valve, dial
gauge indicator, appropriate length of hose with nozzle and locking pin.

The 7.1 kg (15.5 Ibs.) capacity wall-hung type fire extinguishers shall be
complete with carrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class
ABC fires using Clean Agent {HydroChloroFluoroCarbon or Halotron | Type)
that is environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six {(6) months
from the date of delivery for a period of one (1} year and if found to be
undercharged (unless used by an NPC personnel) shall be filled and
recharged by the Supplier at no expense to NPC.

Submittal

The Supplier shall submit the technical specifications/data and
brochures/catalogs of the fire extinguishers for the approval of NPC prior to
purchase.

AIRCONDITIONING AND VENTILATION SYSTEM
General

This section provides the general technical requirements and other essential
information for the Air Conditioning and Ventilation System equipment to be
supplied, installed and tested by the Supplier.

The Air Conditioning and Ventilation Systems shall be provided in the
containerized/pre-fabricated control house which houses the generator
control and protection panels (GCPP), associated electrical equipment and
devices. The Supplier shall be responsible for determining the respective
sizesfratings of the Air Conditioning and Ventilations system in consideration
to the various electrical equipment and devices installed in the control house
and subject to review and approval of NPC.

All air-conditioning equipment and Ventilation System shall preferably have
one Brand name and shall be the standard product of a reputable A/C
manufacturer. In case other brand of A/C and Ventilation equipment are to be
used to meet with the specific requirements in the bid document, catalogues
and other supporting documents shall be submitted for NPC's review and
approval.

Power supply for the ventilation and air-conditioning equipment shall be 220V,
single phase, 60 hz.

Refrigerant to be used shall be environmental friendly.
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MW.g.2

MW.8.3

MW.-8.4

MW-8.4.1

All necessary transformers and electrical materials shall be included in the
Supplier's supply if power ratings provided are other than the one’s specified
above,

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature : 35°C

Wet Bulb Temperature : 27°C

Relative Humidity : 80% to 100%
b) Indoor Conditions {for air-conditioned areas):

Dry Bulb Temperature : 24°C £ 3°C

Relative Humidity : 50% + 5%

¢} Area to be air-conditioned shall be:

c.1 Control Room (as indicated in the Schedule of Equipment and as
shown in the Bid Drawings)

d) Area to be ventilated shall be:

d.1 Comfort Room (Containerized Control Room) - 10 air changes
per hour

Schedule of Equipment
1.  Air-Conditioning Unit

Locatlon - Quantity | Coolingload | Type
Two (2} units Window/nverter Type,
1a) Control House per plant 14,000 kJ/hr Wall Mounted
2.  Ventilation Unit
Location _Qq_;ntiw Rating | Type

2a) Control Room's One (1) unit

Toilet per plant 100 m3thr Wall Mounted Exhaust Fan

Air Conditioning System
Scope of Work

The Work called for in this specification includes the design, furnishing,
delivering, installing, testing and commissioning of window/inverter type air
conditioners to provide a fully ventilated and air conditioned rooms. The work
shall include other accessories even though not specifically mentioned in this
specification but are necessary to obtain a complete set for the safe and
reliable operation of the system as a whole.
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MW.-8.4.2

MW-8.5
MW-8.5.1

All installation works shall include provision of opening for the air conditioning
unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, including
all power and control wires, supervision, electrical outlets, fittings and
conduits for interlocking the operation of the indoor units and outdoor units
shall be included and provided by the Supplier including complete system of
automatic temperature controls.

The type and quandtity of air conditioning equipment to be supplied shall be as
specified in Clause 8.3 (Schedule of Equipment) or shown on the drawings.

All air conditioning units to be supplied and installed shali have the following
features/accessories but not limited to:

With Remote Controller and Holder

With automatic and manual swing louver control
With control switch

Cool Mode

Fan Mode

Automatic Mode

* & o 5 & @

Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the
control house is as specified in the schedule of equipment or shown on the
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall be
provided with a room thermostat and sensing element which detect changes
in room temperature and adjust it to desired cooling by automatic actuation of
the compressor. Compressor shall be provided with thermal overload device
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V
AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to
support the suspended portion of the air conditioner unit. Weather seals shall
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the
window type air conditioning units.

Ventilation Unit
Scope of Work
The Supplier shall furnish, deliver, install and test the ventilation system
equipment complete with all the necessary appurtenances for its efficient

operation. The scope of supply shall include all mounting supports and fixing
materials required to complete the installation and ready for operation.
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MW.8.5.2 Wall-Mounted Exhaust Fan
Thru-the-wall propeller fan shall be provided at the Toilet.
The exhaust fan shall be installed/mounted on the wall and shall directly
discharge exhaust air outside. It shall be of the direct-driven type and
corrosion resistant. The fan shall be provided with an automatic shutter and
shall operate on a 220 V, single phase, 60 Hz power supply.

MW-8.6 Installation and Painting
The Air Conditioning Unit/s and Wall Mounted Exhaust Fan/s shall be
installed as indicated in the drawings or as directed by NPC. After
installation, all exposed and unfinished surfaces shall be thoroughly cleaned
and washed possibly by chemical of all rust, oil and other foreign matters and
shall be repainted in accordance with the manufacturer's standard or as
approved by NPC.
Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil
and other foreign matters and shall be painted with epoxy primer and two (2)
coats of finish paint.
Painted surfaces of all equipment which are damaged during transport and
installation shall be repaired or touched-up as necessary to prevent rusting,
corrosion, etc. until the final finish painting application is made.

MW-8.7 Spare Parts
The Supplier shall supply the standard spare parts for one (1) year operation
or as recommended by the manufacturer. Any replacement spare paris
required during the warranty period shall be supplied by the Supplier at no
cost to NPC.

MW.-8.8 Acceptance Test
Before the Completion of Works, the equipment shall be tested in the
presence of NPC to determine whether the requirements of the specifications
have been met. Any defects found that are inherent in the equipment shall be
remedied at the expense of the Supplier.

MW-8.9 Submittal
The Supplier shall submit the type and mode! of the air conditioning and
ventilation units for the approval of NPC prior to purchase.
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MW-8.0 MISCELLANEOUS EQUIPMENT AND MATERIALS

MW-9.1 Scope of Work

The Supplier shall supply, deliver and install the following equipment,
materials and appurtenances which are necessary for the safe and reliable
operation of the plant. All equipment and materials to be supplied shall be
new and unused. The Supplier shall submit brochures/technical data prior to
supply for approval of NPC. The equipment and materials shall be submitted
with the Bid in a form specified in the Bid Form.

The equipmentmaterials listed below shall be allocated and delivered:

a) Four Wheel Drum Truck - 1pec.
(210 liter capacity)

b) Clock (10" diameter) - 1set

1 set

¢} Steel Cabinet locker, 80 x 45 x 140 cm
galvalum materials

d) Office Table and Chairs - 1set
(Standard size table, 3 drawers with
lock keys and 2 chairs with roller balis)

e) Earmuff, fluid filled high attenuation - GSsets

f}  Lube Oil requirement - 80 liters
(for the next lube oil change)

g) Flash Light and head light with - 1set
rechargeable AA battery, halogen bulb,
LED light

1 set

h) Automatic Rechargeable Emergency Light

i}  Electricians First Aid Kit - Jset
(Plastic case filled specifically to meet
the needs of the electricians most
common injuries — bums, eye imritations,
cuts and insect bites) consists of the ff:

Content Qty.

Adhesive bandages, plastic 1 x 3 16

Burn Ointment 1/8 oz 4]

Cold Pack, Instant 4

Eye wash Solution, Eye pads & Strips 7

Tweezers 4

Latex Gloves, Pair 1 box

PVP lodine Wipes 10

Scissors, 4" blunt 1

Sting Kill Swabs 4
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Triangular Bandage 4
First Aide Guide 1
j)  Diesel Fuel including plastic drum - 800 liters
k) Hard Hat with NPC logo, white color - bsels
I}  Plastic table and 4-chair (monoblock) - 1set

MW-10.0

MW-11.0

GUARANTEE

 The Supplier shall guarantee that he will repair, and/or replace, at his own

expense, the equipment and machineries, against defect, in design,
workmanship and materals for a period of one (1) year after the Goods have
been installed and commissioned. The Supplier guarantees that when the
equipment and/or material are placed in operation and/or use, it will perform
in the manner as set forth in the Contract.

MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid
price of each item in the Schedule of Requirements {(Bid Price Schedule).
The cost shall cover all works required and described in the pertinent
provisions of the specifications.

Measurement of Payment for the Well Drilling and Development shall be
based on per linear meter Bid Price as shown in the Schedule of
Requirements (Bid Price Schedule). Payment shall be based on the above
work as furnished, delivered, installed, tested and accepted.
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EW-1.0

EW-2.0

PART | - TECHNICAL SPECIFICATIONS
SECTION EW - ELECTRICAL WORKS

GENERAL

This section covers the technical and associated requirements for the Supply,
Delivery, Installation, Test and Commissioning of 2 x 50 kW Modular Diesel
Gensets, Associated Electrical Equipment and Balance of Plant for
Molocaboc DPP under Electrification of New Areas in Negros Occidental,

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:

1. Supply, Installation and Test of 2 x 50 kW, 480V, 3-phase, 60Hz AC
Generator and associated auxiliary electrical equipment including
grounding materials;

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

3. Supply of One (1) Spare Circuit Breaker for 50 kW D/G Set rating;

4. Supply, Installation and Test of 2 x 75 kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer;

5. Supply, Installation and Test of 15 kVA, 7.97kV/240V, 1-Phase, 60 Hz
Station Service Transformer,;
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10.

11.
12.
13.

14.
15.
16.
17.

18.

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

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

Supply, Installation and Test of Kilowatt-hour Pemand Meter and
associated Instrument Transformers and Accessories;

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

Supply, lLaying and Test of Power, Control and Instrumentation
Cables including ground conductors and other appurtenances
required for the interfacing of supplied equipment;

Supply, Installation and Test of Grounding System;

Supply, Installation and Test of Lightning Protection System;

Supply, Installation and Test of Lighting & Power System and its
Accessories;

Supply and Installation of Conduit System;

Supply and Delivery of Spare Parts;

Supply and Delivery of Switchyard Maintenance Tools:

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

equipment; and

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

in addition, the following shall be provided by the Supplier:

1.

Provision of services of highly qualified and competent engineers for
the direct supervision during the test and commissioning of all
supplied equipment.

Submission of drawings and documents i.e., Equipment
Manufacturer’s drawings, Operation and Maintenance Manuals, etc.

Conduct inspection to verify and assess the extent of the related and
incidental works needed to implement the project competently and
efficiently.
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The Supplier shall bear full responsibility that the equipment has been
designed and fabricated in accordance with all codes, standards, and
applicable governmental regulations and performs under the conditions and
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent
working conditions, of new and high-grade materials and produced with first
class workmanship. Al materials though not expressly called for in this
Specification but are necessary for the complete and proper operation of the
diesel generator shall be furnished by the Supplier at no additional cost to
NPC.

EW.3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the
latest issues of the following codes and standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification:

ANSIIEEE American National Standards Institute and/or Institute of Electrical &
Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry
Vault and Submersible Automatic Circuit Reclosers
and Fault Interrupters for AC Systems

C57.12.20 Standard for Overhead-Type Distribution
Transformer 500kVA and Smaller: High Voltage
34500V and Below; Low Voltage, 7970/13800Y V

and below
NEMA National Electrical Manufacturers Association
MG 1 Standard for Motors and Generators

WC-5 Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy
AB 1 Molded Case Circuit Breaker

ICS2 Industrial Controls and Systems: Controllers,
Contactors and Overload Relays rated 600Volts

ICS General Standards for Industrial Control and
Systems

MG-1 Motors and Generators

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

UL Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables

508A Industrial Control Equipment
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1063 Machine Tool Wire (MTW) for Stranded Conductor
Only
IEC International Electro-Technical Commission

60255 Electrical Relays

60044 Instrument Transformer

60071 Insulation Coordination

60076 Power Transformers, Paris 1-5

60060 High Voltage Test Technique

62271 High Voltage Switchgear and Control Gear

60502 Power cables with extruded insulation and their
accessories for rated voltages

60684 Common Specification for High Voltage Switchgear
and Control Gear Standards

NFPA National Fire Protection Association
272 Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables
ASTM American Society for Testing and Materials
ISO International Standards Organization

9001 Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in
Production, Installation & Servicing

PEC Philippine Electrical Code

The latest edition of each standard shall mean the latest edition available at
the date of contract signing.

In addition to the above codes and standards mentioned, the Supplier shall
comply with all National and loca!l laws, codes, regulations, statutes and
ordinances.

Equipment or materials meeting other internationally accepted standards,
which ensure an equatl or higher quality than the standards mentioned, will
also be accepted.

In the event of any apparent conflict among standards, codes or this
specification, the Supplier shall refer the conflict to NPC for written resolution
before start of fabrication. Final decision regarding the acceptance of
proposed standards is the prerogative of NPC.

Standards listed in the equipment specification are used mainly for NPC's
references. Other internationally known standards however, shall also apply,
provided such standards are equivalent in all respect to the standard
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prescribed and to the specific requirements described in the individual
equipment specification. The Supplier shall submit copies of such standards
for NPC's review and approval.

EW-4.0 GENERATOR AND AUXILIARIES

EW-4.1 AC Generator

EW-4.1.1 General
This specification covers the technical and associated requirements for the
supply of diesel generator and associated auxiliary equipment, complete in
every respect suitable for safe and satisfactory operation of the equipment.

EwW-4.1.2 Design Characteristics
The continuous load capabifity of the generator shall be the specified nominal
rating measured at the terminal. However, the generator shall be designed
for continuous operation under normal conditions for 110% of its rated
capacity without exceeding temperature rise in accordance with ANSI
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type : Rotating Field Synchronous AC
Generator

Rated Continuous Output : Refer to Technical Data Sheets

Number of Phase : Three (3)

Power Factor : 0.8 lagging (min.}

Frequency, Hz : 60

Angular Speed, rpm X 1800

Voltage, V : 480

Excitation Class : Brushless, Separately Excited,

Permanent Magnetic Generator (PMG)
or equivalent

Allowable Voltage Variations  : At rated output, frequency, voltage and
power factor, the generator can operate
satisfactorily though the terminal voltage

at +5.0% of rated value
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EW-4.2

EW-4.3

EW-4.4

EW-4.5

EW-4.6

EW-4.6.1

Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field,
self-ventilated, directly connected to the engine and shall conform to
applicable standards and additional requirements hereinafter stated. All the
generator phase leads, neutral and the terminals for the temperature monitor
shall be brought out to the terminal box mounted solidly on the generator
frame.

The generator bearings shall be designed to allow minimal stress induced in
the shaft. Generators rated 500kW and below shall have a single or double
bearing design. However, generators rated above 500kW shall adopt a
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage
due to vibration, 256% over speed, or voltages and temperature at 10%
overload.

Space Heaters

Space heaters shall be installed on the generator frame to maintain
temperature of the entire generator above the dew point while not in use.
Power supply shall be 240VAC single phase and shall be sourced from the
existing station service transformer. Automatic control for space heaters shall
be integrated in the Generator Contro! and Protection Panel (GCPP).
Unbalanced Load

The generator shall be capable of carrying an unbalanced load of 10%
continuously without abnormal overheating or causing damage to any parts of
the generator. The generator shall be capable of withstanding transient fault
conditions which give a rise to a value of I,% not exceeding 30 where:

12 is the negative phase sequence per unit current

t is the time in seconds,

Parallel Operation

The generating set's to be supplied shall be capable of parallel operation both
at regulation and base load with existing and future generator set/s of
different make/manufacturers and rating/s.

Generator Stator

Stator Frame

The stator frame shall consist of strong housing built by electrical welded
steel plates of suitable thickness which have a sufficient degree of sturdiness
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EW-4.6.2

EW-4.6.3

EW-4.7
EW-4.7.1

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 stee! 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 {o eliminate the potential difference between the slots wall and
the coil surface.

The stator coils shall be adequately clamped with external rings to prevent
any deformation or damaged in case of short circuit at the stator terminals.
The coil end clamp device and covers shall be designed so as to avoid
vibrations and minimize additional losses.

Temperature detectors shall be provided in the stator slots and at the end of
the ventilating ducts arranged to receive heat from the hottest spot of the
windings with appropriate contacts for monitoring, alarm, detection and
protection of the windings provided at the GCPP. At certain pre-set
temperature {(alarm setting), the temperature detector will trigger an alarm so
that an adjustment or action before any insulation damage occurs may be
done. The circuit breaker for the alternator will automatically trip in the event
that the temperature detectors measure the winding temperature to be above
the (shutdown setting) value.

Generator Rotor
Rotor Core
The rotor core shall be made of one solid forgoing with high mechanical

strength characteristic and designed to have a large margin between the
critical and running speeds (both normal and over speed). The rotor forging
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EW-4,7.2

EW-4.8

EW-4.8.1

EW-4.8.2

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 over speed 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 contro! by automatic voltage
regulator (AVR), the terminal and the reactive load of the generator shall be
kept stable, without hunting, within the specified limits of accuracy at the
prevailing set point and shall be self-adjusting, to any point within permissible
area of the generator capability diagram during steady state and transient
condition.

The terminal voltage of the generator shall be kept within safe limits of the
AVR during extra ordinary transient or abnormal operating conditions arising
at governor, generator and/or charging of transmission line. These particular
conditions shall be guarded by the control. Limiting or protective devices
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall
automatically build-up reaching 95% rated speed and capable of
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any
constant load between no load and full load. The regulator shall be totally
solid-state design which includes electronic voltage build-up, volts per Hz

NATIONAL POWER CORPORATION m VI-EW-8



BID DOGCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASS0CIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z12865e

regulation, three phase sensing, over-excitation protection, loss of sensing
protection, temperature compensation, shall limit voltage overshoot on startup
and shall be environmentally sealed.

EwW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic™ voitage
control with AVR unit. The equipment shall be mounted in the excitation
cubicles. Voltmeter and ammeter shall be provided for generator DC
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular
form shall operate satisfactorily within the supply voltage limits and tested
according to the required insulation levels,

All components shall be tropicalized and all printed circuit board for electronic
circuits shall be sealed with suitable resin resistant for tropical conditions.

EwW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be mounted
with selector switch for remote and local operation including indication
functions necessary for monitoring, metering, control and protection of the
diesel generating set/s. The GCPP to be supplied shall be designed with
Generator Circuit Breaker included in the panel. Generator Circuit Breaker
mounted on the D/G set container is not acceptable. The GCPP will be
installed inside the plant’s collapsible contro! 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 Contro!

The generator control & protection module (GCPM) shall be designed
to trip 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 should be included for the specified
rating of the Diesel Generator set/s subject to NPC approval.

The microprocessor based GCPM for the engine-generator shall be
designed for automatic and manual operation and indication such as
synchronization and load sharing of unit generators. All interface
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devices and other accessories necessary for the automatic and
manual control function shali be provided by the Supplier.

b. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy
class 0.3 (or better} except for the frequency meter which shall have
10.01Hz. 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; and

4, Other metering and indicating instrument as specified in
Mechanical Work Specifications.

C. Synchronizing Equipment

The panel shall be equipped with manual and automatic
synchronization of unit generators, selector switch for automatic and
manual mode, and the necessary indicators, metering, and other
required appurtenances.

When specified in the Technical Data Sheets, a manual synchronizing
equipment or controller separate from the generator controller built-in
synchronizing function shall be provided for the plant for controlling
manual closing of circuit breakers.

A synchronizing switch, if required for manual operation, shall be
provided for each circuit breaker which will automatically connect the
voltage circuits related to the breaker being closed to the
synchronizing equipment. The equipment system shall be designed in
such a way that it shall not be possible to inadvertently interconnect
the voltage circuits, even when two or more synchronizing switches
are closed at the same time. The manual synchronizing equipment
shall be mounted on the GCPP,

Allinterface devices and other accessories whether or not expressly called for
or indicated on the bid drawings but are necessary for the remote control and
synchronization function of the new diese! generating unit shall be provided
by the Supplier. All instruments, scales, relay coils contacts and other
features shall be suitable for the apparatus controlled or for the purpose
intended.

NATIONAL POWER CORPORATION m h E VI-EW-10

.



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21212965e

EW-4.9.1

EW-4.9.2

EW-4.9.3

All DC and AC power supply required for annunciation, control, monitoring
and protection of the system shall be integrated in the GCPP. The power and
voltage requirements will be determined by the manufacturer in accordance
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with
proprietary standard design of the manufacturer containing the required
functions suitable to the offered generating sets.

Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness stee!
sheet with edges formed into a rectangular pattern welded steel sheets so
that each section is rigid, self-supporting and enclosed. It shall be adequately
protected and suitable for indoor and outdoor application and all climate
condition.

The panel shali be labeled with 1SO symbols and comply with 1P 65 for
external environmental resistance and IP 44 and NEMA 12 for the resistance
of the internal sealed modules.

The panel shall be designed with dimensions not to exceed the size shown on
the Bid Drawing.

Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during
operation by means of visual and audible warning. [t shall be of modular
design, preferably microprocessor-based designed for operation on a DC
supply. It shall consist of window cabinets, mounting chassis, plug-in
assemblies, flashers, alarm relays, isolating relays, lamps, test buttons,
acknowledged and reset butions. Each alarm relay shall have an auxiliary
relay with multiple contacts for local alarm and spares. In addition, group
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must
give an alarm in case of interruption of the alarm equipment power supply. All
DC and AC power supply required for annunciation, control, monitoring and
protection of the system shall be an integral part of the GCPP.

Communication Ports

Communication ports shall be provided available in the local pane! of the
diesel generator sets and Generator Control and Protection Panel (GCPP)
exclusively intended for control, protection, synchronization, communication,
monitoring and metering. The communication to be established between
various equipment in the entire power plant {e.g. other generator sets and
power generating equipment, Power Plant Control System (PPCS), protection
and control devices, instrumentation equipment, SCADA systems, etc.) shall
be MODBUS and Ethernet-based protocol.

NATIONAL POWER CORPORATION m p p

VI-EW-11




BID DOCUMENTS SUPPLY, DEUVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASS0CIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FCR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z1296Se

EW-4.9.4

EW-4.9.5

EW-4.10

EW-4.11

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for extemal
wiring and termination and shall give clear view of the arangement 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.

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,

Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets.
Circuit breakers with a rating of 800 A and above shall be of the Air Break
Type, spring storage device powered by a 125 VDC motor, suitable for hand
operation and provided with an appropriate tripping mechanism to be actuated
by the protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type,
3-pole with 240 VAC contro! mechanism and auxiliary switch and 12/24 VDC
equipped with electronic shunt trip mechanism. The circuit breaker shall be
capable of “switching-in" the generator when synchronizing with one or more
units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to
compensate for factors such as ambient temperature, altitude, frequency, duty
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo-
plastic insulation and shall comply with the requirerents of IPCEA standard.
Minimum size shall be 2.0 mm? or larger for control circuit except annunciator
wire which shall be 1.2 mm® or larger. The minimum size of current
transformer wire shall be 3.5 mm?.

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.
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EW-4.12

EW-4.13

Ew.4.14
EW-4.14.1

EW-4.14.2

The panel shall be provided with earth wiring and connection to create an
environment that meets the requirements of electromagnetic compatibility.

Equipment Grounding

All major equipment such as generator, transformer, generator control and
protection panels, and all other metallic parts shall be equipped with at least
two (2) terminals or suitable grounding pads of adequate size to
accommodate at least two fixing screws for proper connection to the
grounding conductors or ground connections to the plant existing grounding
system as required.

Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be
supplied by the Supplier in accordance with the requirements specified in the
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier
shall submit a Manufacturer's certification indicating that the spare parts and
standard/special tools listed is not applicable to the equipment being offered.

However, NPC reserves the right to request the Supplier to provide the same
or its equivalent if it is determined as deemed necessary during the
evaluation, checking and review/approval of the final lists to be submitted by
the Supplier during the Contract Stage at no cost {o NPC.

Inspection and Testing
General

The Supplier shall carry out at his own expenses and all tests necessary to
ensure the salisfactory 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.
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EW-4.14.3

EW-4.15

The Supplier shall make all preparation for tests and provide the required test
apparatus and personnel and shall notify NPC in advance of the test
schedule.

The test methods, measurements and computation shall be in accordance
with the latest applicable requirements of ANSI and IEC standard and shall be
submitted for NPC’s approval.

Routine Test

The following Routine Test shall be conducted on the altermator at the
workshop:

a. For the generator armature, generator field, excited armature and exciter
field:

1.  Measurement of Resistance
2. Measurement of Insulation Resistance
3.  High Voltage Test
b. Phase Sequence Test and Voltage Balance Check;

c. Open Circuit Characteristics with generator line voltage recorded against
exciter field current;

d. Short Circuit Characteristics with generator current recorded against
exciter field current;

e. Voltage Regulation Test to be conducted with AVR in the circuit with
reactive loads;

Standard Routine Tests as per relevant ISO standard shall be performed.
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;
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5,

Engine-generator Control and Protection panel;

Section and detail drawings of cable terminations and
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;

C. Manufacturer's Technical Data Sheets of the AC Generator and
GCPP in accordance with EW-14.3;

d. Service Manuals and Parts Books

1.

Operating Instructions — with description and illustration of all
switchgear control and indicators and engine and generator
controls and indicators.

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.
EW-5.0 TRANSFORMERS
EW-5.1 General

This specification covers the technical and associated requirements for the
generator step-up transformer and accessories for use in electric generating
plants. Station service transformer, if to be provided, shall be Overhead-type
Distribution Transformer and shall be in accordance with the latest revision of
IEEE Std. C57.12.20.
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EW-5.2

EW-5.3
EW-5.3.1

EW-5.3.2

EW-5.3.3

EW-5.3.4

EW-5.3.5

EW-5.3.6

Technical Description

The transformer(s) covered by this specification is (are) for use in an electric
generating station. The application details are stated in the Technical Data
Sheets.

Design Requirements
Rating

Transformer rating, specified in the Technical Data Sheets shall be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual foad requirements at the service and
operating conditions specified herein.

Voltage

The transformer to be supplied shall be designed o withstand the over
voltages for the duration of voltage excursions which may be expected as a
result of full load rejection of the generator.

Frequency
Frequency for operation shall be 60 Hz.
Overload Requirement

The overload rating and operation shall be in accordance with all cyclic
loading duties as specified in IEC 60354. The overload capability of any
auxiliary equipment such as bushings, LTC's, CT's, oil expansion tanks,
leads, etc. shall not be less than the transformer overload rating. If other
considerations will limit the overload capability of the transformer, the Supplier
shall specify these limitations in his proposal.

Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses
produced by external short-circuit currents specified in IEEE Std. 57.12.00
(latest revision).

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required {o fill-in all the information for the transformer losses in
the Technical Data Sheets for the generator step-up and station service
transformer in order for the NPC to fully determine the most cost effective of
the proposed transformer(s) to be supplied considering both cost of losses
and first cost.
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Failure of the Supplier to completely fill- in all the information needed for
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio {copper
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

EW-5.3.7 Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.
EW-5.3.8 Audible Sound Level
Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
generator step-up and station service transformers shall be as below. The
average sound level of the transformer shall not exceed these values when
measured in accordance with the conditions outlined in the latest ANSIIEEE
C57.12.90 or IEC 60551 for oil-immersed transformers or ANSVIEEE
C57.12.91 or IEC 60726 for dry-type transformers.
Equivalent Two-winding, kVA Average Sound Level, dB
1-80 48
51-100 51
101-300 55
301-500 56
750 57
1000 58
1500 60
2000 61
2500 62
EW-5.3.9 Tolerances
The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.
EW-5.3.10  Electrical Insulating Oil
The Supplier shall furnish oil with quality suitable as an insulant and coolant
for transformers. The oil shall be new naphthenic based mineral oil meeting
the requirements of the latest ASTM D3487 (Specification of Mineral
Insulating Oil Used in Electrical Apparatus).
Insulating liquid must not contain more than 2PPM of Polychlorinated
Bipheny! (PCB), classified as “PCB free”.
A Certification from the Manufacturer that the insulating oil is PCB free and
laboratory analysis resulls conducted on a DENR-accredited laboratory shall
be submitted to NPC.
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EW-5.4
EW-5.4.1

EW.5.4.2

EW-5.4.3

Design and Construction Features
General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life
heat resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

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 shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated. Permanent current-carrying joint for splices shall be
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EW-5.4.4

EW-5.4.5

EW-5.4.6

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 cil. They shall 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. In the latter case, the bushing
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary fo
carry the full 65°C rise current. The bushings shall also be capable of
carrying overload currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a farger 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
fited with suitable insulating shroud. The insulating shrouds shall be
manufactured through dip molding process and shall be made from flexible
polyviny! 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 andfor 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,
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braces and other parts attached to the tank shall be welded. No rivets shall be
used. The cover shall be bolted type. The tank shall be able to withstand an
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces
and allow for bolt holes. No bolts shall pass to the inside of the case and
cover. Flanges shall have gaskets which will remain oil-tight and will not
deteriorate under severe conditions. The tank with radiator fitted shall be
tested for leaks before painting.

For station service transformer, if to be provided, the transformer tank shall be
made of steel. It shall be of sealed-type construction with a stee! cover. The
tank cover shall be provided with a reusable gasket. The tank cover shall be
grounded to the tank body using a copper strap adequately sized for the short
- circuit of the transformer. The tank shall be provided with a tank grounding
connector tocated near the base of the tank. The connector shall be eyebolt-
type, made from tinned copper alloy material. Standard support lugs shall be
provided on the tank wall for securely mounting the transformer on the pole.
The type support lug to be provided corresponding to the transformer size
shall be as shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be
permanently attached near the top of the transformer tank to allow for
balanced vertical lift. The design of the lifting lugs shall incorporate a safety
factor of 5. Lifting facilities for the core-oil assembly shall be provided.

EW-54.7 Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall
be given to their internal cleaning and painting to ensure that the radiators
arrive in a serviceable condition. All radiators shall be completely sealed with
blanking plates and neoprene seals for transport. They shall be thoroughly
dried before shipment.

EW-5.4.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

EW-5.5 Fittings and Accessories

The following transformer accessories shall be included:
HVILV Bushing
Oil Level Indicator

Qil Sampling Plug
Qil Drain Valve

PONA
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5.  Qil Temperature Indicator
6. Pressure Relief Valve
7.  Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HVILV Insulating shroud
EW-5.6 Equipment and Marking
The transformer shall be provided with a stainless steel nameplate in
accordance with the latest standard of IEC60076-1, fitted in a visible position
showing the information indicated below. The entries on the plate shall be
indelibly marked.
1. Kind of transformer
2. Number of this standard
3.  Manufacturer's name
4.  Manufacturer’s serial number
5.  Year of manufacture
6.  Number of phases
7. Rated power (in kVA or MVA)
8.  Rated frequency (in Hz)
9.  Rated voltages (in V or kV) and tapping range
10. Rated currents (in A or kA)
11.  Connection symbol
12. Connection diagram
13.  Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, ONAN, efc.)
15, Insulation voltage (withstand voltages)
16. [Insulating liquid
17. Temperature rise (in °C)
18. Total mass, kg
19. Mass of insulating oil
The minimum recommended dielectric strength of oil filling the transformer
shall also be engraved on this plate. The rating plate and any other
instructions or designations shall be in the English language.
EW.-5.7 Standard and Common Tools
The Manufacturer of transformer shall provide standard/common tools for use
in the installation of transformer.
EW-5.8 Tests

All tests shall be performed as per latest revision of ANSI €57.12.60 Factory
Test shall include, but not limited to the following:

NATIONAL POWER CORPORATION

m]

VEEW-21



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABQC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z212965e

EW-5.8.1 Routine Test

1.
2.
3.

4.
5.

Ratio, Polarity and Phase Relation Test

No Load Losses and Excitation Current at rated Voltage and
Frequency

Induced Potential Test (Low-frequency Dielectric Test)

Mechanical {Leak Test)

Impedance Voltage and Load Loss Measurement

EW-5.8.2 Design Test

GO hLN=

Winding Resistance Measurement Test

Impedance Voltage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

Mechanical (Lifting & Moving Devices, Pressure Test)

EW-5.8.3 Miscellaneous Test

1.
2.
3.

Insulation Power Factor
Insutation Resistance
Short Circuit Capability

EW-5.8.4 Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.

A 000 OO B DAY
N TN

Check level and alignment of the installed transformer:
Check tightness of connections and fastenings;

Check proper grounding;

Check oil level monitors, nameplate, vent plugs;

Check wire and cable connections;

Check cable glands and entrance; and

Check on the proper installation of transformer accessories.
Winding resistance

Insulation Resistance & Polarity Index/Dielectric Absorption Ratio
Transformer Turns Ratio

Transformer Oil Dielectric Breakdown Voltage Test
Insulation Power Factor of Dissipation Factor

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
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EW-5.10

excess in losses shall be evaluated at the following rated cost and the
resulting amount shall be deducted from the contract price.

S = 2[{Nea) (Nue~ Neo) + (L) (Lw - Lig))

Where:

) = Amount to be deducted from the Contract Price

Nt = Cost of No load losses equivalent to Php 300/Watt

Nere - Measured no-load losses expressed in Watt
L =

N . Guaranteed no-load losses as stated on the Technical Data
L6 Sheets

L = Cost of Load Losses equivalent to Php 250/Watt

Lim = Measured load losses expressed in Watt

Lig = Guaranteed load losses as stated on the Technica! 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.

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-14.3;

3. Outline drawings of transformer and accessories showing the following:

General Dimensional Drawing

Sectional Drawing

Nameplate Drawing

Marshaling box with connection diagram

apow

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 furished by the Supplier at no additional
cost to NPC.

EW-6.1 Automatic Circuit Recloser

EW-6.1.1 General
The Automatic Circuit Recloser shall have rated characteristics as specified in
the Technical Data Sheets (Part Il of the Technical Specification).
The Automatic Circuit Recloser shall be mechanically and electrically trip free.
Any applied close signal, either mechanically or electrically, shall not inhibit
the recloser from tripping on the programmed time-current curve.
A manual operating handle shall be provided including an indicator flag for
contact position indication.
Close and trip capacitors shall be used to store the necessary energy for
operating the recloser. Only the close capacitor energy shall be used for
closing while both capacitors are available for opening. Trip energy shall be
available following any electrical close.

EW-6.1.2 Interrupting Medium
The interrupting medium shall be vacuum type.

EW-6.1.3 Insulation Medium
Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as
dielectric medium. SF6 gas shall not be used.

EW-6.1.4 Housing Materials
The tank shall be manufactured from a hot-dipped galvanized steel, 316
stainless or cast aluminum. Control cubicles shall be manufactured from 316
stainless steel. All support structures and associated bolts and nuts shall be
hot dipped galvanized.

EW-6.1.5 Mounting
The Automatic Circuit Recloser shall be suitable for single and double pole/H-
frame mounting.
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EW-6.1.6

EW-6.1.7

EW-6.1.8

EW-6.1.9

All recloser tanks are to be supplied with standard pole mounting brackets
fixed to the rear of the tank. The bracket shall be designed to ensure that the
recloser live parts have statutory clearances from the pole and the earthed
metal equipment.

The brackets and tank wall are to be of adequate strength to limit distortion,
when mounted. Both the top and bottom bracket shall be suitable to carry the
total weight of the tank.

A detailed drawing of the Auto-recloser mounting arrangement shall be
submitted together with the proposal. The minimum phase-to-earth clearance
including clearance to the structure shall be indicated on the drawing.

Control Cahbinet

The control cabinet shall be designed for the service condition specified, and
fitted with substantial door securing devices.

The contro! shall be housed in a weatherproof steel cabinet (IP 65) with a pad
lockable internally hinged door and shall include a thermostatically controlled
heater.

The control cabinet shall be mounted below the tank and shall be connected
by a minimum of 20m long multi-core control cable. The multi-core cable
shall be ultra violet stabilized and adequately screened against electrostatic
and electromagnetic interference, which can cause malfunctioning of the
protection or control equipment. This cable shall connect into both the
recloser and the control cabinet by means of plug and socket arrangement.

Earthing

Earthing terminals shall be filted to equipment. An earthing strap shall be
provided between the lid and the tank.

Surge Arrester Bracket

Surge arrester bracket shall be provided for the arrester motunting which will
serve as the connection point for the arrester earth. The brackets shall have
an unpainted corrosion resistant metal connecting zone which has the
capability to conduct surge arrester current.

Marking and Nameplates

Phase identification marking shall be provided on each bushing of the Auto
recloser.
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EW.6.1.10

EW.6.1.11

EW-6.1.12

EW-6.1.13

A nameplate shall be provided using a non-ferrous materia! or stainless steel,
with the following information:

Manufacturer's Name

Serial No.

Rated Maximum Voltage

Rated Continuous Current

Rated Interrupting Current

Rated Impulse Withstand Voltage

I e

Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be
used to operate a closing mechanism. Tripping energy shall be supplied from
a spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a
standard operating stick in the event of failure in the electrical control system.

Bushing

The HV bushing shall be of high quality glazed porcelain, or cycloaliphatic
epoxy resin having a creep age length as specified in the Technical Data
Sheet.

The Supplier shall provide bird guards for insulation protection between the
load side and line side bushings.

Current Transformer

A sensing multi-ratio bushing current transformer for use with the recloser
control and protection functions shall be an integral part of the recloser.

They shall be of class and ratio adequate to ensure they do not saturate
under fault conditions up to the full rated interrupting current.

Current transformers shall be thermally rated to the recloser current rating
regardless of the ratio selected.

Auxiliary Supply

The operating power shall be supplied from an external 240 VAC. A 12vdce
battery with sufficient ampere hour shall be provided for back up control
operation in the event of loss of primary supply. The battery shall be capable
of operating the control for a minimum of 72 hours. If the primary supply has
not been restored within the allowable discharge time of the battery, the
contral shall automatically shut down. The cable for the external auxiliary
supply of approx. 20 m long shall be included in the contract.
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EW-6.1.14

Control Design Features
The design of the control shall include the following:

Relay Module

CPU Module

Power Supply Module

Communication Interface Module

Front Operating& Display Module

Ethernet /USB / Wi-Fi / Fiber Optic/ RS 485 /RS 232 Communication
Module

SOhwN -

The panel includes an LCD that shall allow customizable display for viewing
operational data of the control. The LCD shall include complete metering
information including all current, voltage and power values along with trip
values for all profites. All modules should be replaceable on site without
removing the recloser controller unit.

Local Control and Indication

The recloser shall be equipped with the following local operation features
through push-buttons operation:

Trip (with no reclosing)

Close (Single Shot)

Auto reclose ON/OFF

Local remote operation

View trip Sequences and status information

e o e

SCADA Operation and Indication

The recloser is required to be controlled and operated using a remote
compatible PC with phone modem and applicable software via DNP 3.0
communication protocol.

As a minimum requirement, the following controls and indications shall be
provided to the Remote SCADA system using the above protocol:

Control and Indication

Tripping and closing

Enable and disable automatic sequences (reclosing)

Enable and disable protection

Change protection setting

Reset fault flags and currents

Read and display metering data including a summary page

Read the operation counter

Read the event recorder and display at least 5000 events in time
sequence complete with feeder current at the time of the event

PNIOOALN
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9. Display a summary page which shows the number of fault trips since it
was last reset

10.  Examine recloser/control system malfunction alarms

11.  Read all existing recloser settings

12.  Switch status (open/close) indications

13. Trip sequences and status information i.e., Protective device and
sequence which initiated the trip, date and time, Interrupted current,
etc.

14.  Buzzer Alarm Trip, Open/Close and Trip Alarm Indications

15.  Hotline Tag should be configurable in the control panel for safety and
protection of personnel during off-line maintenance work:

EW-6.1.15 Sequence of Operation

in the event of fault on the line controlled by the recloser, the recloser shall
automatically open, and after a minimumn dead time, it shall automatically
reclose and remain closed should the fault along the line is cleared.

In case the fault persists, the recloser shall again disconnect the line being
controlied. The recloser shall be capable of not less than three automatic
reclose operations at rated short circuit current should the fault persist and
then lock out in the open position until reset by hand or remote control.

If the fault is of a transient in nature, the equipment shall remain closed, and
the operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of
instantaneous and time-delayed trips up to a minimum of four with a minimum
dead time of 0.5 seconds for the first operations.

The Automatic Circuit Recloser shall be mechanically and electrically trip free.
Any applied close signal, either mechanically or electrically, shall not inhibit
the recloser from tripping on the programmed time-current curve.

Close and trip capacitors shall be used to store the necessary energy for
operating the recloser. Only the close capacitor energy shall be used for
closing while both capacitors are available for opening. Trip energy shall be
available following any electrical close operation.

EW-6.1.16 Protection

The Automatic Circuit Recloser to be supplied shall be equipped with but not
limited with the following protections:

Directional Overcurrent and Earth Fault Protection
Instantaneous and AC Time Overcurrent Protection
Under/Over Voltage

Under/Over Frequency

Harmonics Protection

Negative Phase Sequence Protection

Auto Change Over Protection

m h ]f VI-EW-28
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EW-6.1.17

EW-6.1.18

EW-6.1.19

EW-6.1.20

All other protections specified in the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will
provide tripping of the recloser after a programmable, definite time for ground
currents below normal ground minimum trip levels. The feature shall have a
programmable operation to lockout and reclose intervals independent of the
ground settings. This feature shall be independently selectable for each
protection profile.

A sequence coordination feature shall be included to allow the control to step
through selected operation in the operating sequence without tripping.

The contro! shall include a cold load pick up feature to prevent the control
from tripping while energizing non fault system loads.

The Cold Load Pick up feature shall be able to be programmed IN or QUT of
service.

Safety Features

The control software shall have a programmabie security code to limit access
of control programming functions to authorized personne!.

Metering

The contro! shall provide instantaneous and demand metering with
programmable integration intervals for the following minimum functions:

1. Real, Reactive and Apparent Power for each phase and total

2. Power Factor for each phase and total

3. Voltage magnitude for each phase

4, Current Magnitude for each phase and neutral

5. Positive and Negative Sequence Voltages (magnitude and phase)

6. Positive, Negative and Zero Sequence Currents (magnitude and
phase)

7. Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th

Harmonics, Voltage Sags & Swells,)
Event Recorder/Histogram
Event recorder shall be provided to record and store events in a non-volatile
memory. The recorder shall include time and date of event and histogram
features displays statistical information including tagged min/max values.
Spares
The Supplier shall furnish a detailed list of required spares for two (2) years

operations (if there’s any) i.e., protection cards/boards, etc. with equivalent
cost.
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EW-6.1.21

EW-6.1.22

The list shall include relevant information on the availability and delivery of
spare parts.

Other Technical Requirements
Operating and Configuration Editor Software Program

Laptop and all software and configuration editor software program including
licenses shall be supplied and included in the cost of the equipment in the Bid
Price Schedule. A set of each type of software including licenses plus instruction
manuals shall be provided by the Supplier.

All Recloser shall be properly configured, calibrated, and set at factory prior to
delivery based on the desired initial pickup current trip setting requirement of
each site at present and/or forecasted load data to be provided by SPUG.

Test and Inspection

The Supplier shall provide a test specification covering all tests on the
Supplier's premises, successful completion, as deemed by NPC, of
Inspection and Tests on Supplier's premises shall be a prerequisite to
shipment of all materials, equipment, software or system(s). Following
successful completion of inspection and tests on his premises, the Supplier
shall obtain the approval to proceed with the delivery of the equipment,
materials, software or system(s) from NPC in accordance with the Technical
Specification for the equipment.

Test report on design and routine tests performed in accordance with
ANSIIEEE and/or IEC standard shall be submitted to NPC for evaluation and
approval.

All test certificates shall include the manufacturer’s serial number.
Type Test

The test to be performed shall be in accordance with the design test set out in
Section & of ANSIIEEE C37.60 and Section 5 of ANSVIEEE C37.63. In
addition, the electronic protection /control unit shall have been subject to the
relevant impulse, and high frequency noise immunity tests specified in [EC
60255 or equivalent standard.

The recloser complete with control/protection component (including earths) as
a composite unit shall have been tested for the rated impulse withstand level
and for immunity against the effects of EMI and RF!.

Routine Test

Routine test shall be carried out and shall be in accordance with the
production test set out in Section 7 of ANSI/IEEE C37.60.
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EW-6.1.23  Data and information to be Submitted After Award of Contract
The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:
1. Brochure/Catalogues of the Automatic Circuit Recloser:
2. Manufacturer's Technical Data Sheets of the Automatic Circuit
Recloser in accordance with EW-14.3;
3. Outline drawings of Automatic Circuit Recloser and accessories:
4. Schematic and Wiring Diagram:;
5. Description and instructions manual covering the installation,
operation and maintenance of the transformer and accessories:
The instruction manual to be provided shall include the following:
. A schematic diagram and component layout of all printed circuit
boards
J A detailed list of all component and parts including
manufacturers part numbers
. A detailed description of the circuit operation including block
diagrams
. A comprehensive trouble-shooting guide to assist in fault-finding
6. Duly signed Routine Test Results; and
7. Field Test to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.
EW-6.2 Fuse Disconnect Switch with Lightning Arrester Combination
This specification covers the supply and delivery of fuse disconnect switch
with lightning arrester combination for use in various diesel power plants.
The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated herein.
EW-6.2.1 Technical Characteristics and Requirements
The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing load current. All the metal parts of the fuse disconnect switch shall be
free from erosion and rust.
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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 stee! brackets on steel
poles cross arms.

The cutouts are intended for use with button head-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements
of ANS1 standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2.  Fuse Holder Assembly
3.  Mounting Bracket

4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal button head with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics,
high mechanical strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electical and mechanical interchangeability
requirement in accordance with ANS! standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
jacket, which shall have a high creep age distance and a high dielectric
strength.

The primary terminals shall be suitable for the connection of the type and size
of conductors specified in the Technical Data Sheets which can be either
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that
conforms with the requirements of NEMA or with appropriate bracket as a
cutout arrester combination on it.

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.
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EW-6.3

EW-6.3.1

EW-6.4

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.

Kilowatt-Hour Demand Meter

This specification covers the technical and associated requirements for the
kilowatt-hour meter including instrument transformer and accessories
required for the electric generating plants.

Technical Characteristics and Requirements

The kilowatt-hour meter shall be furnished and installed by the Supplier as
shown on the bid drawings complete with housing and associated metering
instruments transformers (current and potential transformers) of appropriate
burden and accuracy and other accessories for outdoor metering purposes, It
shall be capable to measure the power generated by the plant and feedback
power. It shall be designed to operate continuously for the normal life of the
meter in an outdoor tropical location exposed to various elements which
might affect the meter accuracy and reliability.

The Kilowatt-hour meter shall have the following features:

Pilferage proof

Tamper Proof

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and Humidity of up
to 85% non-condensing

With back light display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display (True RMS voltage, Current, Calendar, Time, etc.)

PPINE swh-

The kilowatt-hour meter and the required metering instruments shall be pole
mounted and to be supplied complete with stainless steel bracket, bolts, etc.
required for mounting onto flat-faced pole where pole drilling is permitted.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the kilowatt-hour meter including
instrument fransformers and accessories to be supplied prior to delivery at
site.

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.
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EW-6.4.1

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CB5, 1-1979 -
America National Standard for Galvanized Steel Bolts and nuts for overhead
line construction,

Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line
materials and equipment to be supplied for this project.

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The
wires in each layer shall be evenly and closely stranded around the
underlying wire(s). The tension in individual wires in a layer shall be sufficient
to hold each wire firmly in place with only enough strand separation to
prevent crowding at the time of stranding and during installation. All steel and
aluminum wires shall lie naturally in their position in the stranded conductor
and, when the core 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 shali 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 Stee!l Transmission Pole Structures”. The materials
shall meet ASTM A-570 specification (36 KSI min. steel strength} while the
galvanizing shal! be in accordance with ASTM A-123 specification.
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EW-6.5

EW-7.0

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class
55-3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.

Switchyard Maintenance Tools

The following lineman’s tools shall be provided by the Supplier for the
maintenance in the switchyard area:

I:qecr'n Description Qty. Unit
Telescopic Hot Stick with Tip Lock Features,
1 Material: Epoxy glass

Minimum Length: 35 ft.
No. of Sections: 8
Lineman's Rubber Gloves
2 | Size: 14" 2 pairs
Maximum Usage: 17,000 Volts
Lineman's Belt
Maximum Length:42"
3 | Minimum Length: 34" 1 set
D-to-D distance: 56 cm
Center Hole: 38"
Positioning Strap, Nylon
4 Maximum Length: 2.0m

1 set

Minimum Length: 1.3m 1 set
Adjustable Range: 0.7m

5 Heavy Duty Hard Hat with strap & NPC 3 s
(Passed Safety Standard) P

POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use
in switchyards,

All cables shall be designed to withstand the short-circuit condition and
voltage drop of 3% (max.).
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EW-7.1

EW-7.1.1

EW-7.1.2

EW-7.1.3

EW-7.1.4

EW-8.0

Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
variations, faults, etc. The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA $-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 tevels.

The cables and its accessories shall be manufactured to fulfill the
requirements when operating with full load or at any load factor.

Insulation
Insulation shall be of the type specified in the Technical Data Sheets.
Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or
Nylon jacket capable of providing protection against sunlight, acids, alkalis
and oils shall be furnished for all cables.

Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic
fillers to assure a smooth circular assembly. A lapped core binding tape shall
be applied over the assembly.

Application

All cables shall be suitable for installation in cable tray, conduit, trench,
underground duct in wet and dry locations, and above ground raceway in
damp and dry locations.

GROUNDING SYSTEM

This specification covers the technical and associated requirements for the
entire grounding system of the electric generating plants and/or switchyards,
required to protect persons and equipment, to reduce electromagnetic
interference (EMI) and to allow safe service and maintenance of the
installations. The grounding system includes all major and minor equipment
such as generator, transformer, generator control and protection panel,
ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the
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EW-8.1
EW.8.1.1

EwW-8.2

EW-8.2.1

plant shall be fumished 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.

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 shali 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.
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EW-8.2.2 Ground Rods
The ground rod shall be copper-covered stee! of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.
Each ground rod shall have a conical swaged point at one end and shall have
a continuous smooth copper covering of at least 0.254 mm thickness molten-
welded or copper bonded (electro-deposit) to a steel core. The copper clad
or pressed type will not be accepted

EW-8.2.3 Exothermic Welding Materials
The Supplier shall supply exothermic welding materials for cable-to-cable,
cable-to-ground rod and cable-to-steel structure grounding connections. The
Supplier should submit detailed information describing the proposed process.

EW-8.2.4 Grounding Hardware
Terminal Lugs
Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high
strength corrosion resistant copper alloy. Machine screws, nuts, and washers
used with the lugs shall be bronze.

EW-8.2.5 Steel Structure Grounding
All generating plant metal parts such as structures, equipment, cable trays,
fence, efc. 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-8.2.6 Equipment Earthing
Transformer Earthing
The transformer shall be earthed at two points diagonally opposite each
other. These connections shall be made from two different points of the
earthing grid.
Lightning Arrester
Lightning arresters shall be connected to the earthing grid with 50 mm?2tin-
annealed copper conductor.
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EW-8.2.7

EW.8.2.8

EW-8.2.9

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 accommodate at least two fixing screws
for proper connection to the earthing system.

Powerhouse / Building Earthing

Generally, each electrical device inside the control building/room must be
equipped with an earthing screw of sufficient diameter for connection to the
earthing system. The same applies to all metaliic parts such as panels, etc.
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual
sections or compartments shall each be connected to a common tinned
copper earth bar unless all panels are solidly welded together, or other
approved means are applied ensuring solid earthing connections. In such a
case, provisions for earthing must be made at one end at least.

Fence Earthing

Steel fences around the switchyard or station shall be connected to the
earthing system at appropriate connection point along the fence and at all
corners and gate posts.

Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary
to weld the grid joints and ground rod connections by exothermic process,
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EW-8.2.10

EW-8.0

EW-9.1
EW-9.2.1

EW.-9.2.2

including reasonable waste to be expected during installations. Standard
grounding connectors shall be fixed to meta! frames by means of bolted clamps.

Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the
same elevation as the ground grid and shall be bonded to the ground grid
conductors by suitable exothermic connections.

LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the
supply and installation of Lightning Protection System of the plant.

The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification.

Technical Characteristics and Requirements
Air Terminal and Support

The air termination shall respond dynamically to the appearance of lightning.
The materials of the air terminal shall be non-corroding in hostile
environment. It shall be located at the highest point of the facility to capture
the lightning strike to a preferred point, so that the discharge current can be
safely directed via the down conductor to the grounding system.

The air terminal support shall consist of a minimum of 3 meters of galvanized
iron piping mast. The conductor shall pass through the center of the mast,
with the high voltage termination contained to the upper 1m of the mast. It
shall be provided with adequate support to be determined by the Supplier to
withstand maximum locally recorded wind velocity in the area. The Supplier
shall give technical defails of the protection including mounting and
installation details for approval.

Down Conductor

The down conductor will provide a low impedance path from the air
termination to the ground system so that the lightning current can be safely
conducted to earth, without the development of excessively large voltages.

The main copper conductor shall be made of electrical grade copper, with a
minimum cross sectional equivalent to 50 mm? The main conductor shall
consist of copper strands helically bound by a copper tape conductor
designed to evenly distribute the lightning currents concentrically along the
conductor length.
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EW-10.0

EW-10.1
EW-10.1.1

In order to reduce the possibility of dangerous sparking (side-flashing), the
down conductor route(s) should be as direct as possible with no sharp bends
or stress points where the inductance, and hence impedance, is increased
under impulse conditions. The down conductor should not be subject to
bends of less than 0.5meter radius and shall be secured to the structure by
approved metallic fastening at least every 2.0 meters.

LIGHTING SYSTEM

The lighting system covered by this specification shall include all indoor and
outdoor lighting system of an electric generating plants and/or switchyard.
Lighting system includes outlets (convenience and power), switches,
associated conduits and cables, lighting fixtures (indoor, outdoor and
emergency), fittings, distribution panelboards, lighting transformers,
contactors, timers, etc.

All materials and parts which are not specifically mentioned herein but are
necessary for the proper installation, assembly and safe operation of the
lighting system shall be identified by the Supplier and furnished by the
Supplier at no cost to the NPC. Any cost involve are deemed to be included
in the price for the Lighting System.

Design Requirements

Technical Characteristics and Requirements

Contamination and Aging Factor

a. Indoor : 1.25
b. Gutdoor : 1.67
lllumination Leve! Requirement, lux
a. Control room : 400
b. Conference room : 300
¢. Loading Ramp, Staircase : 100
d. Lavatory, Kitchen : 100
e. Battery Room : 200
f. Hallway, Corridor, Foyer : 50
g. Pump house : 100
h. Warehouse : 200
i. Roads : 50
j» Switchyard area : 30
k. Guard house : 100
l. Office : 500
m. Perimeter fence : 50
n. Safety lighting : 10
0. Control building eaves : 100
p. Control Building Fagade Lighting As Recommended by
Supplier
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Administration Building
a. Engineering/ Technical Room : 500
b. Administrative Room : 500
¢. Manager's Office : 400
d. Disbursing Room : 400
e. Hallway, Corridor, Foyer : 50
f. Toilet/Utility Rooms : 100
g. Eaves : 100
h. Fagade Lighting : As Recommended by

Supplier

Normal lighting/small power outlet and emergency lighting systems shall
consist of:

a. 240 VAC, 1-phase, 60Hz, normal station lighting system, including
outlets (indoor and outdoor) and emergency lighting system (inside
control house only);

b.  Automatic Stand-alone Emergency Lamp (12 VDC), dual lamp, portable
type emergency station lighting system for warehouse, door entrances,
guardhouse. This emergency lighting system must be switched on
automatically in the event of a lighting failure.

The normal station lighting/small power and convenience outlet system, and
the automatic stand-alone lamps power shali be supplied from the
powerhouse 240 Volt AC lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting,
single-phase outlets.

The plant lighting switching shall be designed as follows:

a.  Lighting not normally required during daylight hours shall be controlled
by photocells and by separate switches from the station lighting/small
power outlet distribution board.

b.  Lighting branch circuits shall be switched locally at each room door or
close to the lighting areas.

Replacement of fixture bulbs or tubes shall be possible without disconnecting
any part of the power supply and risk of touching live parts of the installation.

EW-10.2 Lurninaires (Lighting Fixtures) and Accessories
The Supplier shall submit for approval complete photometry data and type of
lighting fixture to be installed together with the shop drawings.
All luminaires when installed shall be free of leaks, warps, dents and other
irregularities,

NATIONAL POWER CORPORATION TE VI-EW-42



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLCCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z212965e

The hangers and brackets of all kinds for safety and proper installation of
lighting fixtures shall be furnished and installed by the Supplier at his own
expense,

The housings shall be fabricated of steel sheet, corrosion resistant, good
ventilation and easy installation.

Samples and catalogues of all luminaires to be supplied shall be submitted
for NPC's review and approval prior to the order. No luminaire shall be
installed without approval of NPC.

Luminaires shall be wired with approved fixture wire, 90°C insulation. Each
fixture shall be wired to a single point with an adequate slack for proper
connection. All luminaires shall be protected from damage during installation.
Any broken luminaire, receptacles, stems and the like, shall be replaced with
new parts, at no cost to NPC.

Types of luminaires to be supplied, installed and tested are as follows:
1, Surface Mounted Type Luminaires

Light Emitting Diode (LED) tube luminaires shall be quick start,
electronic type ballast with high power factor, easily accessible when
the luminaire is mounted in position.

When used in damp and wet locations, it shall have an explosion and
corrosion proof body and sealed.

2. Compact Luminaires

Compact Light Emitting Diode (LED) Luminaires shall be rated
240V AC, 60 Hz operations. Lamp holders shall have a medium
screw base and be of porcelain or brass.

When used in damp and wet locations, it shall have an explosion and
corrosion proof body and sealed.

3. Automatic Stand-alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone
emergency lamp of the self-contained battery unit as specified herein.

When the AC main supply is interrupted, the lamps shall be
automatically switched ON with a time delay of 1 second to the
battery-powered operation. Lamps shall be switched OFF when the
batteries are discharged at the low-level voltage (below 7.5V). The
charging system of both maximum-constant voltage and constant
current shall be able to recharge the completely discharged batteries
to their full capacity within 20 hours or less. The charging system shall
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cut-off automatically and instantaneously upon reaching fully charged
state.

Batteries shall be of long life, maintenance free, sealed lead acid type.
The batteries shall have sufficient capacity to operate the lamps at full
luminous efficiency for up to 3 hours after failure of the main supply.

Rated input voltage of the automatic stand-alone emergency lamps
shall be 240 VAC, 1-phase, 60 Hz. Rated Output of the batteries shall
be 12 Volt DC.

Street/Perimeter Light

Street/Perimeter Compact LED Lamp shall be used for illuminating
roads, parking spaces, perimeter fence area and outdoor equipment
areas.

Support for street/perimeter lighting luminaries shall consist of a pole
and a bracket amm, giving a mounting height of approximately 6m and
the arm shall overhang by 1.8m. Pole and brackets shall be
fabricated from galvanized steel or aluminum. Suitably enclosed
terminals mounted 600mm above finished ground leve! shall be
provided in each pale, for connection of the luminaires and looping of
the power supply cable.

Flood Light

Light Emitting Diode (LED) Flood Light shall be forged with high
quality aluminum alloy with clear tempered glass and built-in cooling
fins.

Under normal supply, the charging system shall ensure and maintain
the batteries in a fully charged state ready to supply power and shall
be equipped with a reliable protective device to protect the batteries
against overload and short circuit.

EW-10.3 Switches and Single Phase Qutlets

EW-10.3.1 General

Switches and single phase outlets shall comply with NEMA Standard. The
ratings of switches and single phase outlets with one conductor earthed shall
be as specific herein. All switches and single phase outlets shall be flush
mounted, impact resistant and splash proof type.

EW.10.3.2 Switches

Switches for lighting fixtures shall be of the toggle quiet and fiush mounted
and fixed to the wall 1.37 m above the finished floor level. The rating of the
switches shall be 10A, 240VAC, single-phase.
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EW-10.3.3

EW-10.4
EW-10.4.1

EW-10.4.2

EW-10.5

EW-10.5.1

Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the
yellow/green part in the feeder cable. Outlets with rated voltage not
exceeding 250 Volts shall be in accordance with PEC for 2-pole three-wire
(indoor and outdoor).

Outlet Boxes and Pull Boxes
Qutlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel.
Outlet boxes shall be firmly anchored in place and where required provided
with fixture supports. The Supplier shall provide special supports for recessed
lighting fixtures, etc. Suitable expansion screws shall be used for securing
boxes to solid masonry and approved type toggles for securing to hallow
masonry units.

All wall boxes on exposed work shall be of aluminum blasted cast iron.
Pull Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the
insulation or other damage that might result from pulling resistance or for
other reasons related to improper installation. All pulling boxes shall be made
of galvanized sheet steel not less than 2mm. Where pulling boxes are used in
connection with exposed conduits, plain covers atiached to the pulling box
with a suitable number of countersunk flathead machine screws may be
used.

Lighting and Power Panelboard

The Panelboards for Lighting and Power system shall be manufactured to
NEMA standards and shall be totally enclosed, recess or surface-mounted.

Circuit Breaker

AC three phase and single phase circuit breakers shall be rated 600V, 60Hz.
BC circuit breaker, if to be provided, shall be rated 250 VDC,

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip.
The circuit breakers shall have interrupting rating of not less than
10,000 RMS Amps.

The circuit breakers shall be installed so as to permit the removal and re-
installation or replacement of an individual circuit breaker without requiring
the removal of any other circuit breaker or the disconnection of main or
branch circuit connectors.,

NATIONAL POWER CORPORATION

VI-EW45



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSICNING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QCCIDENTAL

SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z21296Se

EW-10.5.2

EW-10.5.3

EW-10.5.4

EW-10.5.5

Kilowatt-hour Meters

Kilowatt-hour demand meters shall be transformer-connected, single phase,
2-wire, 240VAC, 60 Hz and shall be of the type specified in the Technical
Data Sheets.

Grounding Electrode

Lighting and Power Panelboard shall be effectively grounded. LPP shall be
provided with one copper bonded grounding electrode connected through
cable conductor with rating equivalent te the ampacity of the panel.

Cables

Cables shall be stranded annealed copper conductor suitable for continuous
temperazture of 90°C. The minimum size of line conductor to be used shall be
3.5 mm~,

Insutation shall be suitable for wet and dry locations, fungi resistant and
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic
or cross-linked synthetic polymer unless otherwise specified by NPC.

Cable Installation

The Supplier shall furnish the following miscellaneous materials required for
proper cable installation:

Cable ties, clamps and markers.

Connectors, tapes and other splicing and terminating materials.
Fire barriers, duct and conduit sealant, sand and planks.
Pulling fubricants.

coop

The cable entries into buildings, panels and other equipment shall be sealed
off by an approved type of sealant suitable for the purpose.

Cables pulled through conduits shall be supported in an approved manner so
as to avoid damaged to the insulation. Grease or oily substance shall not be
used to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the
end portion of the cable, which has been marked or deformed by the grip,
shall be cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent
damage to cables during installation. After cables have been installed,
cables shall be tested for continuity and insulation, and shall be tagged with
respective cable number,
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EW-10.5.6 Nameplates

A unit identification nameplate shall be furnished at the top front of each
panelboard. All nameplates shall be black satin finish with white core
engraved to show white lettering. Nameplate engraving shall be in
accordance with the nameplate designations shown on the accompanying
drawings.

EW-11.0 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-11.1 Technical Requirements and Characteristics

The conduit system shall conform to the material and fabrication
requirements of the specification. All miscellaneous materials required for
proper installation shall include but are not limited to, the following:

Plug and fillers, coupling and bends:

Spacers, inserts and ties for conduits:

Conduit splicing solvent and connector material for uPVC conduit, if
uPVC conduits are used; and

Fire barriers, duct and conduit sealant:

A W=

Conduit edges shall be reamed and smoothen to avoid damage to cable
outer sheath during cable installation. The conduits shall have the following
characteristics:

1. High mechanical strength
2.  Corrosion resistant
3. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control cables including all necessary hardware and
accessories such as screws, bolts, concrete inserts, clamps, locknuts,
couplings shall be furnished by the Supplier. The required quantities of
various items of conduits and associated materials shall be furnished in
accordance with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
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approved manner. Conduit runs shall be sealed by the use of caps and discs
or plugs. The seals shall be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be check to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

Conduits running in floors and terminating at motors or other equipment
mounted on concrete bases shall be brought up to the equipment within the
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes,
fittings and equipment enclosures shall be made watertight,

Conduits installed outdoors running underground shall be buried to a
minimum of 0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the
conduit shall have stove enamelled coating to prevent erosion and assure
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard
manufactured product, of watertight construction, equipped with approved
means to provide electrical continuity of the conduit runs, zinc-coated, and so
designed as to prevent damaged to the cables. They shall permit a small
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made
of unplasticized polyviny! chloride (UPVC) smooth walled inside and outside,
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property,
hence shall not support combustion. [t shall resist corrosion, rust and scale.

EW-12.0 FACTORY ASSEMBLY AND TESTS
EW-12.1 General
The Supplier shall carry out at his own expenses all tests necessary to ensure
the satisfactory design and manufacture of all equipment is in accordance
with relevant ANSI and IEC standard.
NATIONAL POWER CORPORATION mP VIEW48
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EW-12.2

EW-12.3

EW-13.0
EW-13.1

All parts shall be properly marked for ease of assembly in the field. Test
report on design and routine tests performed in accordance with ANSI or IEC
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in
accordance with the latest applicable requirements of ANSI and IEC
standard.

Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANS| Standard or equivalent IEC Standard.
Design tests is required if the equipment is manufacturer's new design or
previous design with significant design changes. iIn this case, certified test
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance
with the latest applicable requirements of ANSI and IEC standard and shall be
submitted for NPC'’s approval.

Other Requirements

The Supplier shall submit the following Factory Test Resuilts:

Generator and Transformer

1. Duly Certified Factory Type Test Results
2. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those
type specified in the PEC, the Supplier shall submit the following:

1. Routine Test Results per IEC or equivalent UL standard
2. Manufacturer's Track Record
3. Brochure with cable ampacity rating including correction factor at 40°C.

OTHER SITE REQUIREMENTS

Job Site Cameras

This specification covers the supply, delivery and installation of job site
cameras for the use in the monitoring and documentation of construction of
diesel power plants.

The materials furnished shalt be in accordance with, but not limited to, the

latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated herein.
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EW-13.2

EW.13.3

Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery-
operated cameras. It shall be designed to monitor the construction of diesel
power plants and access areas for a routine documentation.

Job site cameras must be installed before works shall be done in the sites.
Placement/ location of cameras shall be approved by NPC.

The Supplier shall define the focusing ranges and allowable minimum
distance in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the
construction sites. For full coverage of the cameras, the job site cameras
shall be installed in an elevated area within the site while is out of reach of the
construction equipment. It shall include supports and mounting poles (if
required} for the ease of the installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have at least 100% reliability without affecting the
implementation.

The Supplier shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the installation shall follow that latest modern
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff,

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements in the
specifications. It shall have a dust proof and weather resistant protective
enclosure complying with the technical requirements.

Technical Requirements

a. Type 5 : Time-Lapse Camera
b. Quantity : As specified
in the SOR

¢. Control Display :  Thin-Film-Transistor (TFT)
Liquid Crystal Display (LCD)

d. Image Sensor Resolution : Atleast 1.3
Megapixel CMOS

e. View Angle : At least 110 degrees
Still Image Resolution : 1280 x 720

NATIONAL POWER CORPORATION ",F VI-EW-50
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g. Time Lapse Interval : Every 15 minutes/
User-programmable
h. Battery Type :  Standard AA or AAA Size
Alkaline Batteries
i. Battery Life At least 120 days of
image recording
j. Additional Batteries .
(Spare) Required
k. Enclosure : IP64 compliant
l.  Storage Memory X SDHC
m. Storage Capacity : 32GB
n. Additional Storage : Atleast Two (2)
(Spare) 32GB SDHC Storage

EW-14.0

EW-14.1

EW-14.2

When the instaliation 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.

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-fumished data and information shall be guaranteed performance
data, predicted performance, interface requirements and construction
features of all Supplier's fumished equipment. The accuracy of such
information and its compatibility with overall performance requirements
specified by NPC are the sole responsibility of the Supplier.

Data and information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-in Section E-1.0 and E-2.0 of
the Technical Data Sheets.

All information submitted would become part of contract data for successful
bidder. Any deviation from such data during the implementation stage
requires NPC's approval.

Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to
E-13.0 of the Technical Data Sheets.

Filled-out data by the Supplier shali only serve as reference by NPC for the
review and approval of brochures/drawings during implementation stage.

NATIONAL POWER CORPORATION
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EW-14.3

Data and Information to he Submitted During Implementation

The following shall be the full technical data requirement of equipment
indicated in Section E-1.0 to E-13.0 of the Technical Data Sheets and
EW-14.0 of this specification which shall be submitted by the Supplier
together with Manufacturer's brochure/drawings during the Implementation

stage.
1.0 AC GENERATOR
NPC Supplier's
Itom Description Requirements gata
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 AC
E-1.4 | Type Generator, PMG Type
with AVR
Minimum Rated Power
E-1.5 { Output at 0.8 Power 50
Factor, kW
E-1.6 | Duty Continuous
- 10% of rated
E-1.7 | Overload Capability power output
E-1.8 | Rated Voltage, V 480
E-1.9 | Frequency, Hz 60
E-1.10]| No. of Phase 3
E-1.11| Winding Pitch 2/3
E-1.12| Rated Speed, rpm 1800
Insulation Ciass for both
E-1.13 | the armature and field Class H
windings
Temperature Rise at
E-1.14] 27 dploa , Class F
E-1.15 Generator Winding Wye connection
' Connection with neutral
E-1.16 [ Number of Leads 6
E-1.17| No. of Pole By Supplier
E-1.18| No. of Bearing By Supplier
At the rated kVA,
frequency, voltage
and power factor, the
E-1.19 Allowable Voltage generator can operate
"7 | Variations satisfactorily though
the terminal voltage
may vary at + 5.0% of
rated value
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. NPC Supplier's
ftem Description Requirements Data
Winding Temperature .
l E-1.20 Detector 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
. Guaranteed Losses at
E-1.23] 100% rated kVA at 0.8 Manufacturer’s Data
PF
l Guaranteed Losses at
: E-1.24| 75% rated kVA at 0.8 Manufacturer's Data
PF
- E-1.25| Damper Winding To be provided
E-1.26 | Telephone Interference | THF is betier than 2%
_ . Equipped with RFI
E-1.27 | Radio Interference suppression
Designed to withstand a
momentary excess
E-1.28 | current of 1.5 times of Yes
rated current for not less
than 2 min.
1.2 times the rated
E-1.29| Overspeed speed for 2 min.
E-1.30 Overload Capacity and 10%, for max of 1 hr.
) Duration in every 12 hrs.
) Totally Enclosed air
E-1.31 Cooling System cooled
E-1.32] Protection Class IP 23
Sustained Short Circuit
E-1.33 Capability Yes
EXCITATION SYSTEM
Brushless, Separately
Excited, Permanent
E-1.34] Type Magnetic Generator
{PMG) or equivalent
. AUTOMATIC VOLTAGE REGULATOR (AVR)
E-1.35] Manufacturer By Supplier
E-1.36 Place of Manufacture By Supplier
E-1.37 | Model By Supplier
E-1.38| Type Digital
a. Capable for Paralle! Yes
. Operation
E-1.39] Input Requirements Manufacturer's Data
E-1.40 [ Continuous Output Manufacturer's Data
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NPC Supplier's
Item Description Requirements Data
+ 0.5% in steady state
E-1.41| Regulation, % with rapid response
fime
E-1.42| Response Time, ms Manufacturer’s Data
TEST AND EXPERIENCE REQUIREMENTS
E-1.43| Test Requirement
a. Routine Test to be Yes
Performed
b. Certified Design and
Routine Test Reports Yes
to be submitted
2.0 GENERATOR TRANSFORMER
" NPC Supplier’s
Item Description Requirements Data
E-2.1 | Manufacturer By Supplier
E-2.2 | Place of Manufacture By Supplier
E-2.3 | Transformer Mode! By Supplier
Minimum Rated
E-2.4 Capacity, kVA 75
E-2.5 | No. of Phase 3
E-2.6 | Rated Voltage
a. Primary, kV 0.48
b. Secondary, kV 13.8
Transformer
Guaranteed Losses at
E-2.7 |Rated kVA, Voltage,
Frequency and
Temperature
. No-Load Losses, .
a W attga 0S8 By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b), ,
Watls ° (a+b) By Supplier
E-2.8 | Type of Cooling ONAN
} Two-winding
E-2.9 | Type Transformer
E-2.10]| Class Outdoor
E-2.11 | Percent Overload, % 10
In accordance to IEC
: Type of  Overload X
E-2.12 Capability 60354 normal cyclic
loading
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. NPC Supplier's
ftem Description Requirements Data
E-2.13 | Temperature
a. Ambient Temperature 40°C
b. Temperature Rise 65 °C
E-2.14 | Neutral Solidly ground
E-2.15 | Winding Connections
a. H-Winding Wye with Neutral
b. X-Winding Delta
E-2.16 | Insulation Level '
Nominal Voltage Leve!
E-2.17 (V)
a. H-Winding 13.8
b. X-Winding 0.48
) Highest Voltage Level
E-2.18 (kV)
a. H-Winding 15
b. X-Winding 1.2
3 Basic Impulse Level
E-2.19 V)
a. H-Winding 95
b. X-Winding 30
E-2.20 | Winding Material 100% Copper
E-2.21| Vector Group YNd11
[ +)
E-2.22 k/:/meedance at Rated Manufacturer's Data
Average Audio Sound
Level! not more than, dB s Sceiftg:lto Eab'?rs
E-2.03 | when measure in at the EV,\::'-S 3' 8 er:lSeII}IEE-E
"7 | factory in accordance CS? 1(2 90 or
;‘;’;’r"é:fg)‘”f” applied IEC 60076-10)
} N - In accordance to
E-2.24; Short Circuit Capability ANSI C57.12-2000
E-2.25] Bushing
High Voltage & Neutral
Terminal
a. Rated Current To match VA rating
plus overload
b. Insulation Class 15
c. BlLinkV 110
d. Standard Used IEC 60137
e. Creepage length, mm 465
NATIONAL POWER CORPORATION VI-EW-55
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. NPC Suppliers
Item Description Requirements Data
f. Color Brown
E-2.26 | Cooling
a. Cooling Medium Air and Qil
b. Temperature
b.1 Temperature of
cooling air, not to 40°C
exceed
b.2 Average
temperature of 30°C
the cooling air
E-2.27 | Temperature Indicator
a. Supply of dial
type winding
temperature indicator
mounted on the Yes
transformer for top oil
and hot spot
temperature
E-2.28| Sudden Pressure Relay Required
E-2.29| Taps 13.8 KV & 2x2.5%
. As shown on the
E-2.30| Transformer Protection Single Line Diagram
E-2.31| Insulating Qil
a. Insulating Oil shall be
mineral oil in
accordance with Yes
ASTM D3487
b. Additiona! Properties
b.1 Min. Flash Point, 145
°C (ASTM D92}
b.2 Pour point, max
°C (not higher -40
than
b.3 Kinematic,
Viscosity at 40°C Max 12
b.4 Elect. Breakdown .
limit (IEC 60156) Min. 30
c¢. Polychlorinated
Biphenyls (PCB8s) Yes
free
d. Oil Test Results shall
be submitted to NPC
(PCB analysis and Yes
Electrical & Physical
Test)
E-2.32 | Weight of Oil, kg Manufacturer's Data
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. e NPC Supplier's
Item Description Requirements Data
E-2.33 | Totat Weight, kg Manufacturer's Data
E-2.34 | Dimension Manufacturer’s Data
E.2 35 | Ground Terminal Suitable for 100 mm?
) Connection copper conductor
E-2.36 | Test Requirements
a. Cerlified Design and Yes
Routine Test Reports
to be submitted
b. Routine Tests to be Yes
Performed
¢. Factory Acceptance Yes
Test (Routine) to be
witnessed by NPC
Representative
d. Required No. of NPC 3
Personnel to witness
the Factory
Acceptance Test
3.0 GENERATOR CONTROL AND PROTECTION PANEL
e 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 trip
E-3.2 | indication light, Yes
synchronizing devices,
protection relays as
shown on the bid
drawing
E-3.3 | Class (indoor, outdoor) Indcor
Generator Circuit
E-34 Breaker
a. Manufacturer By Supplier
b. Model By Supplier
¢. Continuous Current Refer to Single Line
Rating Diagram
d. Construction Molded Case Circuit
Breaker
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' NPC Supplier's
Itom Description Requirements Data
Compact with
Electronic Trip Unit
e. Type and remote control
functions
. Refer to Single Line
f. Symmetrical Current Diagram
E-3.5 | Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 2
Thickness, mm
¢. Cable Entrance Bottom
d. Dimension (L x W x . .
H), mm Refer to Bid Drawing
e. Weight, kg Manufacturer's Data
f. All materials are non-
hygroscopic to
prevent fungus Yes
growth
9. The GCPP shall be
provided w/ Yes
nameplate
h. An outline drawing
showing details of the
GCPP enclosure
including its
components as
shown on the bid Yes
drawing shall be
fumnished by the
Supplier for approval
of NPC
} Programmable  Logic
E-3.6 Controller Included
E-3.7 | Metering System
The metering device to
be provided shall Yes
consists of the following:
a. Ammeter Included
b. Voltmeter included
¢. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
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item

Description

NPC
Requirements

Supplier's
Data

g. kVAR

Included

h. Running Hour meter

Included

i. Alternator  Winding
Temperature

Included

j. Other engine
metering required as
specified in
Mechanical
Specifications

Included

E-3.8

Monitoring System

a. An Annunciator
Window with
Common Audio
Alarm & Trip
indication for:

a.1.Monitoring of
abnormal
conditions during
operation of the
system including
generator and
transformer
protective devices

Included

a.2.Detection of
alternator winding
temperature

Included

b. Data Logger and
Event Recorder

Included

¢. User Programmable
Fault Reports

Included

d. PLC Failure, Circuit
Breaker Status (On,
OFF, Trip), Engine
Start/Stop, etc.

Yes

e. Other engine

monitoring required in
M.2k of the MW-TDS
shall be included in
the GCPP

Yes

E-3.9

Synchronizing System

a. Synchronizing device
for Auto and manual
synchronization

Yes
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. NPC Supplier's
ftem Description Requirements Data
b. GCPP shall be
equipped with
protection relays to
provide signal and Yes
alarm to protect the
D/G set from damage
during fault
The  Supplier shall
provide all the required
Generator  Protection
E-3.10| devices for the all the Yes
D/G set ratings as
shown on the Single
Line diagram
E-3.11| Test Requirement
a. Routine Test to be
Performed Yes
b. Certified Routine Test
Reports to be Yes
Submitted
4.0 STATION SERVICE TRANSFORMER
. NPC Supplier's
ltem Description Requirements Data
E-4.1 | Manufacturer By Supplier
E-4.2 | Transformer Model By Supplier
Minimum Rated
E-4.3 Capacity, kVA 15
E-4.4 | No. of Phase One (1)
E-4.5 | Rated Voltage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-4.6 | Type of Cooling ONAN
Mineral Oil with its
electrical & chemical
. characteristics is
E-4.7 | Type of Ol compliant with IEC
and is Polychlorinated
Biphenyls (PCB) free
Type (specify 3-
E-4.8 | winding, 2-winding, 2-winding
auto-transformer)
E-4.9 | Temperature
a. Ambient Temperature 40°C
NATIONAL POWER CORPORATION VI-EW-60
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. NPC Supplier's
tem Description Requirements Data
b. Temperature Rise 65 °C
E-4.10| Insulation Level
Nominal Voltage Leve!
(kV)
a. H-Winding 7.97
b, X-Winding 0.24
Basic Impulse Level
(kV)
a. H-Winding 95
b. X-Winding 30
E-4.11] Polarity Additive
E-4.12| Winding Material 100% Copper
E-4.13| No. of Bushing One {1)
E-4.14]| Bushing Material Porcelain
% Impedance at Rated
E-4.16| Tap Changer No-Load
E-4.17| Tap Range 7.97kV+2x2.5%
E-4.18] Efficiency 97%
E-4.19] Weight of oil, kg Manufacturer's Data
E-4.20| Total Weight, kg Manufacturer's Data
Transformer mounting
E-4.21| brackets including bolts, Included
nuts, etc.
E-4.22| Test Requirements
a. Routine Test to be
performed Yes
b. Certified Routine Test
Reports to be Yes
submitted
5.0 POWER, CONTROL & INSTRUMENTATION CABLE
. NPC Supplier's
Item Description Requirements Data
15 KV POWER CABLE
E-5.1 | Manufacturer By Supplier
Continuous current
] carrying capacity of .
E-5.2 conductor at  90°C Manufacturer's Data
Operating Temperature
. | Conductor Cross- Refer to Single Line
E-5.3 : 2 .
Section, mm Diagram
NATIONAL POWER CORPORATION VI-EEW-61
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. NPC Suppliers
item Description Requirements Data
E-5.4 | Type of cable Single Core
E-5.5 | Conductor Material Annealed Copper
E-5.6 ﬂ;x' Outside Dlamelter, Manufacturer's Data
E-5.7 | Conductor Shape Circula\;;i?;ganded
E-5.8 | Conductor Material Annealed Copper
E-5.9 | Insulation
. Cross-linked
a. Material polyethylene (XLPE)
b. Thickness, mm >4.0
E-5.10| Outer covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer’s Data
c. Termite Protection Yes
Required
E-5.11| Shielded (yes, no) Yes
a. Type of Shielding Copper Tape Screen
Provided with Filler and
E-5.12 Binder Tape Yes
600 V POWER, INSTRUMENTATION AND CONTROL CABLE
E-5.13| Manufacturer By Supplier
E-5.14| Type
a. Power THHN/THWN-2
b. Control &
Instrumentation Royal Cord
Continuous current
carrying capacity of
E-5.15 conductor at 75'C
Operating Temperature
a. THHN/THWN-2 Refer to Single Line
Diagram
b. Royal Cord By Supptier
E-5.16| Conductor Material Annealed Copper
E-5.17| Conductor Shape Circular Stranded
Conductors
E-5.18| Type of Insulation Lead Frg%é) L-listed
Oil, Chemical and
A . Abrasion Resistant
E-5.19| Outer covering/Jacket Tough Polyamide
{Nylon)
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. NPC - Supplier's
Item Description Requirements Data
Meets ASTM, UL 83 &
1063, and PNS 35
E-5.20 Specifications and Yes
requirements of PEC
6.0 BUS CONDUCTOR AND HARDWARE
NPC Supplier's
Item Description Requirements Data
STRANDED CONDUCTOR REQUIREMENTS
E-6.1 | Manufacturer By Supplier
Aluminum Conductor
E-6.2 | Type designation Steel Reinforced
(ACSR)
E-6.3 | Code Name By Supplier
. Refer to Single Line
E-6.4 | Conductor size Diagram
E-6.5 | Voltage Rating, kV 15
E-6.6 | Ampacity, A 270
E-6.7 | Outer Layers
a. Material Aluminum
b. Stranding No. 6
¢. Calculated Cross- .
sectional Area, mm? Manufacturer's Data
d. Coefficient of s
Elongation (/°C) Manufacturer's Data
E-6.8 | Core
a. Material Aluminum Clad Steel
b. Stranding No. 1
¢. Calculated Cross- ,
sectional Area, mm? Manufacturer's Data
d. Coefficient of ,
Elongation (°C) Manufacturer's Data
Conductor Coefficient of .
E-6.9 Linear Expansion (/°C) Manufacturer's Data
CONDUCTOR HARDWARE
E-6.10] Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
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COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
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OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z1296Se
. ge NPC Supplier's
Item Description Requirements Data

E-6.11| Connectors

wedge pressure clamp
a. Type for stranded conductor
connection

wedge pressure clamp
for stranded conductor

b. Angle and T-
connectors type

—

connection
7.0 GROUNDING SYSTEM
. NPC Supplier's
Item Description Requirements Data
GROUNDING GRID DESIGN CRITERIA
E-7.1 | Fault duration, sec. 3
3 Total fault level (line to
E-7.2 ground), kA
K Ground mat  design
E-7.3 resistance 5 Ohms (max.)
E-7.4 | Grounding connection Exothermic
Permissible temperature
E-7.5|rise of cg;rid copper 300
conductor, ¥C
E-7.6 | Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
tin-annealed copper
¢. Material stranded conductor
(bare)
Burial depth of grid
E-7.7 | conductor below finished 0.6
grade, m
EQUIPMENT GROUNDING
Bonding Conductor
E-7.8 {riser)
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
tin-annealed copper
. stranded conductor
¢. Material with 1.2kV PVC
Insulation
E-7.9 | Ground Rod
a. Manufacturer By Supplier
NATIONAL FOWER CORPORATION m VI-EW-64
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SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z12965e
. NPC Supplier's
Item Description Requirements Data
b. Type Copper rod
c¢. Diameter, mm > 19 mm
d. Length/section, m >3m
8.0 LIGHTNING PROTECTION SYSTEM
NPC Supplier's
Item Description Requirements Data
LIGHTNING PROTECTION
E-8.1 | Manufacturer | By Supplier [
LIGHTNING ROD
E-8.2 | Material Copper
E-8.3 | Length, mm 2000
E-8.4 | Minimum Diameter, mm 19
DOWN CONDUCTOR
Insulated Copper
E8.5 | Type Conductor
Minimum Cross-Section
E-8.6 Area 55 mm?
E-8.7 | Overall Diameter, mm Manufacturer's Data
E-8.8 | Insulation Material PVC
E-8.9 | Weight (kg/meter) Manufacturer's Data
ACCESSORIES
Support Pipe, Down lead
Clamp, Terminal Lug,
E-8.10 Guy Wire, PVC conduit, Yes
etc.
9.0 AUTOMATIC CIRCUIT RECLOSER
" NPC Supplier's
tem Description Requirements Data
E-9.1 | Manufacturer By Supplier
E-9.2 | Place of Manufacture By Supplier
Solid Dielectric
E-9.3 | Type Vacuum Interrupter
E-S.4 | Phase 3
E-9.5 | Rated Frequency, Hz 60
E-9.6 | Nominal Rated Voltage, kV 13.8
£-97 r\?mmum Rated Voltage, By Supplier
NATIONAL POWER CORPORATION VIEW-65
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GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z1206Se
. NPC Supplier's
Item - Description Requirements Data
Rated Normal Current
E-9.8 (Min.) 800
E-9.9 | CT Ratio Multi-Ratio
Rated Symmetrical
E-9.10| Interrupting Current at 12 kA
rated Voltage
Rated Short Time Current
E-9.11 for 3 secs. 12 kA
Rated Making Current
E-9.12 (RMS) 12 kA
Rated 1 min, power
frequency withstand
E-9.13) petween phase and earth S0kv
{min.)
E-S.14/| Interrupting Medium Vacuum

Cycloaliphatic epoxy

E-9.15] Insulation Medium or equivalent

Rated Operating Sequence

E-9.16] (total number of 4
trips/counts to lock out)
E-9.17| Current Sensing By Supplier
' E-9.18( Voltage Sensing By Supplier
' Mechanicatl Life — minimum
number of close/open
E-9.19 operations — without 20000
- inspection
i HV Bushing Creepage
. E-9.20 Distance {min.) 500 mm
Spare Contro!
E-9.21| Cabinet/Panel! to be Atleast 3
l provided
o Min. length of umbilical
E-9.22| (multi-core) cable to be Atleast 20 m
provided
E-9.23| AC Supply 240 Volts
E-9.24| DC Supply
a. Voltage By Supplier
b. Make of Batteries By Supplier
Re-chargeable
_ c. Type sealed lead-acid
battery
d. Capacity By Supplier
NATIONAL POWER CORPORATION m ) ]\ VI-EW-66
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OCCIDENTAL £
SECTION VI — TECHNICAL SPECIFICATIONS VisP21212965e
. g NPC Supplier’s
Item Description Requirements Data
e. Battery Operating Time
after Loss of AC supply 72 hours
f. No. of reclose
sequences .
possible within 36 hours By Supplier
after the loss of ac supply
Manual “Open-Close”
E-9.25| Functionality with Operator
Hook Stick Required
E-9.26] Controller
Electronic type
equipped with
advance protection,
metering, control
E-9.27 | Type and communication
in an individual
module arranged
within the
compartment
Protection Features '
a. Directional Overcurrent Yes
and Earth Fault Protection
b. Instantaneous/Time Yes
Overcurrent
¢. Under and Over Voltage Yes
d. Under and Over
Frequency (pick-up setting Yes
range of 45 — 65 Hz)
e. Cold Load Pick-up Yes
Element
f. Inrush Restraint Yes
Element
g. Auto Reclosing
Element Yes
3 Monitoring/Metering
E-9.28 Functions Yes
E-9.29| Data Records
a. Sequence of Event (Up
to Yes
5000 events can be stored)
b. Fault and Disturbance Y
Records es
¢. Load Profile Yes
E-9.30| Communication Interface RS 232/RS 485

NATIONAL POWER CORPORATION "‘. VI-EVW-67
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SUPPLY,

DELIVERY, INSTALLATION,

TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

z ELECTRIFICATION OF NEW AREAS IN NEGROS
- OCCIDENTAL
- SECTION VI~ TECHN!CAL SPECIFICATIONS VisP21Z1296Se
- o NPC Supplier's
- ftem Description Requirements Data
l E-9.31| No. of trips to lock-out Upto 4
E-9.32| Rated Duty Cycle 0'0'19112838'00'
Controller Cubicle Degree
E-9.33] o protection IP 65
Fault Indicator  Type
FLA3.1 for overhead lines .
- E-9.341 0 be integrated with the To be provided
control cubicle
Buzzer Alarm Trip,
- E-9.35| Open/Close Alarm To be provided
Indications
Bird Guard for insulation
- £-9.36| protection between the load 6
side and line side, Units
E-8.37| Total Weight, kg By Supplier
- OTHER TECHNICAL REQUIREMENTS
Programming
(Configuration) and
_ Maintenance Human-
Machine Interface
l E-9.38 equipped w/ Operating and Yes
. Configuration Editor
Software Program to be
provided
PC Compatible
a. Type Notebook Computer
1. No. of Units to be 1 unit
supplied peruni
b. Hardware
. 1. Processor Ryzen 7 or Higher
' 2. Clock Frequency, Hz 3200
3. RAM Capacity, GB 32
i 4. Hard Disk Capacity,
B8 2 or Higher
, 5. Video RAM GTX 1660 Super
i or Higher
6. Optical Drive DVD £ RW
. 15" LCD Color
' 7. Display Monitor
. Built-in Stereo
l 8. Audio System Speakers
JH
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BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QCCIDENTAL

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z1296Se
. gt NPC Supplier's
Item Descrip thn Requirements Data
c. Software
Licensed Windows
10 Pro with back-up
" CDROM bundled
1. Operating System with latest version of
MS Office and
reference manuals
2. Communication Stack OSI-TCP/IP
. Provided with back-
3. Configuration Tools up copy
4. Testing, Maintenance . .
and Diagnostic Prowdfd :::lh back-
Software p copy
d. Peripheral Connectivity
1x8-pin RS232 &
1x25-pin ECP/EPP
parallel ports,
1xUSB 3.0 ports,
1. Communication keyboardé Mouse
Interface (V/O) port, VGA port,
DP interface,
phone line-in,
microphone-in ports
and DC jack for
power adapter
e. Keyboard Built-in
f. Mouse Wired Optical Mouse
100 - 240V full range
a. Power Adaptor 50 — 60Hz
Li-ion battery pack 4-
h. Battery Shrs rundown
battery life with APM
Operating and
E-9.39] Configuration Editor
Software Program
a. All system software and
configuration editor
software program To be provided
including licenses and
instruction manuals
E-9.40| Test Requirement
1. Design and Routine
Tests Yes
Reporls required

NATIONAL POWER CORPORATION
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SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OQF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

810 DOCUMENTS

SECTION V] — TECHNICAL SPECIFICATIONS VisP21Z212965e

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER

tl
|

Ll

COMBINATION
. NPC Supplier's
Item Description Requirements Data
E-10.1 | Manufacturer By Supplier
E-10.2 | Class (indoor, outdoor) Outdoor
E-10.3 | Rated voltage, kV 16
E-10.4 L\I\?mmal system voltage, 13.8
E-10.5 | Frequency, Hz 60
E-10.6 | BIL, kV 110
E-10.7 | Ampere Frame 100
E-10.8 | interrupting Capacity, kA 10
E-10.9 | Fuse Link
Universal button
a. Type head design
. Refer to Single Line
b. Current Rating, A Diagram
E-10.10{ Lightning Arrester
Metal Oxide Varistor
a. Type (MOV), gapless
b. Rated frequency, Hz 60
c. 'l:l\?mlnal system voltage, 13.8
d.Duty cycle voltage 12
(rating), kVrms
e. Maximum  Continuous
Operating Voltage
(MCOV), for the arresters 10.2
having the following duty
cycle voltage, kV rms
f. Nominal discharge 10
current, kA -
g. Creepage distance, mm 465
h. Supporting brackets,
bolts, nuts, etc. Yes
NATIONAL POWER CORPORATION VI-EW-70
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OCCIDENTAL
SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z12965¢
11.0 KILOWATT-HOUR DEMAND METER
Item | Description Requ?rifnents Su%iltiae i
240V SINGLE PHASE KILOWATT-HOUR DEMAND METER
E-11.1 | Manufacturer By Supplier
E-11.2 | Accuracy Class Ciass 0.3 or better
E-11.3 | Number of Phase 1
E-11.4 | Wire 2
E-11.5 | Voltage, V 240
E-11.6 | Current Range Class 200
E-11.7 | Frequency, Hz 60
E-11.8 | Register Type LCD
E-11.9 | TOU (Time of Use) Progézr:;;able
E-11.10 Soft Switches Available
E-11.11 LCD Display Programmable
E-11.12 Power Consumption By Supplier
The Kilowatt-hour meter to
E-11.13 be provided is certified and Yes
approved by ERC
13.8KV THREE PHASE KILOWATT-HOUR DEMAND METER
E-11.14) Manufacturer By Supplier
E-11.15 Accuracy Class Class 0.3 or better
E-11.1§ Number of Phase 3
E-11.17] Wire 4
E-11.18 Voltage, V 120 - 480
E-11.19 Current Range Class 20
E-11.20 Frequency, Hz 60
E-11.21] Register Type LCD
E-11.22 TOU (Time of Use) Prog};e;r:g;{able
E-11.23 Soft Switches Available
E-11.24 LCD Display Programmable
E-11.28 Power Consumption Manufacturer's Data
The Kilowatt-hour meter to
E-11.2§ be provided is certified and Yes
approved by ERC
NATIONAL POWER CORPORATION VI-EEW-T1
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BID DOCUMENTS SUPPLY, DEUVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION Vi - TECHNICAL SPECIFICATIONS VisP2121296Se
: NPC Supplier's
Item Description Requlrements Data
Metering Current
E-11.27 Transformer
a. Class {indoor, cutdoor) Qutdoor
b. Insulation type Full cast epoxy resin
c. Secondary rated
current for all windings, 5
A
To be based on
. protection and
d. CTratio metering
requirements
e. Accuracy class Class 0.3 or better
f. Burden Manufacturer's Data
g. BIL, kV 110
Metering Voltage
E-11.28 Transformer
a. Class (indoor, indoor) Qutdoor
b. Highest continuous
operating voltage of 15
VTs, kV
c. Esmmal voltage of VT, 13.8
d. Rated secondary
voltage, V 120
e. Insulation type Full cast epoxy resin
f. Accuracy class Class 0.3 or better
g. Burden Manufacturer’s Data
h. BIL, kV 110
12.0 SPARE PARTS
. NPC Supplier's
ltem Description Requirements Data

Generator Circuit Breaker
E-12.1 | for Generator Control &
Protection Panel

GCPF Module/ Controller 1 Set for 50kW D/G

1 Set for 50kW D/G
Set

E-12.2 with installed software Set
E-12.3 Automatic Voltage 1 Set for 50kW D/G
™ | Regulator (AVR) Set
NATIONAL POWER CORPORATION &N VI-EW-7Z
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ELECTRIFICATION OF NEW AREAS
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BALANCE OF PLANT FOR MOLOCABOC OPP UNDER

OCCIDENTAL

SECTION V1 — TECHNICAL SPECIFICATIONS

IN  NEGROS

VisP21Z212965e

ftem

Description

NPC
Requirements

Supplier’'s
Data

E-12.4

Rotating Diodes

1 Set for 50kW D/G
Set

E-12.5

E-12.6

E-12.7

E-12.8

E-12.9

E-12.10

Notes:

1. Minimum requirements but the Supplier may increase the specified
quantity if found not sufficient. Additional spares consumed and/or
required for any repairs/replacement during the warranty period shall be
provided by the Supplier at no cost to NPC.

2. The above list is prefiminary which is subject to changes to conform with
the final design and model/brand of the proposed equipment (per
manufacturer’s standard).

13.0 SWITCHYARD MAINTENANCE TOOLS

Item

Description '

NPC
Requirements

Supplier's
Data

E-13.1

Telescopic Hot Stick with
Tip Lock Features,
Material: Epoxy glass
Minimum Length: 35 ft.
No. of Sections: 8

1 Set per site

E-13.2

Lineman's Rubber
Gloves

Size: 14"

Maximum Usage: 17,000
Volts

2 Pairs per site

E-13.3

Lineman's Belt
Maximum Length:42"
Minimum Length: 34"
D-to-D distance; 56 cm
Center Hole: 38"

1 Set per site

NATIONAL POWER CORPORATION

u-—-—-!|
L T

VI-EW-73




SUPPLY. DELIVERY, INSTALLATION, TEST AND
PID DOCUMENTS COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL
SECTION VI — TECHNICAL SPECIFICATIQNS VisP21Z12965e

NPC Supplier’s

» = 1
item Description Requirements Data

Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adjustable Range: 0.7m
Heavy Duty Hard Hat
E-13.5 | with strap (Passed 3 Pcs per site
Safety Standard)

E-13.4 1 Set per site

E-13.6

E-13.7

E-13.8

E-13.9

E-13.10

Note:

1. Minimum requirements but the Supplier may increase the specified
quantity if found not sufficient. Additional spares consumed and/or
required for any repairs/replacement during the warranty period shall be
provided by the Supplier at no cost to NPC.

14.0 JOB SITE CAMERAS
. NPC Supplier's
Item Description Requirements gzta

E-14.1 | Manufacturer By Supplier
E-14.2 | Type Time-Lapse Camera
E-14.3 | Quantity As specified in the

SOR
E-14.4 | Control Display Thin-Film-Transistor

(TET)

Liquid Crystal Display

{(LCD)

E-14.5 | Image Sensor Resolution At least 1.3
Megapixe! CMOS
E-14.6 | View Angle At least 110 degrees
viewing angle
E-14.7 | Still Image Resolution 1280 x 720
E-14.8 | Time Lapse Interval Every 15 minutes/
User-programmable
NATIONAL POWER CORFORATION l [ ) VIEW-74
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SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z1296Se
) e NPC Supplier's
Item Description Requlrements %I;ta
E-14.9 | Battery Type Standard AA
or AAA Size
Alkaline Batteries
E-14.10 | Battery Life At least 120 days of
image recording
E-14.11 | Additional Battery (Spare) Required
E-14.12 | Enclosure IP64 compliant
E-14.13 | Storage Memory SDHC
E-14.14 | Storage Capacity 32GB
E-14.15 | Additional Storage At least Two (2)
(Spare} 32GB SDHC Storage
EW-15.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid
price of each item as shown in the Schedule of Requirements — Electrical
Works, Section VI of the Tender Documents. The cost of each item shall

cover all works required and described in the pertinent provisions of the
specifications.
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REPUBLIC OF THE PHILIPPINES
NATIONAL POWER CORPORATION
(Pambansang Korporasyon sa Elektrisidad)

BID DOCUMENTS

Name of Project: SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL |
GENSETS, ASSOCIATED .
EQUIPMENT AND BALANCE OF PLANT FOR.
MOLOCABOC DPP UNDER ELECTRIFICATION OF[
NEW AREAS IN NEGROS OCCIDENTAL

Project Location : BRGY. MOLOCABOC, SAGAY CITY, NEGROS
OCCIDENTAL

Specification No. : VisP21Z1296Se / SO-OP022-0D!

Contents : Volume 2 of 2

SECTION VI TECHNICAL SPECIFICATIONS
PART Il - TECHNICAL DATA SHEETS
*MW - Mechanical Works
*EW - Electrical Works

SECTION VII SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)

SECTION VI BIDDING FORMS
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*CW - Civil Works
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*EW - Electrical Works
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BID DOCUMENTS

SECTION V1 —~ TECHNICAL SPECIFICATIONS

SUppLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS |IN NEGROS

OCCIDENTAL
VisP21212965e

SECTION VI

(PART Il - TECHNICAL
DATA SHEETS)

MW — MECHNICAL
WORKS
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21212965e

PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS
TABLE OF CONTENTS
SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING

Manufacturer/Assembler/integrator (duly signed with full name)

for the Diesel Engine Model/Type being offered

M-1.0 | Diesel Generating Set and Associated Equipment Data Summary VI-TDS{MW)-2
M-2.0 Fuel Consumption Form for Diese! Generating Sets VI-TDS(MW)-3
Annex | Letter of Authorization and Guarantee Statement either from: 1} | Attachment
A Original Equipment Manufacturer (OEM) or 2) Certification of the OEM | As Annex A.1
accompanied by a Certification from OEM as a Licensee or the
Licensee Agreement 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 50 kW Prime Rated Power Diesel Generating Sets.
Annex | "Diesel Generating Set (Engine + AC Generator) Performance | Attachment
A2 Curve” @ Reference Site Conditions issued by the | As AnnexA.2
Manufacturer/Assembler/Iintegrator (duly signed with full name)
of the Diesel Generating Set Model/Type being offered
Annex | “Engine Performance Curve” @ Reference Site Conditions issued Attachment
A3 by the Diesel Engine Manufacturer or Diesel Generating Set As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

LIMITED TO:
M-3.0 |Diesel Engine VI-TDS(MW)-5
M-4.0 |Spare Parts VI-TDS{MW)-6
M-4.1 |Spare Parts per Unit of 50 kW Diesel Generating Set During the VI-TDS{MW)-6
Warranty Period
M-4.2 | Spare Parts per Total Units of 50 kW Diesel Generating Set Supplied | VI-TDS(MW)-7
and to be Delivered at Molocaboc DPP
M-5.0 | Standard/Special Tools VI-TDS{MW)-8
M-5.1 | Standard/Special Tools per Total Units of 50 kW Diesel Generating VI-TDS(MW)-8
Set Supplied and Delivered at Molocaboc DPP
M-5.2 | Miscellaneous Tools to be Supplied and Delivered at Molocaboc DPP | VI-TDS(MW)-9
NATIONAL POWER CORPORATION VI-TDS(MW)-




81D DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL
SECTION VI - TECHNICAL SPECIFICATIONS VisP2121296Se
TABLE OF CONTENTS (Contd...)
SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO:
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/integrator
or equivalent for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model of Diesel
Generating Set from any of the following internationally recognized
certifying body/organization:
a) Canadian Standard Association (CSA)}
b) Underwriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d} European Commission (CE)
e) Lloyd's Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)
M-8.0 Power Derate Curves and Details or Certificate/Statement from
Diesel Generating Set's Manufacturer/Assembler/ Integrator
that the proposed Diesel Generating 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)-13
M-11.0 | Supplier/Manufacturer/Assembler  Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

NATIONAL POWER CORPORATION

N
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BID DOCUMENTS SUPPLY, DELWERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z212965e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0, M-2.0, Annexes A1, A.2 and A.3)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms with
the technical proposal. The Bidder shall use additional sheets as necessary for any

other additional information following the format shown herein or by reproducing the
same.

2, The data required are technical features and characteristics of the Equipment to be
provided by the bidder. Bidder's proposal shall at least be equal or superior to the
requirements specified by NPC.

3. Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0
and non-submission of the required documents listed as Annexes A1. A2 and A.3
shall be ground for disqualification.

4.  All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS{MW){



BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

ELECTRIFICATION OF NEW AREAS

OCCIDENTAL

SECTICN VI = TECHNICAL SPECIFICATIONS

IN  NEGROS
VisP2121286Se

M-1.0 DIESEL GENERATING SET (DG SET) AND ASSOCIATED

EQUIPMENT DATA SUMMARY
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER'S DATA
M-1.1 | DG Set (Diesel Engine + AC Generator) - Designed, manufactured and
Prime Duty * tested in compliance with the
latest version of the
standards®  listed  below,
mounted on heavy duty stee!
base frame with anti-vibration
pads contained in a sound
attenuated & weatherproof
enclosure
M-1.1.1 MgnufacturerfAssemblerflntegrator of DG Set By Supplier
being offered
M-1.1.2 [ Brand Name of DG 8Set being offered By Supplier
M-1.1.3 | Model of DG Set being offered By Supplier
M1.14 | DG Set Manufacturer/Assemblet/Integrator .
) 5 {minimum)
Experience, Year
M-1.15 | DG Set Guaranteed Prime Rated Power at . s
Reference Site Conditions™ & 0.8 Power 50 {minimum)
Factor, kW
M-1.1.6 | DG set Guaranteed Fuel Rate at Required
D/G Prime Power Output and at Refarence
Site Conditions 0.34 (max)
100 % Rated Load, likW-hr
M-1.1.7 | Voltage, V 480 {+ 5%)
M-1.1.8 [ Power factor 0.80 {min.)
M-1.1.9 | Frequency, Hz. 60
M-1.1.10 | No. of Phases , @ 3
M-1.1.11 [ Rated Speed, RPM 1800
M-1.1.12 | Governor Electronic
M-1.1.13 | Arrangement & Number of Cylinders In- line & Mutti-cylinder
M-1.1.14 | Maximum Sound Pressure Level @ 1-meter 85
distance, dBA
M-1.1.15 | Maximurn Permissible NOx, mg/Nm3 2000 as NO;
M-1.1.16 | Maximum Permissible SOx, mg/Nm? 700 as S0,
M-1.1.17 | Maximum Permissible CO, mg/Nm? 500 as CO
M-1.1.18 | Parficulates, mg/Nm? 200
M-1.1.19 | Faclory Acceptance test Yes
NOTES: 1. *IEC 60034, IEC 60085, IEC60529, 1SO 9001, 1SO 8528 and ISO 3046
2. Guaranteed Fuel Consumption which Is more than the specified maximurmn 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 belng

offered.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS(MW)-2




BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

ELECTRIFICATION OF NEW AREAS

OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS

IN  NEGROS

VisP21Z12865¢

M-1.0 DIESEL GENERATING SET (DG SET) AND ASSOCIATED

EQUIPMENT DATA SUMMARY (Cont’d...)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-1.1.20 | “Diesel Generating Set {Engine # AC
Generator) Performance Curve” @
Reference Site Conditions  issued bythe (To be Submitted as
Manufacturer/Assembler/integrator  (duly Annex A2)
signed with full name} of the Diesel
Generating Set Model/Type being offered
M-1.2 | Diese! Engine
M-1.2.1 | Manufacturer By Supplier
M-1.2.2 | Manufacturer's Experience, years 10
M-1.2.3 | Place of Manufacture By Supplier
M-1.2.4 | Brand Name of Diese! Engine being offered By Supplier
M-1.2.5 | Model/Type By Supplier
M-1.26 | Engine Prime Brake Power Output at .
Reference Site Conditions, kWm or BHP By Supplier
M-1.2.7 | “Engine Performance Curve” @ Reference
Site Conditions issued by the Diesel Engine
Manufacturer or Diesel Generating Set | (To be Submitted as
ManufacturerfAssembler/integrator  (duly Annex A.3)
signed with full name) for the Diesel Engine
Model/Type being offered

M-2.0 - FUEL CONSUMPTION FOR DIESEL GENERATING SET

A B** c p* E
DG Set Guaranteed DG Set Guarante_ed No. of 1-Year Cost of
. Fuel Rate at Required :
Prime Rated Power at . Cost of | operating Fuel
< Prime Rated Power and .
Reference Site ; Fuel hours per | Consumption,
Conditions at Reference Site year (AxBxCxD)
Conditions
{Minimum kW) {liters/kilowatt-hour) (PhPiitr) (hrs) (PhP)
50 40.40 3,427
NoTES: * For evaluation Purposes: The estimated number of operating hours per year

Is based on 16 hrs/day operation, 25 days PMS, 10% Outages and assumed

70% Utilization Factor.

*%

Write the Guaranteed Fuel Rate In three decimal places, ie. 0.270 LUkW-hr.

If Fuel Rate is indicated in more than three decimal places, only the first three
decimal numbers will be considered regardless of any number written in the

fourth decimal number.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

M

VI-TDS(MW)-3




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z12965e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO:

(Sections M-3.0 to M-5.1)

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 {ltems M-4.1 to M-5.1) are preliminary and subject to
changes to conform with the final design and model/brand of the proposed equipment
{per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective items in the said lists (Items M-4.1 to
M-5.1) if found not applicable to the brand/model of the proposed equipment.
However, NPC reserves the right to request the Supplier to provide the same or its
equivalent if it is determined as “deemed necessary or standard tool/inherent part or
optional item™ during the evaluation, checking and review/approval of the final lists to
be submitted by the Supplier during the Contract Stage at no cost to NPC.,

4. Non submission of the above documents shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m“’ VI-TOS{MW)-4



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABQOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z21296Se
M-3.0 DIESEL ENGINE
NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
M-3.1 | DIESEL ENGINE
M-3.1.1 | 1. Manufacturer By Supplier
2. Manufacturer's Experience, Year 10
M-3.1.2 | Place of Manufacture By Supplier
M-3.1.3 | Model/Type By Supplier
M-3.1.4 | Engine Prime Rated Brake Power at By Supplier
Reference Site Conditions, KWm or
BHP
M-3.1.5 | Number of Cylinders By Supplier
M-3.1.6 | Bore and Stroke, mm By Supplier
M-3.1.7 | Piston Displacement, L By Supplier
M-3.1.8 | Piston Speed, m/s By Supplier
M-3.1.9 | Engine Mean Effective Pressure, By Supplier
kg/cm?
M-3.1.10 | Compression Ratio By Supplier
M-3.1.11 | Overall Dimension of Complete Unit, By Supplier
LxWxH, m
M-3.1.12 | Maximum Weight of Diesel Engine By Supplier
Generator Set on Skid, kg
M-3.1.13 | Heat Dissipation including By Supplier
{Generating set), kJ/hr
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

mh VI-TDS(MW)-5




BID DOCUMENTS

SECTION Vi -~ TECHNICAL SPECIFICATIONS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OQF NEW AREAS IN NEGROS
OCCIDENTAL

VisP2171296Se

M-4.0 SPARE PARTS
M-4.1 SPARE PARTS PER UNIT OF 50 KW DIESEL GENERATING
SET DURING THE WARRANTY PERIOD (Minimum Requirements
as Specified in the Technical Specifications and Manufacturer's Standard and
Recommended Spare Parts) *
MINIMUM SUPPLIERS
ITEM DESCRIPTION PART NO. QUANTITY** DATA
M-4.1a | Air Filter Element 6 pcsisize
M4.1b | Lube Qil Filter Element 30 pesisize
M4.1c | Fuel Filter Element 15 pcs/size
M-4.1d | Water Filter Element 6 pesisize
M-4.1e | Fan Belt 3 pesfsize
M4.1f | Alternator Belt 3 pesisize
M-4.15 | Coolant 4 gallons
Expected spares to be
M-4.1h | consumed during the 1 lot
performance test
Other spare parts
M4.1i | recommended by 1 lot
Manufacturer
M-4.1i.1
M-4.1i.2
M4.1i.3
M-4.1i4
M-4.1i.5
M-4.11.6
M4.11.7
M-4.11.8
M-4.11.9
M-4.1i.10
NOTES:
*

k*

The list Is preliminary which is subject to changes to conform with the final
design and model/brand of the proposed equipment {(per manufacturer’s
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

Quantities may be Increased depending on manufacturer's required

replacement intervals,

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

M

VI-TDS(MW)-6




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z12965e

M-4.2 SPARE PARTS PER TOTAL UNIT OF 50 KW DIESEL
GENERATING SET SUPPLIED AND DELIVERED AT

MOLOCABOC DPP *

ITEM | DESCRIPTION PART NO. QUANTIY SUPPLIERS
M-4.2a | Fuel Injector Assembly 2 pcs
M-4.2b | Top Overhauling Kit 1 set
M4.2c | Actuator 1 set
Jacket Water Pump
M-4.2d Repair Kit 1 set
M-4.2¢ l'#tbe Cil Pump Repair 1 set
Fan Adaptor &
M-4.2f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.2g Gasket 12 pes
M-4.2h | Thermostat 1 set
M-4.2i Lub Qil Pump Switch 1 set
) Hot Water Temp.
M-4.2j Switch 1 set
M-4.2K lui.:rbocharger Repair 1 set
Exhaust Manifold
M-4.21 Bellow 1 set
M42m | Magnetic Pick-up 1pc
Other spare parts
M-4.2n | recommended by 1 Lot
Manufacturer
M-4.2n.1
M4.2n2
M-4.2n.3
M-4.2n.4
M-4.2n.5
NOTES:

* The list Is preliminary which Is subject to changes to conform with the final
design and model/brand of the proposed equipment (per manufacturer's
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

** Quantities may be increased depending on manufacturer's required
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS{MW)T



BID DO

CUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z12965e
M-5.0 STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS
M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 50 kW
DIESEL GENERATING SETS SUPPLIED AND DELIVERED AT
MOLOCABOC DPP (Minimum Requirements as Specified in the Technical
Specifications & Manufacturer’s Standard/Recommended Tools)*
NPC SUPPLIERS
ITEM DESCRIPTION REQUIREMENT DATA
M-5.1a | Portable computer {Minimum of Intel I7
Processor, 16GB RAM, 500GB HDD,
2Ghz, 12"13.3" screen size & with the
latest pre-installed windows operating
system compatible with manufacturer'sfor
Supplier's software) needed in
prograrnming the genset control setting
(complete with licensed CD-ROM drive 1 set
dongles of genset contro! system) and
electronic/digital governing system
including other digital components that
require exclusive programs from the
Manufacturer and/or Supplier with free
update throughout the operating life of the
genset
M-5.1b | Puller, Cylinder Liner 1 set
M-5.1¢ | Puller, Generator Bearing 1 set
M-5.1d | Puller, Injector Sleeve 1 set
M-5.1e | Extractor, Valve Seat 1 set
M-5.1f | Extractor, Piston Ring 1 set
M-5.1g [ Extractor, Valve Guide 1 set
M-5.1h [ Extractor, Valve Spring 1 set
M-5.1i | Expander, Injector Sleeve 1 set
M-5.1j [ Reamer, Injector Sleeve 1 set
M-5.1k | Calibrator, Injector (Range 0-600 bars) 1 set
M-5.11 | Feeler Gauge 1 set
M-5.1m | Special tools for overhauling and re- 1 set
assembly of turbocharger
M-5.1n | Cleaning nozzle for cleaning of 1 set
turbocharger
M-5.10 | Special tools for maintenance and 1
cleaning of radiators and fans set
M-5.1p | Other tools recommended by the 1 lot
Manufacturer °
NOTES: * Minimum requirements but the Supplier shall provide/include in the list all the
necessary/standard fools 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 Il-TDS (MW)-4.
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m; VI-TDS{MW)-8



BID DOCUMENTS SUPPLY, DBELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
QOCCIDENTAL

SECTION VI - TECHNICAL SPECIFICATIONS VisP2171286Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
DELIVERED AT MOLOCABOC DPP’

NPC SUPPLIERS

ITEM DESCRIPTION REQUIREMENT DATA

M-5.1 Hoist, hand chain, 2 tons capacity, 3

. 1 unit
meters lift
M-5.2 Wrench, combination, 13 pcs/set 1 set
M-5.3 Wrench, open, 8 pcs/set 1 set
M-5.4 Wrench box, 7 pecs/set 1 set
M-5.5 Wrench, socket, 17 pes/set 1 set
M-5.6 Wrench, adjustable, chrome vanadium
steel, drop forged, fine polished, heavy 1 set
duty, sizes: 8, 10 & 12"
M-5.7 Wrench, pipe, forge steel, heavy duty, 1 set
sizes: 12 & 14"
M-5.8 Wrench, torque, 0-500 Nm 1 pe.
M-5.9 Plier, combination, sizes: 6, 7 & 8" 1 set
M-5.10 Plier, long nose, sizes: 6 & 8" 1 set
M-5.11 Screw driver, 6 pcs/set 1 set
M-5.12 Vise, size 6" swivel type, pre drilled holes 106
for mounting pe.
M-5.13 Caliper, digimatic, measuring range: 0- 1pc
150mm, accuracy: +/- 0.02mm '
M-5.15 Micrometer, outside deviation within: +/- 1pe

0.01 mm, heavy duty

M-5.16 Drill, Electric, 13mm hammer drill, 220 V,
60 Hz, 710 W, 3.2a, reversible, with 1pc.
hammer, lock-on button and kit box

M-5.17 Bit, drill, 70 pcs/set, includes 3 position
ratcheting hand drive, brad point bits-

wood, twist drill bits - 1 set
metal/wood/plastic/masonry
M-5.18 Grinder, angle, heavy duty, 220 V, 60 Hz,
750 W, 1200 rpm, single phase, variable 1 set
speed
M-5.19 Tester, Multi, Digita! 1 pc.
M-5.20 Meter, Clamp, Digital 1 pc.
M-5.21 Tester, Megger (0-1000) 1 pc.
M-5.22 Allen Wrench 1 set
M-5.23 Hammer - ball & claw (2 pcs each type) 1 set

NOTES: * Minimum requirements but the Supplier shalf providefinclude in the list all the
necessary/standard tools required in the performance of normal maintenance
and overhaul. The above list is preliminary which is subject to changes to
conform with the final design and model/brand of the proposed equipment {per
manufacturer’s standard). Refer also to NOTE #3 of page Ill-TDS (MW)-4,

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TOS(MW)-9
I



BID DOCUMENTS SUPPLY, DEUWVERY, INSTALLATION, TEST AND

SECTION vI

COMMISSIONING OF 2 x 50 KW MODULAR DHESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

= TECHNICAL SPECIFICATIONS VisP21Z212965¢

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
DELIVERED EACH AT MOLOCABOC (Cont'd...)

NPC SUPPLIERS
ITEM PESCRIPTION REQUIREMENT |  DATA
M-5.24 Filter Wrench 1 pc.
M-5.25 Tongue & Grove Pliers (10") 1 pc.
M-5.26 Precision Screwdrivers (long type) 1 set
M-5.27 Grease gun 1 pc.
M-5.28 Locker Cabinet with 6 compartment with 1 set
lock keys and ball rollers
M-5.28 Tool box, heavy duty, 535mm x 250mm
X 238 mm (or as required to contain all 1 set
the standard/special and miscellaneous
Tools)
M-5.30 Other tools recommended by the 1 lot
Manufacturer
M-5.30.1
M-5. 30.2
M-5. 30.3
M-5. 30.4
M-5. 30.5
NOTES: * Minimum requirements but the Supplier shall providefinclude in the list all the
necessary/standard tools required in the performance of normal maintenance
and overhaul. The above list is preliminary which is subject to changes to
conform with the final design and model/brand of the proposed equipment (per
manufacturer’s standard). Refer also to NOTE #3 of page Il-TDS (MW)-4.
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS{MW}10




8Ih DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z12965e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0 to M-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
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 Package.

M-7.0 Standard Certification of the proposed offered model Diesel
Generating set from any of the following internationally recognized
certifying body/organization:

a) Canadian Standard Association (CSA)

b) Underwriter's Laboratories (UL)

¢} Japanese Industrial Standards (JIS)

d) European Commission (CE)

e) Lioyd's Register (LR)

f}  Germanischer Lloyd (GL)

g} Niippon Kaiji Kyokai (NKK)

h) American Bureau of Shipping (ABS)

NATIONAL POWER CORPORATION m VI-TDS{MW}11



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSQCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN WNEGROS
QCCIDENTAL

SECTION Vi ~ TECHNICAL SPECIFICATIONS VisP21212965¢e

Cont'd.....

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO: (CONT'D.....)

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 Generating Set have no deration at Reference
Site Conditions.

M-2.0 Manufacturer/Assembler/Iintegrator’'s General Data, Catalogue
and Brochures of modelitype of equipment offered and
published as standard products for the Diesel Generating Set
which contain the following information:

a} Manufacturer/Assembler

b) Model/Type

¢) Prime Rated Power

d) Voltage

e) Power Factor

f}  Frequency

g) Rated Speed

h) Arrangement & Number of Cylinders

M-10.0 [ Technical Data for Engine and Auxiliaries See Attached
Forms on page
VI-TDS(MW)-11

M-11.0 | Supplier/Manufacturer/Assembler  Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-12



BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIFMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION Vi— TECHNICAL SPECIFICATIONS VisP21212965e
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 &
Reference Site Conditions
Generating Set Package
75 % Rated Load, li’kW-hr By Supplier
50 % Rated Load, lifkW-hr By Supplier
25 % Rated Load, litkW-hr By Supplier
M-10.1.2 | Number of Strokes 4
M-10.1.3 [ Rotating Direction (Viewed from Flywheel Side) By Supplier
M-10.1.4 | Required Time from Starting Signal to By Supplier
Rated Speed, min.
M-10.1.5 | Maximum Time from “Cold Condition” to By Supplier
Rated Speed w/ Load and w/o AC power
available for motor-driven auxiliaries, min.
M-10.1.6 | Heaviest part of D/G set for maintenance, By Supplier
kg
M-10.1.7 | Idling Speed Recommended, RPM By Supplier
M-10.1.8 [ Duration of Idling (max.), min. By Supplier
M-10.1.9 | Minimumn Load @ Normal Speed, kW By Supplier
M-10.1.10 | Maximum Load @ Normal Speed, kW By Supplier
M-10.1.11 | Engine Heat Dissipation, kJ/hr By Supplier
M-10.1.12 | Engine Mechanical Efficiency, 1jm By Supplier
M-10.1.13 | Numerical Values for Power Adjustment By Supplier =
Parameters {Exponents) for high speed per n'":‘
Table 20f ISO 3046,a, m, n, s =
M-10.1.14 | Expected Useful Life of Unit @ Prime Rated 10
Power Load, Year
M-10.1.15 | Factory Acceptance Test Yes
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS{MW)-13
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION Vi = TECHNICAL SPECIFICATIONS VisP21212965e
M-10.0 DIESEL ENGINE (Cont'd...)
NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
M-10.2 | LUBRICATING OIL SYSTEM
M-10.2.1 | Total Lube Qil System Capacity, liters By Supplier
M-10.2.2 | Lube Oil Consumption of the Engine, By Supplier
g/kWhr
M-10.2.3 | Lube Qil Pump Capacity, m3hr By Supplier
M-10.2.4 | Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 | Lube Oil Filter Type & Capacity Spin-On Full Fiow
M-10.2.6 | Lube Oil Priming Pump Capacity, if By Supplier
applicable, m%hr
M-10.3 | STARTING SYSTEM
M-10.3.1 | Battery Capacity, AH By Supplier
M-10.3.2 | Starting Voltage, V 24 0r 12
M-10.3.3 | Starting Motor Rating, HP By Supplier
M-10.34 | Ey) Load Cranking Current, A By Supplier
M-10.3.5 | Battery Charging Type By Supplier
M-10.3.6 | Battery Charger Charging rate By Supplier
M-10.3.7 | Time of Cranking, sec 30
M-10.4 [ EXHAUST SYSTEM
M-10.4.1 | Exhaust Gas Flow, m%hr By Supplier
M-10.4.2 | Exhaust Gas Temperature, °C By Supplier
M-10.43 | Maximum Allowable Back Pressure, By Supplier
mmH,0
M-10.4.4 | Exhaust Pipe (nom. Diameter x length x By Supplier
weight}, mm x mm x kg
M-10.4.5 | Silencer {(nom. Diameter x length x By Supplier
weight), mm x mm x kg
M-10.4.6 | Exhaust Pipe Material, ASTM A 106 or as
required
M-104.7 | Silencer Material, ASTM A 106 or as
required
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

m_, VITDS(MW)-14



BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER

ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL
SECTION VI = TECHNICAL SPECIFICATIONS VisP21212965e
M-10.0 DIESEL ENGINE (Contd.....)
NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
M-10.5 | INTAKE AIR SYSTEM
M-10.5.1 | Air Intake Valve (Free Air), m%hr By Supplier
M-10.5.2 | Air Filter Type By Supplier
M-10.5.3 | Turbocharger Type By Supplier
M-10.5.4 | Turbocharger RPM By Supplier
M-10.5.5 | Charge Air Cooler Type By Supplier
M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier
’ per Engine)
M-10.6.1 | Total Cooling Water Capacity, Liters By Supplier
M-10.6.2 | Cooling Water Pump Capacity, m*/nr By Supplier
M-10.6.3 | Jacket Water Pump Capacity, m*/hr By Supplier
M-10.6.4 | Radiator Fan Air Flow
Designed for Continuous Operation @ By Supplier
specified ambient Conditions, m%hr
M-10.6.5 | Core Material Aluminum
M-10.6.6 | Radiated Heat to Ambient, kW/hr By Supplier
M-10.6.7 | Expansion Tank Capacity and Elevation, if By Supplier
applicable, liters and m.
M-10.6.8 | Radiator Dimensions (I X w x h), m By Supplier
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
Silica, mg/l By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION m

VI-TDS(MW)-15
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP21Z12965¢e

M-10.0 DIESEL ENGINE (Cont'd...)

NPC ’
ITEM DESCRIPTION REQUIREMENT SUPPLIER’s DATA

M-10.7 | FUEL SYSTEM
M-10.7.1 | Fuel Feed Pump Capacity, m*/hr By Supplier
M-10.7.2 | Discharge Head of Feed Pump, m By Supplier
M-10.7.3 | Fuel Filter Type and Mesh, microns Spin-On Full Flow
M-10.7.4 | Injection Nozzle Type By Supplier
M-10.7.5 | Fuel Day Tank Capacity, m? 1
M-10.7.6 | Fuel Day Tank Type Rectangular or

(Elevated) Approved Shape
M-10.7.7 | Fuel Tank Dimensions Per Drawings

(WxLxH),m
M-10.7.8 | Fuel Tank Plate Material, ASTM A 36
M-10.7.9 [ Fuel Tank Shell Thickness, mm 5 {minimum)
M-10.7.10 | Structural Steel Supports Included
M-10.8 ENCLOSURE (Weatherproof &

) Soundproof)

M-10.8.1 | Manufacturer By Supplier
M-10.8.2 | Max. Sound Pressure Level @ 1-m 85

distance, dBA
M-10.8.3 | Dimensions (L xW x H), m By Supplier
M-10.8.4 | Enclosure Walls Thickness, mm 2 minimum
M-10.8.5 [ Enclosure Roof Thickness, mm 2 minimum
M-10.8.6 | Enclosure Material, ASTM A 36
M-10.8.7 | 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 (Genset, Auxiliaries & By Supplier

Enclosure), kg

Narme of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

m"{* VI-TDS(MW)-16




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTICN V1 -~ TECHNICAL SPECIFICATIONS VisP21Z12965e

M-10.0 DIESEL ENGINE (Cont'd...)

NPC SUPPLIER's
M-10.9 | ENGINE METERING AND
INDICATION

M-10.98.1 | RPM Meter (RPM) * Included
M-10.92 | Hours Run Counter (hours) * Included
M-10.9.3 | 0 Pressure (kglcm?) * Included
M-10.9.4 Oil Temperature (OC) * Included
M-108.5 | Cooling Water Temp. {°C) * Included
M-10.9.6 | Cylinders Exhaust Gas Optional

Temperature (°C)

M-10.9.7 | Battery Voltage (V) Included
M-10.9.8 | Ready to Start Included
M-10.8.9 | 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 | Qvercrank Included
M-10.10.12 | Annunciator Window with Cornmon Included
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-10.11.5 | Alpha/Numeric Screen Included
M-10.11.6 | Discrete Status Indicators Included
M-10.11.7 | Fault Reset Included

NOTE: * These monitoring/controf points shall also be provided at DG Set Enclosure-mounted
panel with viewing window

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS{MW}17
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DEUVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
VisP21Z1296S5e

SECTION VI

(PART Il - TECHNICAL
DATA SHEETS)

EW - ELECTRICAL
WORKS

NATIONAL POVWER CORPORATION

VI(TDS.EW}-i



BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION V1 — TECHNICAL SPECIFICATIONS VisP2121206Se
PART Il - TECHNICAL DATA SHEETS
EW- ELECTRICAL WORKS
TABLE OF CONTENTS
SECTION DESCRIPTION  PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1
- E-1.0 AC Generator Vi -TDS(EW)-2
E-2.0 Generator Transformer VI -TDS(EW)-2
DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION
' but not limited to: VI -TDS(EW)-3
r Reference for the Approval of Manufacturer's Brochures/Drawings)
E-3.0 Generator Control and Protection Panel VI -TDS(EW)-4
- E-40 | Station Service Transformer VI -TDS(EW)-4
) E-5.0 Power, Control and Instrumentation Cables Vi -TDS{EW}-4
E-6.0 Bus Conductor VI -TDS(EW)-5
E-7.0 Grounding System VI -TDS(EW)-5
E-8.0 Lightning Protection System VI -TDS(EW)-5
E-9.0 Automatic Circuit Recloser VI -TDS(EW)-6
._ E-10.0 Fuse Disconnect Switch with Lightning Arrester Combination | VI -TDS(EW)-6
L E-11.0 Kilowatt-Hour Demand Meter VI -TDS(EW)-6
: E-12.0 | Spare Parts VI -TDS(EW)-7
‘e E-13.0 Switchyard Maintenance Tools VI -TDS(EW)-8
|
4. .
- NATIONAL POWER CORPORATION .. VI-TDS (EWH
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP LINDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION Vi - TECHNICAL SPECIFICATIONS VisP21212065e
PART Il
TECHNICAL DATA SHEETS

EW - Electrical Works
SECTION E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

1. The following Technical Data Sheets shall be filled-out and to be submitted with the
Bid Proposal.

2. Deviation from the requirements indicated in the Technical Data Sheets shall be
ground for disqualification.

3. Full technica! data of the equipment are indicated in the Technical Specifications
(EW-14.3) which will be submitted during the implementation stage for review and
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION T VI-TDS (EW)-1
W )



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

1 COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
i GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABQC DPP UNDER

ELECTRIFICATION ©OF NEW AREAS IN NEGROS

- OCCIDENTAL
SECTION V1 = TECHNICAL SPECIFICATIONS VisP21212965e
. E-1.0 AC GENERATOR
* ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supptlier
E-1.3 Generator Model By Supplier
Rotating Field Synchronous
E-1.4 Type AC Generator, PMG Type
with AVR
E-15 Minimum Rated Power Output 50
at 0.8 Power Factor, kW
E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated power output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
: E-1.10 No. of Phase 3
| E-1.11 | Winding Pitch 2/3
E-1.12 Rated Speed 1800
, Class H shall be used for
' E-1.13 insulation Class both the armature and field
windings
E-1.14 Temperature Rise Class F at rated toad
E-2.0 GENERATOR TRANSFORMER
| ITEM DESCRIPTION NPC SUPPLIER’S DATA
P REQUIREMENTS
E-2.1 Manufacturer By Supplier
| E-2.2 Place of Manufacture By Supplier
- E-2.3 Transformer Mode! By Supplier
Minimum Rated ity,
'. E24 |0 aled  Capacity 75
- E-2.5 No. of Phase 3
E-2.6 Raled Voltage
: a. Primary, kv 0.48
- b. Secondary, kV 13.8
Transformer Guaranteed
, E-2.7 Losses at Rated kVA, Vollage,
:L ’ Frequency and Temperature
B a. No-Load Losses, Watts By Supplier
, b. Load Losses, Watls By Supplier
) c. Total Losses (at+b), Watis By Supplier
Name of Firm Name & Signature of Representative Designation
b NATIONAL POWER CORPORATION Tp VI-TDS {EW)-2
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABGOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION VI - TECHNICAL SPECIFICATIONS VisP21212965e
PART Il
TECHNICAL DATA SHEETS

EW - Electrical Works
SECTION E-3.0 - E-13.0

Documents to be Submitted during the Post Qualification
but not limited to:
(Reference for the Approval of Manufacturer's Brochures/Drawi ngs)

1. The following shall be filled-out and to be submitted during the post qualification.

2. Filled-out data by the Supplier shall only serve as reference for the review and
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications
(EW-14.3) which will be submitted during the implementation stage for review and
approval.

4, Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-3
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSQCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

ML

OCCIDENTAL
SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z12065e
E-3.0 GENERATOR CONTROL & PROTECTION PANEL
TEM DESCRIPTION e NPC SUPPLIER'S DATA
REQUIREMENTS
E-3.1 Manufacturer By Supplier
E-3.2 Generator Circuit Breaker Molded Case
a. Manufacturer By Supplier
b. Model B8y Supplier
c. Continuous Current Refer to
Rating Single Line Diagram
E-4.0 STATION SERVICE TRANSFORMER
mem. [ DESCRIPTION NPCG SUPPLIER'S DATA
' REQUIREMENTS
E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier
Minimum Rated Capacity,
E-4.3 KVA 15
E-4.4 No. of Phase One (1)
E-4.5 Rated Voltage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-50 POWER, CONTROL & INSTRUMENTATION CABLE
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
15 KV POWER CABLE
E-5.1 Manufacturer By Supplier
Continuous  cument  carrying
E-5.2 capacity of conductor at 80°C Manufacturer's Data
Operating Temperature
E-5.3 g;r;ductor Cross-Section, 30
E-5.4 Conductor Material Annealed Copper
E-56 | Insulation Material °’°55"'“‘(‘§fgg')5’°"’¥'e"e
600 V POWER, CONTROL AND INSTRUMENTATION CABLE
E-5.6 Manufacturer By Supplier
E-5.7 Type
a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord
Continuous current carrying
E-5.8 capacity of conductor at 75C
Operating Temperature
a. THHN/THWN-2 Refer to Single Line Diagram
b. Royal Cord By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VITDS (EW)4




BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION V1 = TECHNICAL SPECIFICATIONS VisP21Z12965¢
NPC ’
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA
E-5.9 Conductor Material Annealed Copper
E-6.0 BUS CONDUCTOR
NPC '
ITEM DESCRIPTION REQUIREMENTS SUPPLIER'S DATA
E-6.1 Manufacturer By Supplier
E-6.2 Type designation Aluragl;rrr;ggg?:\gcsaks)teel
E-6.3 | Conductor size Refer to Single Line Diagram
E-6.4 Ampacity, A 270
E.7.0 GROUNDING SYSTEM
NPC ’
ITEM DESCRIPTION REQUIREMENTS SUPPLIER'S DATA
E-7.1 Grounding connection Exothermic
Permissible temperature rise
BT2 | of grid copper conductor, °C 300
E-7.3 Grid conductor :
a. Manufacturer By Supplier
b. Minimum Size, mm® 100
. - tin-annealed copper
c. Material stranded conductor (bare)
E-7.4 Bonding Conductor
a. Manufacturer By Supplier
b. Size, mm* 100, 50 & 22
tin-annealed copper
c. Material stranded conductor with
1.2 kV PVC Insulation
E-7.6 Copper Ground Rod
a. _Manufacturer By Supplier
b. Diameter, mm >19 mm
¢. Length/section, m >3m
E-8.0 LIGHTNING PROTECTION SYSTEM
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
LIGHTNING PROTECTION
E-8.1 | Manufacturer | By Supplier
LIGHTNING ROD
E-8.2 Material Copper
E-8.3 Length, mm 2000
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS (EW}5
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BID DOCUMENTS

SUPPLY, DEUVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLQCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION VI - TECHNICAL SPECIFICATIONS VisP21212965e
ITEM DESCRIPTION NFG SUPPLIER'S DATA
- REQUIREMENTS
E-8.4 Minimum Diameter, mm 19
DOWN CONDUCTOR
Insulated Copper
E-8.5 Type Conductor
E-8.6 Minimum Cross-Section Area 55 mm?
E-8.7 Insulation Material PVC
E-9.0 AUTOMATIC CIRCUIT RECLOSER
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
E-9.1 Manufacturer By Supplier
E-9.2 Place of Manufacture By Supplier
Solid Dielectric Vacuum
E-9.3 Type Interrupter
E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60
E-9.6 Nominal Rated Vollage, kV 13.8
Mainly Active Breaking
E-g.7 Capacity BOO A
E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
£-101 Manufacturer By Supplier
E-10.2 | Rated voliage, kV 15
E-10.3 [ Frequency, Hz 60
E-10.4 ( BIL,kV 110
E-10.5 | Ampere Frame 100
E-10.6 | Interrupting Capacity, kA 10
E-10.7 | Fuse Link
Universal buttonhead
a. Type design
. Refer to Single Line
b. Current Rating, A Diagram
E-10.8 | Lightning Arrester
Metal Oxide Varistor
a. Type (MOV), gapless
E-11.0 KILOWATT-HOUR DEMAND METER
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
240V SINGLE PHASE, DIGITAL KILOWATT-HOUR DEMAND METER
E-11.1 | Manufacturer By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION - VI-TDS (EW)6
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BID DOCUMENTS

SUPPLY, DEUVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION V1 - TECHNICAL SPECIFICATIONS VisP21212965e
. ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS -
‘ E-11.2 Accuracy Class Ciass 0.3 or better
E-11.3 Wire 2
E-11.4 Current Range Class 200
E-11.5 Frequency, Hz 60
v The Kitfowatt-hour meter to be
E-11.6 provided is certified and Yes
‘ approved by ERC
13.8KV THREE PHASE, DIGITAL KILOWATT-HOUR DEMAND METER
E-11.7 Manufaclurer By Supplier
E-11.8 Accuracy Class Class 0.3 or better
E-11.9 Wire 4
E-11.10 | Voltage, V 120 - 480
E-11.11 | Current Range Class 20
. E-11.12 | Frequency, Hz 60
The Kilowatt-hour meter to be
E-11.13 | provided is certified and Yes
approved by ERC
' E-11.14 | Metering Current Transformer
a. Insulation type _Full cast epoxy resin
b. Secondary rated current 5
for all windings, A
C. Accuracy class Class 0.3 or better
d. BIL, kV 110
E-11.15 _| Metering Voltage Transformer
a. Nominal voltage of VT,
KV 13.8
‘ b. \F,(ated secondary voltage, By Supplier
¢. [nsulation type Full cast epoxy resin
L d. Accuracy class Class 0.3 or better
k, e. BIL kV 110
E-120 SPARE PARTS
b ITEM DESCRIPTION * MINIMUM QTY. ' SUPPLIER'S DATA
Generator Circuit Breaker for
E-12.1 Generator Control & 1 Set for S0kW D/G Set
Protection Panel
GCPP Module/ Controller
) E-12.2 with installed software 1 Set for 50kW D/G Set
., E12.3 f;’\ffi’?")’ atic Voltage Regulator | 4 <o\ for 50kW D/G Set
E-12.4 Rotating Diodes 1 Set for 50kW D/G Set
E-12.5
i
Notes:
()
= Name of Firm Name & Signature of Representative Designation
s
& NATIONAL PFOWER CORPORATION . VI-TDS (EW)7
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BID DOCUMENTS

SUPPLY, DEUVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

VisP21Z12965¢

SECTION V1 - TECHNICAL SPECIFICATIONS

1. Minimum requirements but the Supplier may increase the specified quantity if found not
sufficient. Additional spares consumed and/or required for any repairsfreplacement 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).

E-13.0 SWITCHYARD MAINTENANCE TOOLS
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS

Telescopic Hot Stick with Tip
Lock Features,

E-13.1 Material: Epoxy glass 1 Set per site
Minimum Length: 35 ft.
No. of Sections: 8
Lineman’s Rubber Gloves
Size: 147 .

£-13.2 Maximum Usage: 17,000 2 Pairs per site
Volis
Lineman's Belt
Maximum Length:42"

E-13.3 Minimum Length: 34" 1 Set per site
D-to-D distance: 56 cm
Center Hole: 38"
Positioning Strap, Nylon
Maximum Length: 2.0m

E-134 Minimum Leng%h: 1.3m 1 Set per site
Adjustable Range: 0.7m
Heavy Duty Hard Hat

E-13.5 with strap 3 Pcs per site
(Passed Safety Standard)

E-13.6

E-13.7

E-13.8

E-13.9

E-13.10

Note:

1. ML:'?‘_imum requirements but the Supplier may increase the specified quantity if found not
sufficient.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

i)

VI-TOS (EW)8
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BID DOCUMENTS

SECTION VIl -SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP21Z12565e

SECTION ViI

SCHEDULE OF
REQUIREMENTS

(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION

m P I: . VI-BPS -i
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BID DOCUMENTS

SECTION Wit - SCHEDULE OF REQUIMEMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW

SUPPLY, DELIVERY, MSTALLATION, TEST AND
COMMISSIONING OF 2x50KwW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
COCCIDENTAL

VisP21Z1296Se

MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT

AND BALANCE OF PLANT FOR MOLOCABOCDPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL

ILEM PARTICULARS . . TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT
‘ Forelgn Currency Phil, Paso Phil. Peso
1.0 |2 x 50 kW Molocaboc DPP
TOTAL AMOUNT
Notes:  Final deiivery site of aif equipmentmaternals shall be at the respective piant sites stated
Name of Bidder Name and Signature of Authorized Representative Designation

VII-BPS(SUM)-1



SUPPLY, DELVERY, MINSTALLATION, TEST AND
COMMISSICNING OF 2x50 KW MODULAR DMESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP LINDER
ELECTRIFICATION OF NEW AREAS N NEGROYS

OCCIDENTAL
SECTION VI-SCHEDULE OF REQUMENENTS VP 21295
SECTION VII - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
UNIT PRICE FOR GOODS AMD RELATED
= | UNTY PRICE FOR GOOD'S AND RELATED SERVICES TO BE SUPPLIED SERVICES TO BE SUPPLIED FROM WITHIN THE TOTAL PRICE
FROM ARROAD
. PHILIFPINES
Pam c Cures & | Value Adtied Tax Vaug Addes Local Currency
Dyscription of Work o Materista .~ UNTT of | e Local Transport
No, of Work or Matert arr o Go;’x:?m other Levies | and other Taxes m&&nmu UnkPriceof | Tax and othar | Locaf Transpont Forex Portion {PHA.
O | Foreign Currency | moesed by PR | imoosed by PAL | fupgey st [ G003 0r Services| Taxes mposed|  Defvery Sis tEO“x c";’”“" Peso)
[ e Govt. Govt. e {PHl. Pesg) by PhL Govt | ***(phi, Pese} [{F+GeH}x C)or
{) {PhE. Pese) (PhR Pasc) | (P Peso) {PPA, Pesc) {fi+J4K % €
(A} [L:H (C} (D) (E] F) {3) (M} U] n {K} L} L]
A |GEMERATING SET(S})
At SOMMMWIWnMMWWL!MRMh- 2 zem
mmmoumv.hupmu.mmwwmmm.
Al 1w charge xir cocler, slectronke governer, direct fuel injection, sound
sterreated End wezthemroof enclosure mnd complets with a3sociated
suxMary equipment for ubricating system, engine cosfing system, intake air|
and exnsusi gas system, fuef oif Suppfy system, startng system, controly and
protection  devices, Instruction mamuah incding Instaflation werks 4
uignment and other accessories ke described in the terhnical specifeations.
SUB-TOTAL A r " -
B. |POWER 'I‘RANSFORHER(S]
B.Y (75 kVA Ganerator Transformer, 4E0V/3 BkV, J-phate, 60 H2 compiels with 2 s
the requirsd sccessories, pratection refaya, prounding materials snd other
iopurtenances as described In the Technicsl Specifications, Techmicst Dt
Sheet gnd 23 shown on the Bld Drawings including instrlation works,
SUB.TOTAL B [Amount In Worta)
C. JOTHER MECHANICAL WORKS
C.1.0 [Fuel ok, ubricating of, Wbricants, coolant, chemicals #nd other CONSUMabie] LI - ]
raquirsd during the Initel Mfing, startaup, predest and pra-commissiantag
Inchuding fusd off 10 be uted during a re-test of performance test as described
n Clause GW-3.0 of the technical specifications,
€20 |Fusl O Suppdy Storage and Transfer Systam
1.000L wavated fuel day ank for generatng set, compiete with setessorie, 2 e
24 #s30ciated struchsl supports, isclafion valves, instuments ard other
C29 acraesorien Instaliaon werks 38 described i the tachmiea
speciications and as shown on the bid drawings.
Notes: Final detivary site of al squipmentiratenats shat b &t the plant site steted above Code Country of Origin
¥ thers s & discrepancy on Ma numbsesim s fouantites bet .orlmongmohdbnkdmhnandSwmdkmbiscﬁl.sonshllwal us Unted States
* Biddars shaf enter 2 code rapresenting he Courtry of Origin of alt imported squinment, materials snd acoeasOries
** Cost of squinment, freight, Insurance, et up to Phi. port of entry. Reter to ITE-16. 1)
#++ Unt Price for Locad Transportation, insurance and oMer local costs Inciderttal 1o defvery of ™a goods fom tha P port of entry or manutachuring plam to finsl dabvery site
Hama of Sickder Name and Signatre of Authorited Reprasentative Dezignuaton
NATIONAL POWER CORPORATION m VILBP Aot



SECTION VILSCHEDULE OF REQUIREMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 . Breakdown of Prices
2 x 30 KW MOLOCABOC MESEL POWER PLANT

SUPPLY, DELVERY, MNSTALLATION, TEST AND
COMMSSIONING OF 2250 XW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUPMENT AND
BALANCE OF PLANT FOR MOLOCAROC DPP LINDER
ELECTRIFICATION OF NEW AREAS N NEGROS
OCCIDENTAL

VhPI1Z12965e

Descrption of Work or Materials

-

UMIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED

FROW ABROAD

PHLIPPINES

UNIT PRICE FOR GOODS AMO RELATED
SERVICES TO BE SUPPLIED FROM WITHM THE

TOTAL PRICE

QTY - UNIT

mooo

Unk Price of
Goods of Senvices
Focsign Currency

o

mpon Duties &
other Levies
Impoted by Prll.
Gon.

{PhL. Pesc)

Valus Added Tax
and other Tazes
Imposed by Phit,
Govt.
[PRL Peso)

Locat Transport
from Pert to
Deltvary Site

+HPhi, Pess)

Unit Price of
Goods or Services
(PhE. Pean)

Tares imposad

Vake Added
Tax and other

by PH. Govt,
{PhE. Peso)

Local Transpert
Dettvary Sita

PN, Pesa)

Forex Cusmency
(ExC)

Locat Currency
Portion (Phi,
Pezo)
{{F+G+H}x C)or
{fi+d+1)x C)

(A)

(B

(C}

8

3]

{F}

(G)

M)

m

(n

¥}

{L)

Lt}

QTHER MECHANICAL WORXS (C

Fust ON Supply Storsge snd Transfer System

Supply, Instatation & Test of Pipe, fiings, supports, valves #nd other|
accessories for interzonnection of the suppied equipment Including requirsd
xCIVation and backiing works 21 described in the technical specMeations
and shown on e bid drawings:

a.[Fuel supplyfiting to the separre/siovaind ful day tanks Mwough the rtsry]
hand pump (50 tmin, stuminum body) complete with faxbls hose,
accessorles, sic. and iMemonnection piping tefrom the penersting sels 1
Inctuding strainers, ate.;

b. [Interconnection of water supply b radiztors from the domestic water source:

mom.mmmusmmmmumm
apphcatie); snd
d.]Waste off dischargs to tha olwrier separstr,

C.3.0 [Arcondition and Venttation System
C.3.1 |Ar-conditoning Unit for Containerized Contros Room, Window verter type, 2
14,000 ki coofing capacity complets with controly (rfrared remotel and
Oiher necessiry acoavsores 31 detoted in the technical specifications
Including inytanation worky,

Wak Mourted Exhaust Fan for CR, 100 mih wall mounted, propeler e, 1
direct driven, compiets with sutomabic shutier, mounting accessores any
conirols ncluding Tnstaation works,

Firn Fighting System

{Portatie Fire Extguishers, HCFG or Hakron I, 7.1 kg {15 bs), PSRFP|

W.W.Msm.wlmmmm-!mmw 2

[ accessorien Including instafation works.

DomesticCooling Water System

Shatow wel Drifing, Development Pumping Test snd Disinfwction, 15 m| 1

depth, complete with 32 mm 3, ASTM A 53 A, weided, sch, 40, hod i

Gakvanized, casing and other accessories 33 desced in the techrical

SPecifications and 83 shown on the drawings

Final owrvory sne of 30 equpmentiniatenats shel bs 21 e pant s1e strted sbove Country of Ongm

¥ thers is & discrepancy on the bersAmisisetsiquantifed between or amang B technical provision and Schadule of Requirements (SOR), SOR shak preval us United Strieg
* Bidder shall enter a code reprazenting the Country of Drigin of alt importad squipment, materials and scoasseries |

** Costof squipment, freight, Insurancs, iz, up to PhE. part of entry, Refer 1o ITB-18.1(b} |

Ll LthricchfLocalTnﬂspwﬂon.hmmlndcmefbcalmmhddmtadeﬂwydmgm:mmhlmdmummmmm by final delvery site

c240
Cc22

n

Sets

c.a2 Set

C.40

ca1 sof

C.50

Let
c51

Notes:

Mara of Bidder Hame and Signature af Authortzed Representathve

)Y

Designaton

MATIOMAL POWER CORPOAATION VILBPSMal.2
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SUPPLY, DELMERY, MSTALLATION, TEST AND
COMMISSION™G OF 2x5¢ KW MODULAR [MESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOGAROC DRP UNDER
ELECTRIFICATION OF NEW AREAS N NEGROS

OCCIDENTAL
SECTION VI-SCHEDULE OF REQUHREMENTS VaPI1212965a
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS5.2 - Breakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
T I —
UHIT PRICE FOR GOORS ARD RELATED
* | UNIT PRICE FOR GOOD'S AND RELATED SFRVICES TO RE SUPPLIED SERVICES TO BE SUPPLIED FROM WITHM THE TOTAL PRICE
RO ABROAD
PHILIPPINES
ttem c rpox] Duties & | Vatue Aoced Tax Vaus Addad Locy Cutency
Deseription of Work or Naterfaly aTY. UNTT Unh Price of Local Transport
Mo, ‘ O l6oogs or Services|  OMerievies | andonerTaxes | o0 0 U | Unpriceor | Taxandemer | Locat Transport Fores C Portion {PhL.
D | Fornign Cumency | Imposed by PRI | tmposed by PEL | fesyery Sy |Go00s or Sarvices]| Taxes kmposea | Detivery She [ExC) il Pao]
¢ - Gent, Govt — (PHI. Peso) by PR Govt | ***(phi Pess) {F+GeHy 2 C)or
O (PHL Peso) (PHL. Paso) (PhR Puso) (PP Peso) (fedex) x €)
(A) ] <y o (E) {F} {G) {H] n {0 ) L8] (M)
C.5.0 |DomesticCoolng Water Sysiem [Contirration)
Hmupumphhnxﬂe.?mm.ﬂow.mcipmcﬂhgtwn.uﬂirmbody 1 5Set
cs complete with fool valves, ftings, supports, concrete pad snd other concrats
5.2 Fad and viher sccessories 3t described In e technical specifcatons
ncluding Instaation worky,
memEmmmm.W.lesu
hole, Intat and outiel rorries, supports, tverflow and drain
C.5.3 |nozzies with pipes, pips structurs? simst supports with anchor bofs on
foundation and access ladder. and other sccessories wy required i the
technical spacificxtons Induding i works.
Domestic water pipe, Fngs, upports, valves and other accessores for]
M rterconrection of b suppSed equipment including raquired excavation sng
Cs. bacHMng wores: lest and disfection a9 described I e fechnkcat
sbeciications and shown on the bid drawings.
C.5.4.1 |Gata Valve, 25 mm 0, cast bronze, screwed ends, risimg stem, Class 150 1 Set
£.5.4.2 | Gate Vakve, 20 mm O, casi Eronze, screwed ends, rising sterm, Cless 150 3 Ses
€.5.4.3 |Hose Biob, 20 men O, bronTe Bodty, screwed ends, Class 150 3 Sey
Water Pips, 40 mm 0.0, (32 mmn N.D.), UPVC pips, sch 0 or Class 150, angt B Lm
C5daly, aszociated fittings, pive supports and other foy.,
Water Proa, 32 mm 0.0, (25 mm N0, uPVC pipe, 2ot 80 or Class 150, ang 18 Lm
CE45 b associnted fiings, pipa supports and other accessories,
cids WWM.ZSMOD.(ZOMH,D.LUWCM.M80“0!::150.Ind 483 im
T |ts associated Méngs, ploa supports and other sccessades.
P TL; Water Pips. 20 mm 0.0. (15 mm N.0.), uPVC pipe, sch 80 or Class 150, ana & Lm
" lity assotisted fittings, pipe supports and othar sccessades.
SUB-TOTALB . P 5
D. |OTHER ELECTRICAL WORKS
D1 (Generstor Controd and Protection Panel complets with te regquired metening, 2 Sty
monodng, control and protection devices, chronizing, crcult breaker,
grounding maerials and otter awunenanco::: dascribed In the Technical L PRICE OF THISTTEM SHALL BEYNCLUDED IN ITEM A.f ABOVE |
Spodﬁcauom.TeMdOmSheetmummmﬂdM
nckesing ivstalation work In the Cortainavized Control Rosm,
D2 |15%VA Staton Service Trantformer, 7.97xv240 V, 1-phase, B0 HE comptete] 1 Set
wilh the required sccessories and other sppurtenances a4 described in e
Technical Specifications, Tachrical Data Shest and as shown on tha Bid
Drawhrgy Inchading Instafation works,
Notes: Fina defivery sith of 31 equipment™ateriats shall be at e piam ste stated above Code Country of Orign
¥ Thers ia & discrepancy on Te numbersAmituk stsAquantities betwesn or among the lachricsl provision and Schedule of Requirements (SOR), SOR shal peavall Us United States
¢ Bidders sha¥ enter a code representing the Country of Origin of #1 imperted eauipment, materials and accessodes
** Cott of squipment, freight, Insurance, #te, up to PA, port of aniry. Refer o (TB-16.1(h)
4+ Unit Price for Local Transportation, insursnce and other loeat costa Incidental to delivery of the goods fram the PHE port of entry or manufacturing plant o finsl defvary site
Marme of Bader Name and Signaturs of Authortzed Represertative Dasignabon

NATIONAL POWER CORPORATION WH-BPShialy



B DOCUMENTS

SECTION VASCHEDULE OF REQUIREMENTS

SECTION VIi - SCHEDULE OF REQUIREMENTS
8PS8.2 - Braakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY, DELIVERY, MNSTALLATION, TEST AND
COMMISSIONING OF 2x50 KW MODULAR DIESEL
GENSETS, ASSQCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOS DPP UNDER
ELECTRIFICATION CF NEW AREAS N NEGROS
OCCMENTAL

ViPII1I965e

Duscription of Work or Materisls

QATY.- UNIT

moon

FROM ARROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED

FHILIPPINES

UNIT PRICE FOR GOODS AND RELATED
SERVICES TO BE SUPPLIED FROM WITMIN THE

TOTAL PRICE

Unit Price of
Goods or Services
Foreigm Cureney

mport Duties &
other Lavies
Frprosed by PRL
Gevt

(PhE. Puso)

Value Adcted Tex

g other Toves
Impersed by PRL
Govt.
{Phl. Posg)

Locat Transport
from Port ta
Defivary Site

P, Pesa)

Un® Price of
Goods or Servicey
(PHE. Pesg)

Tores Frposed

Vatue Added
Tax and other

by PhE. Govl.
{PhA. Peso)

Locs Transport
Dekvery Sn
P Pes)

Forex Covrency
{ExC)

Locs Currency
Porfon (PH.
Peso)
((F+G+H} x C)or
({+1K) =€)

(A}

(B)

{C)

{E}

L]

{G)

{H}

{l

Ll

(K)

(L)

{M)

OTHER ELECTRICAL WORNKS {Contirustion)

15V Autormatic Crout Recioser compieta with the required scoessones and
othar Appurtenances #s descrived in the Techniceal Specifications, Technica!
Data Sheet and 23 ehown on thw Bid Drawings including instalibon works,
1380V Kiewal-Hour Demand  Meter complete with 3 mstomant
fransformers and other accetscrdes as descrbed W e Technics
Specifications, Techrical Data Shest and a3 shown on the Bid Orarvdnngs
\nchadfing instalaton works,
Zdwmnﬂmwmmmm:mmn
descrbed in the Technical Speciications, Techricel Dats Sheet and <
shewn on tha Bid Drawings includieg Instafstion works,

150V Fuse Disconnec! Swith with Lighiring Arraster Combmation comphate
Wit the required fuse fok, brackety and accesyorias as deseribed in e
TmmmeleﬂmuMnshmmhoﬁd
Drawingy inChuting instafation worky,

‘PM' Control & Instrumemitabon Cables complete with the teauired
vcoessorles for cabfing works to imerface the suppied equioment to the
138KV bus ay descrided In the Technics! Specifications, Tackrkesl Oots
Shaet and a3 shown on the Bid Drirwings Inckeding Instalation works.
mwummmmmmmmmm
works I descrived In the Techricat Specibertons and Technicsl Data
Sheets 33 shown on the Bid Drawingy Inchading instatation works,

Taxe-Of Structure complate with the required sieel poles, crosy ams|
braces, bus conductr, Fne and materislchardwars, ightnimg protecton,
fermination kit and ofher accesssortes 3t detcribed in Techrical
soedﬁumeHDausMam“mwmaBidm
Grounding  System complels with tha required grounding grid conductor,|
equipment tonding fiser, axcthermic wekfing materdats, test pit, ground rods
and pther accessodes as described i tha Technical Specifications and
Tachnical Data Sheats at shown on the Bid Drawings Including instattation
works,

Lqummﬁmoum:hmmmmnrmm'
PaneDOar, kyhting fixtures, swhches, outets, cables, condults, boxey und
other fitings as descrived in the Technicat SpecHications and s shown on
T Bld Draraings Including instaffation works.

SUB-TOTALD

Final defivery sitw of ail aquipmentimatarials Thal be st the plant site stated above
¥ theea I# & Sscrapancy on the number hs/sete/quantties b of smong the technical p and 5

* Didders shal antar & code rapresenting the Country of Origin of alt imported o Fprnent, materials and accessoriey
L cmdmﬁovmnthlghtirmnm.ohc.up!oPhl.Mnfenw.Rw!oﬁB-isjm
" UnllNcefotl.ocal'mnspmﬁon.mamandc‘.haﬂocalcomwmwuﬂmdmemmmﬂwmdmummﬂmmm to ol dafrery she

03 1 Set

[+ X}

o5

D& 1 Lot

o7 1 Lot

oa tLe

0.9 t Lot

D10 1 Lt

o.11

[Amount In Words)

Notes: of Origen

States

Code
us

Country
Unded

of Raquib (SCR), SOR shal prevad

Mama of Bitder Name and Signature of Authorized Represertative

EID

HATIONAL PCWER CORPORATION VI-RPE-Molg
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L L { N H . . . .
B DOCUAENTS SUPPLY, DELIVERY, MSTALLATION, TEST AND
COMMISSION™G OF 2250 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALAMCE OF PLAMT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS N NEGROS
OCCIDENTAL
SECTION VE-SCHEDULE OF REOUREMENTS ViP1Z12065
SECTION V11 - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
+ | UMIT PRICE FOR GOOOS AND RELATED SERVICES TO BE SUPPLIED “Rm;';'g:‘;‘;z;’f“u;:xg:m”M TOTAL PRICE
FROM ABRGAD
PHILIPPINES
Rem eriptt < Duties & | Vawe Adrted Tax Vatue Added Locsl Currency
No. Oee of Work or Matertats ary-umr 0 Go:;:m m Levies | and cther Taxes mw;m:w UnitPricoof | Tax and other | Locsl Transport Forex Cu Porfon (Pri.
D | Foreion Cumency | ¥moosed by PhE | impesed by PhE | pemvery st |G0003 or Services] Tases imposed | Dekvery Site pivria Paso)
e P Gavl Govt, oy [PhE. Peso] by PbL Geel. [ ***(Pr, pasc) {{F+GeH}x Clor
t} {PhL Pesc) {Ph. Peso} [Phi Peso} (P, Pesa) {fi+J*K) 2 C)
] (B} ] {D) (E} {F) {G} (H) n N K (Lt} L]
E. |CIVIL AND ARCHITECTURAL YWORKS
E1 |Chi Works
EA1 |Ske Devetopment
&.1Grading Excyvation 283 cum
b.|Graging Fr 170 cu.m
C.WEMWSW(URMMWUW} 1 et
E.1.2 |Dranags Appurtenances
a.|Open RC Canal 150 Em.
©.|Septic Tank 1pe
€. |Of-Water Saparater 1 pe
d. |Desin Pit 2 pcs
0.1 100 mm dia, uPVG Pipe 10 1m
L[ 50mm dia. UPVC Prpe 2% im
E1.2 |Pavimeter Ferca (ind. Vaticutar & pedettrian Qates, wal focting, pedestal 200 kim
painting & scoaseoriey)
E14 |Concrete Wak (inchy ? 4 bedding) 425 cum
E15 [Oter sppertenances
¥ | Frag Pola (inchuding G pipes, cleats, painting, foundstion and sceessories) 1pe
b.{Penmeter Uighting Pote Founation (PL} (nOuding extavation, beddng & B
backmn pes
E.1.6_|Other Structurws and Fachities
.| Prefaty Container Housa Foundation (inciuding structural excavation ant 1ot
backfin, sand and gravel bedding, anchor bots and pthar et}
b. | Guardpost (ncudng atictural excavabon and backiL, 3and and oravel 1 10t
teddng)
C.|Herardous Waste Storage Facky and Lube/Fusl 01 Recatvirng Arsa
{inchuding structursl excavation and back™, zand snd aeavel bedding, ancher 1 ot
bolts end cther accessories]
E.1.7 |Constnsction materfals Inchiding excavaton, sand and gravel beding, drain
ditch, Bituminous Joint Ear, gravet surfacing {50mm Mick, CHA Zocale wal,
anchorf maching bots for gansets, and sssociated aquipmen for the
orovision of the folowiny:
4| Hew Coroets Fourndation hor 500W Gentets; 2 pes
b.[Mew Concrete Foungations for Generator Transformens 2 pes
Notes: Final defvary site of a¥ squipmentimaienish ahall bs 21 the plant 348 siated shove Code Country of Origin
it tere is a discrepancy on the numbersAnRs/setsiquantiies batwmen o ameng the technical provision and Schaduls of Requirements (SOR), SOR shal preval us United States
* Bldders shal srter i code representing the Country of Origin of s imparted squipment, matarisls and accesscries )
** Cost of equipment, freight, insurance, #1c. up ta PRI port of sertry. Refer to [TB. 18.1{) )
#4 Unil Price for Loesl Transportation, insurance and other locsd costs Incidental to detvery of the goods from tha PHA port of sntry or manutachurieg plant 1o finsf deBvery she
Hama of Bidder Name snd Signature of Autharized Representatve Destignation
HATIOMAL POWER CORPOS MO m VHLEPSRok §
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SUPPLY, DEUVERY, INSTALLATION, TEST AND
COMUSSIONTNG OF 2x50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRYCAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCARSOS DPP UNDER
ELECTRIFICATION OF NEW AREAS N NEGROS

DCCIOENTAL
SECTION VASCHEDULE OF REQUIREMENTS ViPZ1Z12965%
SECTION VIt - SCHEDULE OF REQUIREMENTS
BPS.2 - Braskdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
UNIT PRICE FOR GOUDS AND RELATED
+ | UNIT PRICE FOR GOOD'S AND RELATED SERVICES TO BE SUPPLIED SERVICES TO RE SUPPLIED FROM WITHIN THE TOTAL PRICE
FROM ARROAD
PHILIPPIMES
Hem c tmport Duties & | Vatue Added Tax Vale Added Local Currency
Description of Work or Materists CTY .- UM Unit Price of Loeal Tra
No. - on o rr O |Goods of Sorvicas| oMerLovies | andather Taxes trom P;: gﬂ Unkt Pricaof | Tux and otner | Local Transport Forex Portion (Phil,
D | Foreign Cumency | ¥ocsed by PRL | trposed by PMY. | popuan e |G00GS or Seevices| Tavey imposea|  Defvery Sho €xe) Peso)
® - . Gow Genl. " red Peser {Pha. Pesa) by PHL Govt. | **(Emi Pesc) (F+G+H} x Clor
) (P Pess) | cPriPeaoy (Fh ) {PhA_ Prasq) {{+JsK) x C}
(A (8) <) (o)) (E) (F} {G} H n n Ky (3] {M}
E1 |CWA Works (Conrtd...)
< Day Tank Steel Support {A35 pre-painted, including Betts snd Soundstion} 2 pcs
%[ Water Tank Stesi Suppod {A38 pro-painted, inchuding bolts #nd foundation) 1p¢
E.1.B |Switthysrd Appurtenances
a.{Seckssion Fence {inchuding pedestrisn gate, concrte post, GHB wall &
tootng excavaton and back®) HAm
b | Grarrel Surfacing (150mm thick) 10 cum
.| S0 dfia, uPVC Pipe Weep Holes 18 1m
E N9 [Takeoff Structrs
4.|30 F1 Steel Pole [axcavation § back) 4 pes
B.125 71 Sleel Pote fexcavation & backin) 1 ps
£ [Stesl Crosyammy, Braces ofe. 1 ot
E20 |Architecturst Works
E2.1 [Prefabricated Container House (Comtret Mouse) 1tm
Ditnerrsions: 6m length x 2.4m wid™h x 2.6m meight
Flooring: MGO board with Fnolsum thes
Walty and Reofing : 50mm pofystyrens insutation with dovubls-skded 0.45mm
pre-painted GA, Shest
Roofing: Glasswool insulation with prepainted (.1, Sheet roof and interir
cailing
Windowa: 4 pes shuminum frame skding windowa (1.0m x 1.0m), 1p¢
stominum frama
Fwning wintew (0.5m x 0.5m)
Door: 15¢ steel door (0.80m x 2.1mj), 1ps pve door (0.Emx 2. tm)
Addfonst toflet {1.2x1.2) Including fivtures and plumbing
E2.2 {Guard Post (inckuding wal and fioor Prishes, roofing and bullding blankets, - 110t
celling and paktings worky)
E.23 |Hazardous Waste Storage Faciity snd Lube/Foel O Receiving Area
{inciuding wall snd foor finishes, rmofing and britding blankets, ceffing, 1t
. |fenestraon and paintings works)
US.TOTALE
S L {Amount In Wordy)
Notes: Fmat delrvery site of 2E eipment/matecals shal be 31 the plant stw stated wbove Coda Country of Crigin
if there v & discrapancy on the numbereh fetsfquanitiey beh or among the technical provision and Schadule of Requirements (SOR), SOR shatt praval Us Unried Siates
* Bidders shall anter a code representing the Country of Origin of 2 imported equipment, matariats and acesssories |
** Cost of equioment, freight, Insurance, eic. vp to PRt port of entry. Refer to TB-16.1(b) {
444 Unit Price for Lo Transportation, insurance and cther locsl cotts incidentat to dattvacy of the goods fom the Phif prort of antry or manufacturing plant to feat defivery site
Name of Bwider Nama gnd Signature of Authorized Reprasectatve Designaton
MATHOMAL PCRWER CORPORATHIY m VILEPS-MoLA
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SUPPLY, DELIVERY. INSTALLATION, TEST AND
COMMESSION™G OF 2x50 KW MODULAR DWESEL
GENSETS, ASSOCIATED ELECTRICAL EOUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS M NEGROS

OCCOENTAL
SECTION VILSCHEDULE OF REQUIREMENTS VuP2121196Se
SECTION Vil - SCHEDULE OF REQUIREMENTS
8PS5.2 - Breakdown of Prices
2x 50 KW MOLOCABOC DIESEL POWER PLANT
NIT PRICE FOR GOODS AND RELATED
« | UMIT PRICE FOR GOODS AND RELATED SERVICES TO B SUPPLIED servcrs T'g‘a;m:::w ﬂ:?‘:m e YOTAL PRICE
FROM ABROAD PHILIPPINES
Rem - Dutes & | vilum Added Tax Vahs L] 3 Currancy
No. emcripion of Work or Maturists it P Go:,"::;:,:m . T« Levies | ad oiher Taxes I.o:‘;:"l';:‘s f:n UrMPriceof | Tax an:‘:::nor Local Transport | @ ox Curren LPocovtm (PHL
D | Foreign Cumency | Ipotedby PHA. | Imposed by PR | popvery gue  [G000S or Services| Tases kmposea]  Defvery Sha poarh ¥ Peso)
e PN Govl Gel oy (PRI Pesy) by PRL Govt. | *"“/pni Peso} {{F+GeH}x C) or
) (PE, Peso) (PP Pesg) {PHL Peso) {FPHE. Pese) {{ieJoK} x C
A) 8) © o (€) () (6) ol 0 & ) {L) {0
F.  [SPARE PARTS AND SPECIALISTANDARD AND MISCELLAMEDNS TOOL
R [MECHANICAL
F.1.1 | Spare Parts per Unit of 50 %W Ciswrl Gansst Curing the Warrenty Perlod
(M-4.3: Part 0 - Technical Dats Sheets, Mechanieal YWorks of the
Technies SpecMertion)
.| Ar Fiter Evwmant (8 pealatre) 2ot
. [Lute OF Fiter Element {30 pea/size) 2 Lot
c.|Fusl Fitter Elerment (15 pcaiatze) 2 Let
d.|Water Fittar Elemeni, {§ peatsizy) 2 Lok
u.|Fan Bet |1 pesiuize) 2 Lot
1| Aftaeniaior Bk (3 posiatee} 2 Lot
q.|Cootant {4 Gattan) 2 Let
h.|Expected sparss to ba tonsumed during the parformances test Z Lot
1| Other sparw parts recommendedg by Manufscturer 2 Len
FA2 | Spars Ports per Totsl Un't of 58 1 Generrting Seta Supplied and
CePvered (M-0.7: Part it - TechnlcM Dats Sheets, Machenkeat Works of
the Techmical Spectication)
A |Fusl Injector Assembly 2 P
b.|Ton Overhauting KA 1 5e
¢ |Actuator 1 Set
d. [ Jacket Water Pumg Repar Kit 15et
. |Lute OF Purmp Repaic Kit 1 Set
f.{Fan Adaptor & Accessonies incuding Beanngy 2 Seis
g | Rocker Gaar Cover Gazhel 12 Pes
h_| Thermostst 1 5et
L|Luh Ol Pump Switch 1 Set
i Mot Water Temp. Swich 1 Set
k.| Tirbocharger Repaw Kit 1 Sm
1| Exhausi Maniold Betow 1 Set
m.|Magnetie Pickam 1 Pe
L{Cther gpare parts recommendad By Munufachurer 1 Lo
Notes: Frist devvery srte of all aqupmentimatenats shal bs &t the plant sne stated sbeava Code Country of Orign
i Tore fa & discrepancy on the numbentnitys ety antites bahwasn or #mong the technical provision and Schedula of Requirements [SOR), SOR tha¥ praval us | Unned States
* Bidders shall enter & cod tepresenting the Courlry of Origin of af ‘mported squipment, materials and accessores | {
*+ Cost of equipment, reight, insurance, ste. up ta Phil, port of entry, Refer 1o MTE-16.1{k)
#+4 Linkt Price for Locat Tranaportation, insurance and other kocal costy Incifertsl to defvary of e goods from the PhE port of antry or masufactueng ptant to firsl dulhvary sity
Hame of Bulder Nama and Sicnature of Acthorzed Representatve Desgnaton
HATIONAL POWER CORPORATION m VII-E PRI ALT
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BT DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2x50 KW MODULAR DYESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCASOC DPP UNDER
ELECTRIFICATION Of NEW AREAS N NEGROS
OCCIDENTAL
SECTION VA-SCHEDULE OF REQUIREMENTS VisP21Z12965a
SECTION V1! . SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
« | unr PrICE FOR GOODS AND RELATED SERVICES TO 8 SUPPLIEO szkwcz;%i;%::i’:::::mnm TOTAL PRICE
OM ABROAD
FHILFFmMEY
Hom scription c mport Dutes & | Vel Added Tax ramsport Vakea Addnd Loesl Curency
No. ° of Work or Matertats ary-um 0 Gozr:::,i“ other Lovies | and other Taxes Lo::“‘rpmh UntPricaof | Taxand other | Local Transpert Forss Curency | POTEOM (PRE.
D | Foreign Cumrancy | ¥rposed by PRI | imposed by PRI | pakvery sy | 30008 0f Services| Taxes imposeg | Detvery Ste (€xC} Peso)
E - Gavt, Govt. Py {PHA, Peso) by PRl Govt | **%png, Pase) (F+G+H} x CYor
() {PHl. Peso) (1. Pasa) (PhL, Peso) (PH. Peso) (oo} x €3
{B) 1<) [{=H ) (E) (F) (G) H) {l 5] (K) (L} M
F13 Mt r's 4p d Tools
FA5.1 | StandarSpecial Tocts per Total Linits of 58 kW Ganteet 3upplied and
Dattvarwd (W-5.1:Part 1 - Technical Dt Sheets, Wachanical Works of]
the TechnicH Specification)
FPortatie computer [(Menimum of Intel I7 Processor, 16GR RAM, 500GB HOO,
2Ghz, 1?—13,Twmm&mmlmm-hmmﬁﬂdmwomﬁng-
System compatible with manufacturer'sior Suppiers software} nesded i
. Programming the genset control setting {complate with Meensed CO-ROM 18mt
‘[dtive dongtes of genset contred mystem) and slectonk/dighal goveming]
sysiem Inchuding other digital components that requirs exchusive programs
from the Manufacturer andior Suppler with frem update throughout the
operating Ma of the genset
.{Puier, Cyfinder Liner 1 Set
c.[Puter, Ganerstor Bearing 15
d.| Puber, injector Steevs T 5
n | Extractor, Vatva Seat 15
1 |[Extractor, Prston Ring 1 Set
g.[Extractor, Vatva Guide 1 5o
h.| Extractor, Valva Spring 158
i,|Expandee, tnjector Slesve 1 St
. |Reames, injactor Swmen 1 Set
k[Cafbrator, Inpecior [Rangw (-600 bart) 1 Set
L|Ferler Gauge 1 Set
m Sm#mmmmmmmmmmaw T 5
n.|Claaning nozzie for caaning of lurbocharger T S
o.|Spaciat ooty for maintenance ard cenning of radiators and fans 1 Sat
| Machanical Torque Wrench with ek type or gial type torgus meastrement
ndicatoey for cyfinder head, main snd guide basring, connecting rod and ak| 1 Set
enging companents utfizing bott Bnd nut as locking mediom
a.{Sngle arv double open-end spaneer 15t
.| njector tming gauge 1P
s sq«cmﬁsmu tocts necessary for ovarhauing and re.a3semily of sngave] 150t
which_pry not menbonad ateve
L|Othar standard tooks recommandsd by the Manutaciurer 110t
Notes: Final defivary tite of 2l squinmentimaterials snal ba at the plant site stated above Coda Country of Origin
¥ thers 4 a dfscrepancy on the numbarsunitsseteiuantties betwean or arnong the fechnieal provision and Schadiis of Requirements (SOR), SOR shall preval [T Lited States
* Bidders shall enter & code representing the Country of Origin of 21l Imported equipment, materials and accessories |
* Costof squipment, frwight, Insursnce, sic. v to Phil port of sntry, Refer ta ITR-16.1(B)
1 Unit Price for Local Transportation, insurance and other locsl costy Incidental to delvary of tha goods from the PRI port of entry of manufecturing plant i fnal defreey she I
Namu of Bigder N and Signature of Authonted Representative Casignation
HATIOMAL POWER COSPORATION m VIS Loy
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BrO DOCUMENTS SUPPLY, DELWNERY, INSTALLATION, TEST AND
COMMISSIONING OF 2x%50 KW MODULAR DIESEL
GENSETS, ASSCCIATED ELECTRICAL EQUIPATENT AND
BALAMCE OQF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS N NEGROS
OCCIDENTAL
SECTION VE-SCHEDULE OF RECUIREMENTS VRPNZ12965«
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS5.2 - Breakdown of Prices
2 x 50 KW MOLOCABQC DIESEL POWER PLANT
UNIT FRICE FOR GOODS AND RELATED
* | UNITPRICE FOR GOOD'S AND RELATED SERVICES TO BE SUPPLIED SERVICES T0 BE SUPPLIED FROM WITHM THE TOTAL PRICE
FROM ARROAD
PFHILIPPINES
Ptem c import Duties & | Vatue Added Tax Vaua Aditeq Locsl Cul
Descrition of Work or Materials ary.- UNIT Uink Prics of Local Trans Tency
No, on " Q 1Goods or Servieas| OMerLevies | andother Taxes | o0 Eﬂ UniPricact | Taxand other | Local Transport Forex Paortion (P,
B | Forsin Currency | mpesed by Pit. | imposed by Phi, Detvery She | G000s or Services| Taves Imposed|  Defvery Sis (Ec‘"c'; Y Peso)
E (P Gavt Govt, "o (PHLPess) | byPhR Govt | *Tpn) pesgy (FeGeM x Chor
(PHA. Pess) {PhE. Paso) (PP, Peso) (Ph. Peso) (rae10 x C)
(A) {8) {C} ] (5) {A (G) (H) 4] )] K L (M)
E2 [ELECTRICAL
F2.14 |Spere Parts (E-12.0 of Part N - Technical Data Sheet, Etsctrical Works of]
tha Technical Spectication)
a.|Generator Circuil Breaker for Generaior Conbrel and Protechion Panel of 18
SO%W D/G Sat o
b, mwmmummmmmmmsa 1 S#
©.| Automatic Voltegs Regutrter (AVR) for SORW DG Set T St
.| RetatngRavphing Diodes for S0KW O/G Sm 1 5m
Fa1.2 [Swhchyard Maintenance Tooly (E-13.0 of Part Il - Tethnical Dty Sheet,
Etectrical Worka of the Technical Ipeciications})
4| Telescopic Hot Stick with Tip Lock Featres, 1 Set
Materist: Epcryglass, Minkmum Lengt: 35 i, Mo, of Sectons: 8
b. |Unerman's Rubber Gloves Pz
Sirw: 14°, Mazimum Usngs: 17,000 Vors 2
c.|Uneman's Bet
Maximum Length:d2®, Minimum Length: 34 Thio-D distance: 56 cm, Cenber, 1 Sat
Hote: 38°
d.|Positening Strap, Mylon
Maximum Leagth: 2.0m, Minimumn Lenqth: 1.3m, Adjustable Renge: 0.7m 15
8. |Heavy Duty Hard Mt with strap
(Pazand Safety Standard) 3 Pes
SUB-TOTALF (Amount In Words)
G,  |MISCELLANEOUS WORKS
G |Job Ste Cameray, complete with afl e FOCESINY AcCwasdries Bnd
tpericherals, sparm / tools, Insta¥ation #0d testing for the proper operation snd
[maintenance in accondance with the Spechications and Techrical Data
Sheety for tha provision of he following:
3 |Construction Cameras (2 Sefs), complete with the faquirsd accessores and 1 Lot
‘jeatoheraty:
SDHC Mernory Candy, complete with the requved siorage capacity and
b.|spRres; and,
€. Mlhmmmmmwmmwlm‘
Notey: Finm detivery srie of of squipmentmatenats shal 9 &t the plant srte strted aboren Cods Country of Ongin
if there is a discrepancy on e Aumberyunitsettiquanttes betwsen or among tha technicsl provision and Schedule of Requirements [SORY, SOR shal prevalt us United States
* Bidders shal enter a coda reprassnting tha Country of Origin of al imperled equipment, materiats and accassories |
*+ Coxt of squipment, freight, insurance, ete, uo ta Phil. port of aniry. Refer ta (TEL15.1(b}
v+ Unit Prica for Locsl Transportation, insurence snd cther local costy incidentst s delvary of the goods from the PRI pod of eriry or marfaciuring plant 10 finyl delyvery zite
Nama of Bidder Marna and Signature of Authorired Resresentative Designation

MATIONAL POWER CORPORATION m VI-BPE-Mo-10
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L. L W, L . .
BID DOCUMENTS SUPPLY, DELVERY. MNSTALLATION, TEST AND
COMMISSION'NG OF 2x50 KW MWODULAR DFESEL
GEMSETS, ASSOCIATED ELECTRICAL ECUIPMENT AND
BALAMCE OF PLANT FOR MOLDCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS N NEGROS
OCCIDENTAL
SECTION W.SCHEDULE OF REQUIREMENTS VP21 Z12%Se
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS5.2 . Breakdown of Prices
2 x 50 KW MOLOCABOC DIESEL POWER PLANT
UNIT PRICE FOR GDODS AND RELATED
* | UNITPRICE FOR GOODS Ao LATED SERVICES TOBE SUPPLIED | e ovics TO 5% SUPPLIED FRGH v THE TOTAL PRICE
FHILIPPIMEY
flam ¢ smpart Dutiey & | Vatse Asded Tax Valua Added Locat
Mo Deveription ol Work or Materists arrew) oots or Semices]  omortevies | and ether Tarcs bt | utPrcact | Taxand cier | Locat Tramspon Forex & Porton (PR,
D | Forsign Cumency | Mmeossd by PRI | mposed by PRL | papencne  |G00ts or Services | Taxes imposed  Deivery Sie {E!“g'"‘“ Peso)
" Py Gowl, Gont, e (PhR Peso} | by PhL Gowvt. | ***pwi, Pasa) {(F+G+H}x Clor
) (PRI, Pato) {PHE. Pasg) (PhR. Feso) (PHI. Peas) {(+34K) % C)
{A) 2) (C} [14)] (E) {F} (G {H) m (B x} U {0
G2 (Ml Equip t amd Materisty (Clouse MW.9.0 of the
Techmicd Spectficrtions)
G.2.1 |Four Wheet Drum Truck (210 liter capacity} 1Pc
0.2.2 Choex (10" dlamwter) 1 5et
G 2.3 [Steed Cabinet iocker, 90 x 45 x 120 &my, galvatom materaly 1Set
G214 [Ofca Tatle Bnd Chairs (Standar size tabie, 3 drawsars with Iock keys ard 2 1 St
chalrs wih roder bats)
G.2.5 |Ear vrasft-fukd Fled High ion Mg pr 10 Pen
G226 umouuqumm{fumnmmoimnm} &0 Liwry
G.2.7 |Flash Light and head Sght win rechamgeable AA tattery, Malagen buth, 150
LED bt
G238 |Automatie Rechargeatie Emergency Light 15t
G29 1Evecwim First A Kt (Plastic ease fi'ad specicaty 1o meel ha needs of
e slectricians mos] common infurles — bums, aps iritabions, cute and Insect
bites) consists of e folowing:
8 |Adneshs bandsges, plastic 1 x3 {18 pes,) 1 Set
. Bum Ointment 1/8 o2 {8 pos.)
£ |Cotd Pack, Instart {4 pen.)
d.|Eye wash S . Eyw pads & Strips (T pes)
o, | Twesrers {4 pes.}
f.iLatex Gloves, Pair {1 box.)
g.|PVP fodine Wipes (19 pes.)
h.|Sciysory, 47 blunt (1 pe.) 1 S
1| Sting K3 Swabs (4pes.}
1{Triargutar Bardage (4 pen.)
k[ First Adte Guids {1 pe.)
(5.2.10 | Oimsel Fust inclutting plastic arum 800 Liars
G.2.11 [Hard Hat with NFC loge, white color 5 Sets
G212 | Playtic table and 4-char, monobiock 1 Lot
MHotes: Firal deirvary sm of 32 squipmentimatensts thal b 81 the plart Sie statwd gbove Code Country of Ongin
¥ Treca Is 2 discrepancy on Me rurmbarsunkssateiouantties beh or among tha technical pravision snd Scheduia of Requirements (SOR), SOR sha¥ praval us Untted States
* Bidders shall anter a code representing the Country of Origin of a inported squinment, materiats and scoessories {
** Cost of equipment, freight, nsurance, ste, Uz 13 PHA. port of eniry, Rafer to MB-1B.1{%)
4% Unit Price for Loca! Transportation, insuranca and other local cotts incidental ko defvery of the ©oods from the Phil port of eatry or manufacturing plant to finel delvery she
Narme of Bdder Name i Signtive of Authorzed Repressmtatve Designaton
HATIOHAL POWER CORPORATION mD WILBPY Lok A 4
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B DOCUMENTS SUPPLY, DELIVERY, WNSTALLATION, TEST AND
COMMISSIONING OF 2x30 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL ECUPIMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPF UNDER
ELECTRIFICATION QOF HEW AREAS M HEGROS
OCCIDENTAL
SECTION VILSCHEDNALE OF REQUIREMENTS VP Z129E%e
SECTION V1l - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 50 KW MOLOCARBOC DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED
= | UNIT PRICE FOR GOODIS AND RELATED SERVICES TO 8E SUPPLIED SERVICES TO BE SUPPLIED FROM WITHM THE TOTAL PRICE
FROW ABROAD
PHILPRMNES
e c Impon Duties & | Vahie Addang Tax Valus Adried Locas Currency
riptton Mt - UNTT Uinit Price of Locat
Ne. Oesc of Work or Natarteta arv O |Goods or Services| OMeclavies | and other Taxes D:'wms;‘,m UrkPricsof | Taxandcther | LocaiTeansport | Portion {Pri,
D | Foreign Cutrency | Teosed by Prd. | imposed oy P | nopun sae  [Goods or Services| Taxes impaseq|  Detvery Site (ECIUC"J! i Poac)
. Py Got Govt. ot {(PALPeso) | by PhE.Govt | *™(phi. Peso) [{F+G+H}x C) of
t) {PMI Peso) {PhE. Pr=o) (PhLL Pesa) (Phi. Puso) (e} 2 €)
{A} {B) (c) L] {E} {F} (G) (H} {n 84 {K) L) ™M)
G.  {MISCELLANEOUS WORNS (C )
G.3 |Tegging andfor Labets for Equimment, Valves, Piping, Instrurnants snd s
Ty socessoriey a9 described in e bid documents or shown on the 1 Lt
driwings.
G4 |Paintieg for Fusl O Pioing & Equpervent, vater Pioing, Waste Od Poing, its
nnodﬂednhu.ﬁw.wmmﬂomummmmm 1 Lot
for factory painted sauipment and stcassores as described In the technical
spectications or shown an the drawings,
G.5 |Conduct raining at site of st least Four (1) NPC personnsl to be conducted
By expertls wha are knowledgeatle and trained by the genset manufacturer 1 Lt
of by sauthorized dietributer Inciuding equipment suxfiares.
GE |Conduct Testing & Commissioning inchoding st rstTuments and ohar 1 Lot
Sevices 3t described In the echnical specifcatony,
SUB.TOTAL G (Amount in Words)
GRAND TOTAL 1 T Woren)
Notes: Final delivery sits of a¥ squipmentmatenaty shal ba a1 the plant ste stared 2bove Code Coumntry of Ongin
¥ thera I8 0 discrepancy on the nurs Mafaetafmuaniiiey b oF amang the technical provision and Schaduls of Requirements [SOR), SOR thak prevall us Uinitedt Stales
* Bidders shafl enter a cods representing the Country of Crigin of #l Importad equipment, materialy and sccszsones
** Conl of equipment, freight, Insurance, ste. up 19 PhIL port of entry. Rafer o ITEL1E.1(b)
5 LinM Price for Local Trensportation, insursnca and other lacal cosh Incitentat i deltvery of the goods from e PhE port of entry or manufacturing plart o Snal detvery rita
Name of Bider Harmw and Sigratae of Autonzed Repressntatve Desinaton
MATIONAL POYYER CORPORATION m VHLBPE-Mok1T
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BID DOCUMENTS

SECTION VII] - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS [N NEGROS
OCCIDENTAL

VisP21212965¢

SECTION VIII

BIDDING FORMS

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION Vill - BIDDING FORMS

SUPPLY, DEUVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE QF PLANT FOR MOLOCABOC DPF UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
VisP21Z12965e

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
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Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 15T ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. ELIGIBILITY DOCUMENTS
a. (CLASS 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 Cerificate from the Securities and Exchange Commission (SEC) for
corporations, Departiment of Trade and Industry (DTI} for sole proprietorship, or
Cooperative Development Authority (CDA) for cooperatives;

* Mayors/Business pemit 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 bidders audited financial statements, showing, among others, the
prospective bidder's total and current assets and fliabilities, stamped “received” by the
BIR or its duly accredited and authorized insfitutions, for the preceding calendar year
which should not be earfier than two (2) years from the date of bid submission.

® Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a
form of Tax Clearance;

OR:
¢ A combination thereof

> Statement of all its ongoing government and private contracts if any, whether similar or not
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

» The Statement of the bidders 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-GOQ0DS-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 shali be verified and validated to
ascertain such completed confracl. Hence, bidders must ensure access fo sites of such projects/equiprnent fo
NPC representatives for verification and validation purposes during post-qualificalion process.

Page 1 of 3

This Checklist of Requirementls shall be provided lo prospective suppliersiconlractors Including all forms. Suppliers/contractars ere
encouraged fo consult this checklist belfore submitting thelr proposals on the deadline for the submission and receipl of offers.
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>

v

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

Duly signed computation of its Net Financial Contracting Capacity (NFCC} at least equal to the
ABC (NPCSF-GOQODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at
the date of bidding.

{CLASS B)

For Joint Venture (if applicable), any of the {ollowing:

s 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 Universa!l 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

®  Cettification from the Insurance Commission as authorized company to issue surety
Omnibus Swomn statement using any of the following form:

o NPCSF-GOODS-07a - for Sole Proprietorship;

OR

»  NPCSF-GOODS-07b - for Partnership/Corporation/Cooperative/Joint Venture with the
following supporting documents:

" In the case of corporations, board/partnership resolution or secretary’s certificate,
granting full powers to the authorized signatory,;

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including alf forms.  Suppliers/contractors are
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receip! of offers.
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*® For Joint-Venture, a resolution, duly signed by all the joint-venture partners granting full
powers to the authorized signatory

> Drawings & Documents to be submitted with the Bid, Sections M-1.0, M-2.0, Annexes A.1 to
A.3 for Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section V| — Part
Il Technical Data Sheets:

> 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 (Secffon Vi) 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 DTl 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 electronic 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 eppropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The
eligibillly requirements or statements, the bids, and alf other documents to be submitted to the BAC must be in English. If the
efigibility requirements or statements, the bids, and alfl other documents submitted to the BAC are in foreign language other
than English, it must be accompanied by a transiation of the documents in English. The documents shall be translated by the
relevant foreign govemment agency, the foreign government agency authorized to translate documents, or & registered
franslator in the foreign bidder's country; and shall be suthenticated by the appropriate Philippine foreign service
establishment/post or the equivalent office having jurisdiction over the foreign bidder's affairs in the FPhilippines.

These documents shall be accompanied by a Swom Statement in s form prescribed by the GPPB slating 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 PhIGEPS shall process the same in accordance with the guidefines on the
Govemnment of the Philippines — Official Merchants Registry (GoP-OMR).

A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non-
participation/regret supported by comesponding detailed estimates. Failure fo submit the two (2) documents shall be
understood as acts that fend to defeat the purpose of public bidding without valid reason as stated under Section 69. 1.(i) of the
revised IRR of R.A. 9184.

Page 3 of 3

This Checkiist of Requirements shall be provided to prospective suppliersicontractors inciuding alt forms. Suppfiers/contractors are
encouraged to consult this checklist before submitting their proposals on the deadling for the submission and receipt of offers.
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SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW MODULAR
DIESEL GENSETS, ASSQOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF PLANT FOR
MOLOCABCC DPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL

VisP21Z12965e
Standard Form Number: NPCSF-GOODS-02
List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started
Business Name
Business Address
Bidder's Role a. Date Awarded
a. Owner's Nama b. Date Started Value of Outstanding
Nar;e c:dCocgtr:acu b. Address Nature of Work o7 ¢. Date of Completion or Works / Undefivered
roj 5 ¢. Telephone Nos. Description Contract Duratior/ Date Portion
of Delivery
Government
Private
Total Cost

The bidder shall declare in this form all his on-going govemnment and private contracts including contracts whera the bidder (either as Individual ar as a Jolnt 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,

Note : This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification:
1. Contract/Purchase Order and/or Naotice of Award

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

Submitted by

Designation

{Printad Nams & Signature)

Date
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SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW MODULAR
DIESEL GEMSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF PLANT FOR
MOLOCABOC DPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL

VIsP2121296Se

Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid

Business Nama

Business Address

a. Owmer’s Name
Name of Contract b. Address
c. Telephone Nos,

Nature of Work

Contractor’s Role

Description

%

a.Amount at Award
b.Amount at Completion
c.Duration

a.Date Awarded
b. Contract Effectivity
¢. Date Completed

Notes: 1. The bidder must state only ona (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.

2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Certificate of Completion; or Officlal Receipt (O.R); or
Sales Inveice for the contract stated above shall be submitted during Bid Opening.

Submitted by

(Printed Nama & 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/Manufacturer’s assets and liabilities on the basis
of the income tax return and audited financial statement for the immediately preceding
calendar year are:

Year 20__

Total Assets

Current Assets

Total Liabilities

Current Liabilities

Net Worth (1-3)

Net Working Capital (2-4)

A R Pl Bl Nl

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all
outstanding or uncompleted portions of the projects under ongoing contracts,
including awarded contracts yet fo 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 :

Il
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Standard Form Number: NPCSF-GOQDS-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} , autharized representative of
and a resident of .

-and -

, of legal age, feivil 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 fim:

NAME OF FIRM CAPITAL CONTRIBUTION

R

—

2. 8

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.

if the bidder is a joint venlure, one of the requirements Is the submission of a valid joint venture agreement.
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Standard Form Number: NPCSF-GO0ODS-05
Page 20f 2
ACKNOWLEDGMENT

BEFORE ME, a Notary Public for and in , Philippines, this day of

., 200__, personally appeared , authorized representative, of

with Community Tax Certificate No. , Issued at

. on . AND authorized

representative, of with  Community Tax  Certificate

No. , issued at , ON known to me to be

the same person who executed the foregoing instrument consisting of two (2) pages, including
the page whereon the acknowledgements are written, all pages signed by both parties and their
instrumental witnesses and they acknowledged before me that the same are their free and
voluntary acts and deeds and that of the Corporations they represents.

WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above
written.

Notary Public
Until 31 December 20
PTR No.
Issued at;
Issued on:
TIN No.
Doc. No.
Page No.
Book No.
Series of

if the bidder Is a joint venture, one of the requirements Is the submission of a valid joint venlure agreernent.
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Standard Form Number: NPCSF-GOODS-08a

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 & fiqures 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 fumish 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 writien
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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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 Surely) . 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 & fiqures 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 called “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 retumns and PhilGEPs registration certificate
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to
him by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

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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Page20f 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

L

—
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REPUBLIC OF THE PHILIPPINES )
CITY OF )S.S.

BID-SECURING DECLARATION

SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW

MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND

BALANCE OF PLANT FOR MOLOCABOC DPP UNDER ELECTRIFICATION OF NEW

To:

AREAS IN NEGROS OCCIDENTAL
VisP2121296Se

National Power Corporation
B!R Road cor. Quezon Ave.
Diliman, Quezon City

I/Wel, the undersigned, declare that:

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. 9184; without prejudice to
other legal action the govemment 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)
I/we filed a waiver to avail of said right;

(c) 1am/we are declared as the bidder with the Lowest Calculated and Responsive
Bid, and /we have furnished the performance security and signed the Contract.

{ Select one and delote the other. Adopt same instruction for similar terms throughout the document.
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IN WITNESS WHEREOF, //we have hereunto set my hand this day of
20 at , Philippines.

{Name and Signature of Bidder's Representative/
Authorized Signatory]
[Signatory’s legal capacity]
Affiant

SUBSCRIBED AND SWORN to before me this day of 20 at
, Philippines. Affiant/s is/are personally known to me and was/iere
identified by me through competent evidence of identity as defined in the 2004 Rules on
Notarial Practice (A.M. No. 02-8-13-SC). Affiant exhibited to me his/her [insert type of
government identification card used], with his/her photograph and signature appearing

thereon, with no. and his/her Community Tax Certificate No.
issued on at
Witness my hand and seal this day of , 20
NAME OF NOTARY PUBLIC
Serial No. of Commission
Notary Public for unitil

Roll of Attomeys No.
PTR No. _, [date Issued], [place issuved]
IBP No. __, fdate Issued], [place Issued]

Doc.No.
Page No.
Book No.

Series of
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OMNIBUS SWORN STATEMENT
(PARTNERSHIP/CORP/COOP/JV)

REPUBLIC OF THE PHILIPPINES )

CITYMUNICIPALITY OF }S.8.
AFFIDAVIT
_ I, [Name of Affiant] ., of legal age, [Civil Status__], [Nationality] , and residing at
n [Address of Affiant] , after having been duly swom in accordance with law, do hereby

depose and state that:

: 1.
2.
|:
| .
1 3.
.,
4,
5.
L 6.
£
1.

I am the duly authorized and designated representative of [Name of Bidder] with
office address at faddress of Bidder] :

| am granted full power and authority to do, execute and perform any and all acts
necessary and/or to represent the [Name of Bidder] in the bidding as shown in the
attached [state lille of attached document showing proof of authorization (e.g., duly
notarized Special Power of Allorney, Board/Partnership Resolution, or Secretary’s
Certificate, whichever is applicable];

{Name of Bidder] is not “blacklisted” or bamred from bidding by the Govemment
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 controliing 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;

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 with the

eligibility requirements under ITB Clause 5 of the bidding documents;

[Name of Bidder] will accept corrections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in
monetary terms to determine the calculated prices;

IName of Bidder] is free and clear of all tax liabilities to the government;

. [Name of Bidder] is aware of and has undertaken the following responsibilities as

a Bidder:

a) Carefully examined and accepted all of the Terms and Conditions of the Bidding

Documents;

This omnibus statement is a requirement in the Technical Envelope. The following additional requirernents shall also be
b submitted: In the case of corporation/partnership/dV, duly notarized Specia! Power of Altorney, Board/Partnership Resclution,
or Secretary’s Certificate, whichever is applicable.
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION Vil - BIDDING FORMS VisP21Z12965e

Standard Form Number: NPCSF-GOQODS-07b
Page 20of 2

a) Conducted site inspection and acknowledged all conditions, local or otherwise,
affecting the implementation of the Contract;

b) Made an estimate of the facilities available and needed for the contract to be bid, if
any;

c) Inquired or secured Supplemental/Bid Bulletin(s) issued for the fName of the
Project] __: and

11. [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.

12. 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 converling 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. 1830, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, ! have hereunto set my hand this __ day of ___, 20__ at
, Philippines.

Name and Signature of
Bidder's Representative/Authorized Signatory

ACKNOWLEDGMENT
REPUBLIC OF THE PHILIPPINES )
QUEZON CITY )SS.
BEFORE ME, a Notary Public for and in Quezon City, Philippines, this day of
, 20 , personally appeared:
NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of ( ) pages, including the page whereon the acknowledgments is written
and acknowledged before me that the same is his free and voluntary act and deed and that of
the Corporation he represents.

WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above
written.

Notary Public
Until 31 December 20
PTR No.
Issued at;
{ssued on;
TIN No.
Doc. No.
Page No.
Book No.
Series of

This omnibus stalement s a requirement in the Technical Emvelope. The following additional requiremenis shall also be
submitted: In the case of corporation/partnership/JV, duly notanzed Specfal Power of Attorney, Board/Partnership Resolution,
or Secrelary’s Centificate, whichever Is applicable.
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VIIl - BIDDING FORMS VisP21212865e

Standard Form No: NPCSF-GOODS-07a

OMNIBUS SWORN STATEMENT
(SOLE PROPRIETORSHIP)

REPUBLIC OF THE PHILIPPINES )

CITY/MUNICIPALITY OF )S8.8.
AFFIDAVIT
I, [Name of Affiant] . of legal age, [Civil Status__], [Nationality] . and residing at
[Address of Affiant] , after having been duly swom in accordance with law, do hereby
depose and state that:
1. | am the sole proprietor of fName of Bidder] with office address at faddress of

10.

Bidder] ;

As the owner and sole proprietor of [Name of Bidder] . | have full power and authority
to do, execute and perform any and all acts necessary to represent it in the bidding for
[name of project] of the National Power Corporation.

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 President of NPC or its duly authorized
representative(s) to verify all the documents submitted;

| am 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;

[Name of Bidder] is not “blacklisted” or barred from bidding by the Government
of the Philippines or any of its agencies, offices, corporations, or Local Government
Units, foreign govemment/foreign or intemational financing institution whose blacklisting
rules have been recognized by the Govemment 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;

[Name of Bidder] complies with existing labor laws and standards and with the
eligibility requirements under ITB Clause 5 of the bidding documents;

[Name of Bidder] will accept comections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in
monetary terms to determine the calculated prices;

[Name of Bidder] is free and clear of all tax liabilities to the government;

{Name of Bidder] is aware of and has undertaken the following responsibilities as
a Bidder:

a) Carefully examined and accepted all of the Terms and Conditions of the Bidding
Documents;

b) Conducted site inspection and acknowledged all conditions, local or otherwise,
affecting the implementation of the Contract;

This omnibus slalement is a requirement in the Technical Envelope. The following additional requirements shall also be
submitted: In the case of corporation/parinership/dV, dily notarized Special Power of Atlorney, Board/Partnership Resolution,
or Secrefary’s Certificate, whichever Is applicable.



b [ |

TITT

e

-

St

B1D DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOQLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION Vill - BIDDING FORMS VisP21212965e

Standard Form Number: NPCSF-GQODS-07a
Page 2of 2

¢) Made an estimate of the facilities available and needed for the contract to be bid, if
any;

a) Inquired or secured Supplemental/Bid Bulletin(s) issued for the [Name of the
Project] ___; and

11. [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.

12. 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 enfity under an obligation involving the duty to deliver certain goods or
services, to the prejudice of the public and the govemment of the Philippines pursuant to
Aricle 315 of Act No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOQOF, | have hereunto set my hand this __ day of ___, 20__ at
, Philippines.

Name and Signature of
Bidder's Representative/Authorized Signatory

ACKNOWLEDGMENT
REPUBLIC OF THE PHILIPPINES )
QUEZON CITY )SS.
BEFORE ME, a Notary Public for and in Quezon City, Philippines, this day of
, 20 . personally appeared:
NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of ( ) pages, including the page whereon the acknowledgments is written
and acknowledged before me that the same is his free and voluntary act and deed and that of
the Corporation he represents.

WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above
written.

Notary Public
Until 31 December20____
PTR No.
Issued at;
Issued on;
TIN No.
Dae¢, No.
Page No.
Book No.
Series of

This omnibus statement Is & requirement in the Technical Envelope. The following additional requirements shall also be
submitted: In the case of corporation/partnership/V, duly notarized Special Power of Attorney, Board/Partnership Resolutian,
or Secrelary's Certilicate, whichever Is applicabie.
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
SECTION VIl — BIDDING FORMS VisP21212965e
Standard Form No: NPCSF-GOQDS-08
BID LETTER
Date:

To: THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers finsert numbers] , the
receipt of which is hereby duly acknowledged, we, the undersigned, offer to perform SUPPLY,
DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF PLANT FOR
MOLOCABOC DPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL {
VisP2121296Se) in conformity with the said Bidding Documents for the sum of flota! 8id 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 accepled, 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 BDS provision for ITB
Clause 18.2 and it shall remain binding upon us and may be accepted at any time before the
expiration of that period.

Untit a formal Contract is prepared and execuled, 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 as per ITB Clause 5 of the
Bidding Documents,

We likewise certify/confirm that the undersigned, ffor sole proprietorships, insert; as the owner and
sole proprietor or authorized representative of {Name of Bigder} has the full power
and authority to participate, submit the bid, and to sign and execute the ensuing contract, on the
latter's behalf for the [Name of Project] of the National Power Corporation ffor partnerships,
corporations, cooperatives, or Joint ventures, Insert: is granted full power and authority by the fName of Bidder]
lo 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] fin the capacity off

Duty authorized to sign Bid for and on behalf of

{nameo of bidder]
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
"ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION VIl - BIDDING FORMS VisP2121296Se

Bank Guarantee Form for Advance Payment

To:  THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

{name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, Clause 11 of the Genera! Conditions of
Contract, fname and address of Supplier] (hereinafter called the “Supplier”) shall deposit with the
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance
under the said Clause of the Contract in an amount of famount of guarantee in figures and words].

We, the [name of the universal/commercial bank], as instructed by the Supplier, agree
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely,

the payment to the PROCURING ENTITY on its first demand without whatsoever right of
objection on our part and without its first claim to the Supplier, in the amount not exceeding

[famount of guarantee in figures and words],

We further agree that no change or addition to or other modification of the terms of the
Contract to be performed thereunder or of any of the Contract documents which may be
made between the PROCURING ENTITY and the Supplier, shall in any way release us from
any liability under this guarantee, and we hereby waive notice of any such change, addition,
or medification.

This guarantee shall remain valid and in full effect from the date the advance payment is

received by the Supplier under the Contract and until the Goods are accepted by the
PROCURING ENTITY.

Yours truly,

Signature and seal of the Guarantors

{name of bank or financial institution]

[address]

[date]
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLCCABCC DPP UNDER
ELECTRIFICATION OF NEW AREAS |IN NEGROS
OCCIDENTAL

SECTION Vil - BIDDING FORMS VisP2121296Se

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 arelis {Specify) . are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please

encircle the applicable description/s).

This cerification 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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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION IX - BID DRAWINGS VisP2121296Se

SECTION IX

BID DRAWINGS

AW — Architectural Works
CW - Civil Works
MW — Mechanical Works

EW - Electrical Works

NATIONAL POWER CORPORATION

mhll IX-t
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BID DOCUMENTS

SECTION IX ~ BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABQC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP2121206Se

BID DRAWINGS

ARCHITECTURAL DRAWINGS

NATIONAL POWER CORPORATION

X1
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BID DOCUMENTS

SECTION V) — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 50 KW DOMULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL- EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABQC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN HNEGROS

OCCIDENTAL
VisP21Z12965e

SECTION IX - BID DRAWINGS

AW — ARCHITECTURAL WORKS

DRAWING NO.
MolDPP-BDA-17.001

MolDPP-BDA-17.002

MolDPP-BDA-17.003

MolDPP-BDA-17.004

MolDPP-BDA-17.005

TITLE

PREFABRICATED CONTAINER HOUSE
(Fltoor and Roof Plan, Plumbing Layout,
Elevations)

PREFABRICATED CONTAINER HOUSE
(Elevation, Schedule of Doors and
Windows)

GUARD POST
(Plan, Elevations & Section)

HAZARDOUS WASTE STORAGE &
LUBE/FUEL OIL RECEIVING AREA
(Plan)

HAZARDOUS WASTE STORAGE &
LUBE/FUEL OIL RECEIVING AREA
(Elevations)

NATIONAL POWER CORPORATION

i)



. - - R —

L=

L TN SGEVR Y U  GEVEPO | GHINEY ounS Suh Y tvini e Al amin S

2400 R 2400 '
nto I I |
O  O— O
= CUSSOOL INSUATION ¥ITH =
o @ ® = e A
PREFABRICATED s PREFASRICATED
CONTAINER  HOUSE = CONTAINER HOUSE
M0 WA WM O WS ) W W IO )
O a C O : ()-8 3 "
& @
E - g _ e
@m E & -
D
o+Jalal® o & Sit
OOAR $1PY o 4 '
~ FLOOR PLAN /™ ROOF PLAN e o se Wy
u SCALE s u SCALE 175 TO DRAMAGE
7\ PLUMBING LAYOUT
® ® ® © (=
' NOTES:
nso n% T AL INENSONS ARE N MRLMETERS URLESS OTHERWISE
!_ — mm ‘3:': mn—_\ f{EE:oD;R DRMIN r
WTERIOR CELING €0 ~ CLEAN OUT
STEEL DOOR
,J - 50Mi2 POLYSTERENE INSULATION
E I ! o 2o e N
1= = ™ PREFABRICATED CONTAINER HOUSE
gl B—= [ — 3 ] (FLOOR AND ROGF PLAN, PLUMEING LAYOUT, ELEVATIONS)
2t o T i o ‘lv oo T Y Sy ww —o e
7™\ FRONT ELEVATION /™ REAR ELEVATION oo
U SCME 1:75 U SCALE =75 . gm
1o MOIDPP-BDA-17.001 [wrcs so. VISP21212965¢




—_——

R

= I i =

. ., 1t

L

EJ GLASSWOOL INSULATION WITH PRE=PANTED
o __/ ©1 SHEET ROOF AND IWTEROR COUNG
25 VA RN 7875
Vd N
HHHN] JUHLLY AU FRAME SLIDMG WINDOWS HHHEHHEL i
/] ALUMINUM FRAME AWNTHG WINOOW
(3L} L (L] Ld | & *|4
2 ﬂf,l E
g| R I b1
51 -P ) SouM POLYSTERENE INSULATION WTH g
\[ DOUBLE-SIDED 0.45Ukt PRE-PAINTED G |
SHEET
E 5 g g oY
g b % CONCRETE FEDESTA. — {1 ¥ 2
L2 o L M ey T Y & CONCRETE STEPS —— o7 T - . T T T

N LEFT SIDE ELEVATION
u SCALE :75

a0 500

—

T T

N\ RIGHT SIDE ELEVATION
U SCALE 175

2100
<

100

* FLUSH TYPE STEEL DOOR

1000 _ 00
-,_l —— I l
g
g [ - !
T NOTES:
g 1. ALL DMENSIONS ARE 0 MULIMETERS UMLESS OTHERWISE
g = TNDICATED,

D D

1 FLYSH TYPE PVC DOOR
WEATHERPROOF

: DOOR KROB, : DOOR KNOB
+ DME (1} SET © GME (1) SET

®

1 GLASS AND AL SLIDING

WINOOW WINDOW PROELT; SUPRLY, DELIERY, PRTALLATION, TEST AND COMMBEONING OF T X M KW
1 & MW THICK CLEAR GLASS 1 ALUMINUM FRAME e L rit om DA OCRS GHF (R, ELESTIICATIN OF WETE
: ALUMINUM FRAME T OME (1} SET mmm“mu

: FOUR {4} SET

/™ SCHEDULE OF DOORS AND WINDOWS

S =

™ | o] ok S22

DESKIED ki
H ] — [

AR | PR DR 7 L [ pres

OR/ACN

[T

L 4

onc. na MOIDPP-BDA-17.002 [specs wo. VISP21Z1296Se
e, | pae WOURE OF SEWSEN WD | wve, | S A SHOWN l BID DRAWING w1

D

1 GLASS AND ALAL AWNMG

e NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, OUEZON CITY

™ PREFABRICATED CONTAINER HOUSE
(ELEVATION, SCHEDULE OF DOORS AND WINDOWS)




| S

T .ol -

L . e i &£

a...

u__

T—
® ®
- 2800 -
r TESG |
A i A T
o=
| l
gl | |
i &
© I H . ]!
I |
' [
I ve |
(S M S a1t
|
A
™ PLAN
\_/ soue 150

,g
:

YRR RN

o

LR

7\ FRONT ELEVATION

o/ s

150

i
]
3
E

i | -~ IM‘I'IK.IIHIIEPUST!:

|——— 150 THE. METMLIC PLASTIC
EM0 FLASHING

---_-_‘-—-'-'_‘—"--—-

%}—— 200 THC, VETALLC PLASTC
GUTTER

3 PR
DOWNSPOUT

150mm THL CHB wALL

PLAM CEMENT PLASTER W,

AN TIANR THANAT

AN

AN

/~\ RIGHT SIDE ELEVATION

\_/ s

EH@P 1650 ®5?5

LI

»

]

2
AN A AL

ANET L

7\ REAR ELEVATION

\_/ soe

270

g
P
“§

20 T, WETALLIC PLASTYC
RODANGS

200 THK. METALLIC PLASTIC
CUTTER

20,

BOARY r BEAM ’

| |

| | e

| I g

| I

t 1 -
g N N Pt OB PLASTER f
Z : -_ z

ZEAE

7\ SECTION A-A

150 \_/ s 150
20482 THC, METALLIC PLASTIC NOTES:
1. AL DWEKSONS ARE N WLLWETERS UMESS OTHERWSE INOICATED.
20684 THC METALLIC PLASTIC
QMR
' P
NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY
WAPLY, GRELUVERY, INETALLATION, TEET AME CONNELICREN) OF J X 3 KW
DIEMS, SENUETR, AFNOCAVED BLiSTRaChl POLEFWEMT SAE)
PLANT FOR SOLOCARDC DAF LWDER BLECTAFCA Teim OF s
150mm THE, CHB WALL m-m‘mn
FLAM CEWENT PLASTER M,
GUARD POST
(PLAN, ELEVATIONS & SECTION)
N/ e
oD
v
RCuEwED
e wo MOIDFP-BDA-17.003) &2 v VllPZ‘tZiZS’ESO
.| Wt WATURE OF REVISION o | ow| RECD) apD.| SDAEAS SHOWN BID DRAWING e D




. Te
£3

| SN | i | | Gm | S IC:: — =

u_.

. AND STEEL DOOR; SOMMX SOMU

VARE MESH ENCLOSURE SIDINGS

GAGE 10 WIRE MESH HEAVY
CALVANIZED ON 2"# STERL PIPE
FRAME SCHEDULE 40, INCLUDING

LOCKSET, ACCESSORIES AND

PANTHG.

/7~ FLOORPLAN

—/

SCALE

175

7™\ ROOF PLAN
\ J SCAE 175

NCTES:
1. AL DWENSIONS ARE W SILUMETERS UNLESS OTHERWSE MNOICATED,

2. WORK TH!S DRAWING WITH RELATED CrWt, MECHANICAL
AND ELECTRICAL DRAWINGS.

@ 8100
800 4000 2500 800
4000 2500 /——‘| é?nnm METALLIC FLASTIC
bs os /( os
8]_ j
@
©,
T —— W ]
pP
el 33 I]mu THK. METALLIC PLASTIC
_P
HAZARD WASTE g; souo wastE | | 4
STORACE a.g STORAT g 4} e
™~ o
20 BoC METAUIC PLASTC M L.J|ﬁmx METALLIC PLASTIC
SOING 143
? RAMP RAP
i ; o —
i ==
|| 1— @ 4 i 4‘
—n ¢ o "'
RaMP RAMP

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZOM CITY

PROELT: VLY, DELVERY, IMETALLATION, TEST AND COMMMENOMMNG OF 3 3 W

TR,
BALANCE OF PLANT FOR BMOLOCABOC P UMGER BLECTMIMCATION OF MEw

SREAR i PO OLTERNTAL
LA,

HAZARDOUS WASTE STORAGE &
LUBEFUEL OIL RECEIVING AREA (PLAN)

W;'-ﬁé@éf'j' E@Eﬂ -

EOWIDOED: A

T Gy, O

ez wo. MoIDPP-BDA-17.004

s o VisP21Z12965«

NATURE OF REVERION B

sonr: 175 l

BID DRAWING

o 0




[
——

—

L G S

L o

20 TH, NETALLIC PLASTIC
BARGE

s ——

P

®

THE, METALLIC FLASTIC
2.0uu

j[© e

2500

[

1€E x 127 127 NBER
T FASCIA BOARD

WHE MESH ENCLOSURE SIDINGS

2.tm x 0.9m WRE MESH DOOR

LOCKSET.

AMD STEFL DOOR: SOMMX SOMM § :
GAGE J10 WIRE MESH HEAYY 3 o : b
GALVAMIZED ON 2" STEEL PPE =3 H HrHE
mi:_t SCHEDULE 40, NMJDNGM & H !
' 4| e
PAINTING. — 3!7‘:-’. : r_j#. imiminioked
100 My THCK CHE ~ /] 1000 | 1000
COMTAMMENT WALL ¢
2000 2000
¥/ LOOKSET.
/7~ "\ FRONT ELEVATION

208 THIC, METALLC PLASTIC
ROOFING SHEETS

SWG

2 -~ 2im x 0.9m WRE KESH DOOR
{SOMM X SOMW GACE J 10, HEAVY
CALVANIZED) ON LR 40x2520 FRAVE

4000

1:73

2088 THIC METALLIC PLASTIC
SHEETS

E%

200 THK, METALLIC PLASTIC
SOMG

2500 4000
o u\
(50MM X SOMM GACE § 10, HEAVY [ W, N I 1 i
CALVAMIZED) ON LR 40x2%x3ud FRAME W/ ‘ |
2
8 =&
::C:[ ] I FLY || Qleow
1 2000 2000 |
+ 1
m REAR ELEVATION
A 175
NOTES:
@ @ 1. AL DIMENSIONS ARE W WMILLMETERS UMLESS OTHERWSE NDICATED.
4000

2 WORK THS DRAWING WITH RELATED CL, MECHANICAL
AND DLECTRICAL DRAWNGS.

WRE MESH ENCLOSURE 2
GAGE mﬂﬁsﬁ ”u?"‘m"é’?ﬁ | 28 A
NATIONAL POWER CORPORATION
CALVAMZED OM 2°¢ STERL PIPE o
Mwumww i L H ] AGHAM ROAD, DILIMAN, QUEZON CITY
LOCXSET, ACCESSORIES .
PANTING. § o | 4 EFL % | [ I VTEL 4 _§[ PROKCT. SUPPLY, CELWERY. INSTALLATION, FIHT 4sd) Commmonsta Of 1 X 9 1Y
-— RALANCE OF PLANT FOR WOLOCARCS D9 UmiER SLECTRIMCAMON OF MEW
i / [ 1200 1500 1500 | 1200 | A Ao LA
100 MM THEX CHA I 1 m‘ WESAOY
CONTAINMENT WALL 2000 . 2000 CONTAINMENT WALL ME HAZARDOUS WASTE STORAGE & LUBE/FUEL
OlL RECEIVING AREA (ELEVATIONS)
L D | T
/_\ LEFT ELEVATION /7~ "\ RIGHT ELEVATION p—
SCME 175 SCALE 1:75 [ [T
\—/ U ROVEWES | RGN, DS / MONT.
TS RAEHT
iV
| e A
o, . MolDPP-BDA-17.005 |»as wa VisP21212985e
o ey A L BIDDRAWING | = 0




R

—

S

C.

r_

€

u_.

N
= | !
e | I
TiE] S | amde [y
§ g : E] iga ‘ E!]' ly
1| |§ B ||| =T
L -
; ML
man G N owans
B =
=[] o
- TROYND: NEA m\\

e an

7\ _SITE DEVELOPMENT PLAN
\_/ s 1250

SAGAY CITY

Molocabog

— (R-WATER SEPARATOR
= PORRETIR LGTHING

!

sT

L4

F* = FUTURE TRANSFORMER PAD
oS

n

FQ = FNSED CRATE LINE

&\:_ﬁ = PROPOSED AREA FOR FUTURE EXFANSION

B NATIONAIL POWER CORPORATION
AGHAM ROAD, DLWMAN QUEZON CITY

it
§

LT

asr, APPNOVED:

METH

we o MolDPP-BDC-17.001 [scs. ma ViSP21Z12968e

MATURE OF PEWSIOM B | (e RrCo

SAE 1:250 BID DRAWING

= 0




N s e e

¥ —

L

tr— [

i

L

o S—

t

81D DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY., DEUWVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP21Z12865e

BID DRAWINGS

CIVIL DRAWINGS

NATIONAL POWER CORPORATION



iy

BID DOCUMENTS

SECTION Vi — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST,

COMMISSIONING OF 2 X 50 Kw DOMULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL

VisP21Z1296Se

SECTION IX - BID DRAWINGS

CW - CIVIL WORKS

DRAWING NO.
MolDPP-BDC-17.001

MolDPP-BDC-17.002

MolDPP-BDC-17.003

MolDPP-BDC-17.004

MolDPP-BDC-17.005

MolDPP-BDC-17.006

MolDPP-BDC-17.007

MolDPP-BDC-17.008

MolDPP-BDC-17.009

MolDPP-BDC-17.010

TITLE

SITE DEVELOPMENT PLAN
(Molocaboc DPP)

DRAINAGE PLAN
(Molocaboc DPP)

PREFABRICATED CONTAINER HOUSE
(Foundation Plan, Pedestal, Concretewalk
and Steps Details)

ENTRANCE GATE AND PERIMETER
FENCE
(Elevation, Section & Details)

SECLUSION FENCE AND PEDESTRIAN
GATE
(Elevation, Section & Details)

TYPICAL GENSET AND TRANSFORMER
PAD
(Elevation, Section & Details)

WATER TANK & DAY TANK STEEL
SUPPORT
(Plan, Elevation, Section & Details)

DRAINAGE APPURTENANCES
(Plan, Section & Details)

SEPTIC TANK
(Plan and Section)

FLAG POLE AND PERIMETER LIGHTING
POLE FOUNDATION
(Plan, Section & Details)

NATIONAL POWER CORPCRAYION



L _J

N N

—

s

-
™

,_.
!
Y a—

(. {Z [

-

t

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY., DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 50 Kw DOMULAR DIESEL
GENSETS., ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS

OCCIDENTAL
VisP21Z12963e

MolDPP-BDC-17.011

MolDPP-BDC-17.012

MolDPP-BDC-17.013

MolDPP-BDC-17.014

MolDPP-BDC-17.015

DIRECT BURRIED STEEL POLE
(Details)

GUARD POST
(Foundation, Beam and Framing Details)

HAZARDOUS WASTE STORAGE AND
LUBE/FUEL OlL RECEIVING AREA
(Plans)

HAZARDOUS WASTE STORAGE AND
LUBE/FUEL OIL RECEIVING AREA
(Frame Elevations)

PEDESTAL FOOTING AND R.C.
CONTAINMENT WALL
(Plan, Connection and Details)

NATIONAL POWER CORPORATION



50000

-

= FLAG POLE
= BATER TAMK

= DAY TANK

- ORAM PTT

= SIFTC TANK

= MANFDRER PAY

= FUTURE TRANSFORMER FAD

= ORL-WATER SEPARATOR

= PRNETER LIGCTHING

= PNSHED CRADE LINE
———eg = PERMETER FENCE (BAREED WIRE)

.-"’.”r.‘
e 33T ——

PR B AR ST

—

AAgIvass 23

 GUR GU

—

C

.

GO T WAL BAY

FAED ROAD

Fa: M

~~, DRAINAGE PLAN

\/ o

12250

——— = SECLAFRON FENCE
ﬁ = PROPOSIDY AREA FUR FUTURE EXPANSON

AGHAM ROAD, DILIMAN QUEZON CITY

CHL/ WY

e

W,

S SO

we. w. MolDPP-BDC-17,002

s vo. VisP21Z12965e

.| DATE

MATURE OF REVISION

| wecn| apen | SO 1:2250

BID DRAWING

e O




-

*
| S

G WO SR

-

|

- — =

__

==

| Sy—

/™ TYPICAL FOUNDATION PLAN
v SCALE 175

'/—-lmw!HlCKUB(FM

tOmms @ 200rmm Q.G

/™ CONCRETE STEPS DETAIL
= w

T50n250x10uM BASE PLATE

4-418 ANCHOR BOLTS
w/ STD. NUTS & WASHERS

10mm# TES © 150 O.C.

£-12mme BARS BOTHWAYS

100mm THX SAND
AND GRAVEL BEDOMNG

2
Sl 8
o ]
8%
§ R ]
90
SECTION
T [T t-s12 aans
BOTHWAYS
g & 4-012 vERL,
BARS

i

-
-
>
=

/™ DETAILS OF PEDESTAL FOOTING

S e

1200

NTS

10mme BARS @ M30mm O.C

——— 1Ommdl BARS AS SHOWM

’/\//\h

—
NN \\ ¢ / N

OOMPACTED FLL
150mm THICK

/™ CONCRETE WALK DETAILS

<

1:25

NOTES:
1. ML DMWENSIONS ARE M WILLMWETERS UNESS OTHERWSSE

SPECIFED.
2 FOOTMG DESICN  BASED ON ALLOWABLE SOW. PRESSURE OF
mguwm;mmxmmmm

SOL COHDITION,
3. THE LeMIAMA 28 DAY CYLUNDER COMPRESSVE STRENGTH OF

4, THE MMWBRM TELD STRENGTH
SKALL BE GRADE 40 (275WPo).

5. AL RENWFORCING STEEL SHALL S€ DETALED AMO PLACED ™
momtmm—ais.

NATIONAL POWER CORPORATION
AGHAM ROAD, DULIMAN, QUEZON CITY

me PREFABRICATED CONTAINER HOUSE
{FOUNDATION PLAM, PEDESTAL, CONCRETEWALK
AND STEPS DETALS 4

o |

"
Dl
PN, DR,/ AT | prer

tvc. w2 MoIDPP-BDC-17.003 ]m w VisP2121296Se

BID DRAWING

OE WIRE OF RvEm

SOUE: AS SHOWM




A

S A A

|

e —

e

[ | S

—

CAICE 10 WRE WwE=H Srnend GL PIPE S44
GATE HIMGE (272" OPENMG) WELDED ON . GATE FRAMNG WTH Ymme
(SEE DETAL) 2-25memxdmm FLAT BAR GL PIPE STFTENERS 2-UAYER 150mn C WM {2mmd
o 2500\, 1200 . \ 3200 N 2500 , 10 VERT. SARS © 600 0.6, AND 12mm
T KN T \ | 1 _ HOR, BAR AS SHOWN MTH WORTAR
ll . '{__ ] ] x 11 " | ——
! — e . 1 | s bid
| NE=E . : I = I
: s i i 2 N oo
L s Al = ¥ somme B4R DOOR Il ———12mws s pams
; i . . - b=t FRALE HINCE JAMS SPACED @ 300 0.C.
3 — | ] 78 ' 1k AOED PRI L&a‘é—-k!mm
1 1 ¢ . 7 = —_ BARS
ob | o P~ : 1
Eﬂ_c.l. !."""l- I i E% T )| 1 1 1 — 1 - I. I”" Im‘ | | _l : § b
T e T v e s 1 o 1
\ \ . e w _/"'"l ; . GATEHINGE N\ WALL FOOTING DET.
| ‘ | CnET X \_/ e 120
., _ L oG
DA NN YA 7
7\ ENTRANCE GATE ELEVATION
\_/ st o
g
PRE-CAST S
":"%'_m PST
L DBRACNG POST TED AT LI e
] CORMER POSTS(BOMH SOES} - 3 ’ " —— 12D A1 REBARS
+ A . A+ A
3, o —
| 2 -1 . ' 8
AL 1A ol 3 ) : —
- L e st RN T g
S SPOT (_zmnucn.v.srmmﬂt}‘/// o T g \_/ SE NTS
DETAN, N T Z i : I+ it :
T00L FMISHD CHB s o7 : : 8 LDETAIL ‘A’ N
EMCLOSURE FOR BACKFRL : 7 :-_ 8 aof &
CONRETE Fo0TING. —$— ?\‘ i i/ '/i, I 'I:g VERIFY NOTE:
Ew Il Ll “__l' L ”‘:_—"ﬂ V— J. ALL DRENSONS ARE M SRIAETERS UNLESS OTHERWS: MOCATERL
| 1 TN “‘1 : § . —= 4=12mim# VERT BARS
L L & m 1 ¥/ 10mme TES @ 250 O.C.
] A 2500 ""}?3- 2 : 700 77X} NATIONAL POWER CORPORATION
! - . 200 S AGHAM ROAD, DILIMAN QUEZON CITY
SECTIONA-A
7\ BARBED WIRE FENCE DETAILS P i Sbes. SENPLTEL ASTOATER ELETTa DT Aoty
$=12mmd BARS RALANCE G #LANT FCat IELCECARDE (M URDER ELEC TRICANON OF NEW
\_/ SuE 140 : gl g BOTHWAYS Lo TEA3 W e enes cocmTl,
~| &
. 1200 ™= ENTRANCE GATE & PERIMETER FENCE
| 10 BARS @ 350mm OC (ELEVATION, SECTION & DETALS)
] ————1——10 BARS A5 SHOW N o | o | e
Bl o " 7<Ix — Y077 PLA prow— R
Vor———v @ ™4 v | Daeme g —
ﬁ\!g A LALARAS /" _DET. OF GATE POST e e feon .
ekl A L s 1:40 nfe T
7\ DET. OF CONCRETE WAL owe. w MOIDPP-BDC-17.004 [Prcs. wo. VisP2121296Se
\_/ e % ] e o o veon 5 (oo o wra] seue.As sSHowN BIDDRAWING | =0




I NN S | S S— ¢ N | S U S

-

960

ST0. CALYANIZED

SEE DETAL A:{E

rp SECTION ¥ /_cmon: wFE
/ - ) 38mms 61, PPE
o
u)
o o ST, GALVAMIZE
=} ) CYCLONE WIRE
t: E
- SECTION Y
o DETAIL 'A’
o
B BARREL BOLT
25mm# CL PPE CAING 20
X8}
VERIFY L 2000 |
20mm ROUND BIR
HAsDAE WELDED TO BOL
/" \SECLUSION FENCE ELEVATION
SCALE 13
\_/ Gy THE SLOTTED STEEL PLATE
HASP W/ 10nwed ROUMD BAR
DETAIL ‘B’
2-LAYER 150mn CHE WTH 2mme
VERT, BARS @ 600 GL.C. AND 12mme
g 150 BAR AS SHOWN WTH MORTAR TOPPING
(=]
i (o] ; — NOTES:
a 2 7 Ty a 1. ALL DREDONS ARE M WIUMETERS UMLESS OTHERWSE
2 FoL _ 2 a5 = p 2 PLAVLAYOUT OF SECLUSIOH FENCE T0 BE CONSTRVC
RIRRI N Zlld a3 e o e e Tn. e, | o TED AR
SONYINY SN % FEL /] - 3. WORX THIS WTH ELECTRICAL ORAWNGS,
e 7’4 nz i 'ﬁ,;"?\:y' LT —
nZ >\~> //> 4-10men VERTCAL BARS w3 -/’~{<§ ;o&(\/\\//\ 78
S 9 ) 4
E = N ¥ 175mm 0. 9 A4 12mems TRANS, BARS NATIONAL POWER CORPORATION
<8 M o /—"'-srmomuc AGHAM ROAD, DILIMAN QUEZON CITY
@ 3-10mm# BARS z — ;—gm LONG.
- > MGIECT. RPTLY, DELAVERY, SOTALLATION, TRET AMD COMMIINONNE OF 2 X I KW
/ BT SOIY A C g UL T A
? - 400 — =
;‘l SAHD AND CRAVEL SECLUSION FENCE & PE&%ErSTRMN GATE
{ELEVATION, SECTION
E 520 E85 S e / T\ WALL FOOTING s =
'\/./\\/./\\/./\\/‘\‘\/K U SCRE 113 orsceen
600 x 600 Ot | Qiderie YT
MO
m o
/~ "\ PEDESTAL FOOTING ol T
\ j SCALE 1:15 . . MolDPP-BOC-17.005  [wrer wo VisP21Z12965e
WEV. | DaTE WATURE. OF FEVISION B | G| #ECD} A0 ] SCME-AS SHOWN BID DRAWING wv. O




R AV S

e (e fLo - b~ L. . L

1

NOTES:

B
L L UMM COUPRESSME STREMGTH OF COMCRETE SHALL BE
fcm 20.7 MPg (m pai) AT 28-DAY PERCO.
L 50 150 2 PEMFORONG BARS SHALL CONFORM TO THE
n whi ﬁmmﬁwmtmrmmmsmam
50 0.10L 159 I;.5 CRADE 275,
i, mir). L THE DESKN OF THE CEMSET AMD TRANSFORMR PAD
aE I FOUNDATION AND MOUNTING DETALS SHALL BE PREPARED BY
- t —E : TH CONTRACTOR SUBLECT TO KPU'S REVIEW AND APPROVAL
= ! | A FHAL DREWSON SIML BE AS PECOMKIOED 8Y M
~E [ JA— | A EQUPVENT MANUFACTURER N CONSDERATION OF THE NN
\ i \ A z ! 4. WORK TH W ELECTRICAL AMD SECHAMICAL DRAWDICS.
11 I Y Y P s || i
=
= 9 P T 3 T JE . \__"CDC{G -
—£ SOmme PYC PPE 150
TGN 0 WIEF HOLE™ ) N
R< PLAN Q Ef_g/ :
N f } 2l reLw él.; :
[A— A IR TR AL ¥
PLAN 2
L 7RG
[ REBAR a/——m a
— y /™ CHB ZOCALO WALL
BE o (7 Jamee e E
5 L e — e
BB E0 S R Y e swo
SECTION A
SECTION A )
FERAR B A
I )
100 € R f H—— VEL SURFACE
DRARY OITCH 7 -iE =5 [ / . . / . ]
3100 PTRROUS i
JONT FILLER . : - 7 - ;A
TN = R s
2 b
= s [ I, \ SECTION B —
S ' ;- ( e NATIONAL POWER CORPORATION
- * ( AGHAM ROAD, DILIMAN QUEZON CITY
a —7
;mm%saqg 200 L PROJCT. BUPLY, SELVERY, MITALLATION TRYY A0 cowmawonem OF 1 X W 100
3 B /" TRANSFORMER PAD S T B B o7 i e o O
THC SCAE NTS "
MO CRAVEL SE00R N ™E TYPICAL GENSET & TRANSFORMER PAD
__.__.___.._SECTION B {PLAN, SECTION & DETALS) '
"TAW ] 8D | DA
O ££ETAILS "ﬁ —
o Db
REVIEWED PRNCPAL ENGR F MRCHT. | METOMMEWDED:
cazanc
/7 CONCRETE GENSET PAD e
SCALE NTS MM,
U . o MolDPP-BDC-17.008  |opecs v VBP212129653
wv, | oAt WA OF REVISON g | ovn] Pocn] areD| SCLEAS SHOWN BID DRAWING e, 0




IS IV S

L

1Y AU

| N W | SUNUOVE I G § U i A

) N

200

2 L5SOEONSmm VERTICAL
1 e SUPPORT wEXDND T0
L L BASE PLATE
| 200 412U X ml;r
25 150 2%
3 \g\ mﬂsﬁml 1 = !ﬁmm 12X TSmen 2
) / \ i 10 CHEQKERED AT vy ExPANSeH BOLT - 3910 TES
8 —1 g LSS o o o LSOCH0mom. ANCULAR LR LA 77 3
o s = Il x MAURBIRVRL. o o L BAR WEKT, SUPPORT
@ SEE DETAR. ‘B i1 el Qe BASE PLATE s
' s
of £ b | L&, o g 0o TS 2 § S
NS ; CONCRETE PEDESTAL o]r
ST brsd —
PETAL ‘A’ -
ELEVATION FRAMING PLAN DETAIL 'A'
PLAN 4EEX0 D00 0 GHAVEL
- e e S| voes
400
7\ WATER TANK SUPPORT DETAIL '8’
\_/ SE 14
1200 750 150
| | 25 2%
DAY TN DAY A LISX7SXEmm VERTICA, NOTES:
(S DEL. & SPECT) BET. & SPECS s L SUPPCORT
o~ 1 1 AL DNENSONS ARE 1N WRLLETER UNLESS QTHERWSE
=11 i 37 7 o™ 3 i-—m PLATE 2. USE STRUCTURAL GRADE STEEL SHAPES, BARS AMD
3 1 /1 ! “l| » ° 150X 3081 2mm PEATES CONPORMING. TO. AST A3S, ¢
=1 u ol T z f ! — 3. ALL WELDING WORKS SHALL BE N ACCORDANCE WTH
o Q N | e T Serem THE LATEST EDITION OF THE AMERICAM WELDING
o 8 &g EXPANION BOLT SOCIETY.
@ | Al . STEFL CATED AND
o SFE DETAL B DETAIL *A 4 gﬁc %mucn'fu. ;: ‘s’v‘d&u BE FABR rr:s Jou
- " SPECTFICATIONS AND CODE OF STANDARD PRACTICE.
200 p B Rt aS ki |
SIDE ELEVATION FRONT ELEVATION s D O o T D ooy
| SUPPORT WELDED TO
WSE PLATE
1200 X TS
1200 . nr_gmmc Bolrs
1200 _ SUPPCRT o $
a1 iy /’ AN = NATIONAL POWER CORPORATION
] gl = y E AGHAM ROAD, DEIMAN QUEZON CITY
r“. .
?3 LTSATSXEmm ‘,/ LA LA PRI WPPLY, GELWET, BRTAUATION, TEFT Mo Commaacamen CF £ 1 80 5
SEIITAI.'I' 8 p . mwnﬂlmu‘mmmmmum
g b 8 oo SRS
" "D’ H_'_Lhé ™ TANK & DAY TANK STEEL SUPPORT
PLAN FERAMING PLAN . wATE(nR.m. ELEVATIONS, SECTION £ DETALS},
{ XD 0 CRAVL L L
0 D e s M Lm
ano ) Dl
TR | reorw. DR / mory. [ meosnen. A,
DETAIL B’ il :
DAY TANK SUPPORT = —
O A U — . 10 MOIDPP-BDC-17.007 [tcs. wa. ViaP21Z1296Se
wtv.| pot WATURE OF REVISON Br | a0 MED] PP | SEALECAS SHOWN BID DRAWING . O




WL L | Iy — \L ‘L

EL

Imen THK OMECXERED
_l[%.ﬂ_ﬂ?_ SR, PLATE COMR
DRARE DITEH
+ —ert
E T & 4 s Ve L= WL ¥l “"ﬁ
- - * * = h -
Pl S 1K OECKERD o ows 2l RS
L1, L gl  STEL ALATE COVER i g =
L 17 L] 8@ 10mem# BARS
70 DMS— PPN o SPACID AS SHOWH
r 4 s d+] 0 =t
* 1‘.| L * * [=]
J_ﬁj—bﬁmww mm%m
\__/ SCAE NTS
100 00 100 300 100
100meme VT PPt PROVIDE HANDLE BAR
£ FROV Dt - #12 ROND BAR
=] / * - OF’ LI * - - L] "“ 1%. t
[ I,7," .’,".....o.t: Lmllmll# B“m:
- 0‘0‘0 ’. - * 0’0’. L 1wmm
N PR § AP R TR R M OPEN CAMAL 4ven THC CHECERED
g8 Lt Lt T e T, CHECMERED mmw
- - - JQ LI I B - - - MTE
n a..‘o \0‘0 .o_':."o 0—
i e s T I T STERL
g |+ L - * * 4-‘0 - - 0.-
N AT
S L R B I S
. L Smm THE CALVANIZED
§ B A ST STEEL TROUGH(TO BE
§o * oot * g+ >’ ’m)
P L

SECTION A-A DETAIL ‘B’

7\ OIL-WATER SEPARATOR
\__/ SWE 1:30

NOTES:

1. ALL DWENSIONS ARE M WILLMETERS LMLESS OTHERWST MOMCATED

OF THE PNS FOR DEFORMED STLEL BARS CRADE I75.
4 POLYYWYL CHLOPTDE (PVC} PPE SMALL  BE  UNPLASTIQZED
CONFORMING TO 1504435 OR EQUIVALENT.

. OF FGL & TAPPING

SECTION

™\ DETAIL OF RC CANAL
\_/ SME 1:20

e DRAINAGE APPURTENANCES
(PLAN, SECTION & DETARLS)

il
ROEWED
/T
LT,
WECH,

e w MolDPP-BDC-17.008  |wims wa VisP21Z12965e

REV. | DATE

NATURE OF REVISION

BID DRAWING )

By | oo | reep] amen| SCALE-AS SHOWN




¢ WSS G | S

|| W

NQTES:

1, ALL DRENSONS ARE

W WLUNETERS

UNLESS  (THERWSE

ﬁcﬂm ™ THE DRAWHG, roR
150 1000 150 1000 150 2 VS 1Lee O OONCRETE FOR AL DRANACE APRURTENANT
3. ROMORONG STEEL BARS SHALL CONFORM TO THE
ggmrsor THE PNS FOR DEFORMED STEEL BARS GRADE
3 4. POLYWOL CHLORDE (M) PPE SMALL BE UNPLASTCIIED
| it noreeeE It | CONFTIAENG TD /504435 OR EOVALENT.
: 1 : CHAMBFR-2 : 500
1 owe T3 | m ! —
' Vo i Yo/
2 i e |- --==
<[N8 Ol R i s e %N 2N
; T~ | i
Bat. o, : '
P Faitis N o, | OO
L L | &1 1
il g gl it | il e il IS S 1Y p—
2 u\ g ] f] "2 BARS
’LJ ARRANGED AS SHOWK
#10 TEUP. BARS WANHOLE COVER (TYP.)
@ 200mm C.C WTH STEEL FRAME PROTECTION
PLAN
. 2450
|:50 1000 150 1000 150 @d\
PLAN
[ W
-s- [1 TI LR Ii 'T]
WNIET PWE] F‘:ig § F] 9'-';‘;{ O g 3 Ll
—1 , "2 LT
ﬁ == DUNLET PPE " | HAMDLE "F"‘
$12 VERT. BARS } J \ i ‘—‘
THANEER-1 @ 250mm 0C
12mend BARS PLACE
1 o HOR. B4 AHD SPACED AS SHOW
) "y NATIONAL POWER CORPORATION
1/10 SIOPE_ . _SECTION '8 AGHAM ROAD, DILIMAN QUEZON CITY
.3- PROEDE ALY, DELVERY, SeVTALLATION, TEFT AnD DOBtinvaiel OF 1 L 3 o
MOOULAN DML SPETE ALSOCATIO FLECTRICAL FCLAMEPNT  Anl
"2 O 200mm BALANCE OF PLANT FOR [ OF WEW
0. BW f— mﬂuam‘_mu
TE: SEPTIC TANK
SECTION ‘A" {PLAN AND SECTION) ,
7™\ SEPTIC VAULT 7\ MAN HOLE COVER
e =y \__/ sif NTS
ow. . MOIDPP-BDC-17.009 [srees. wo VIsP21212365e
Rev. | DaTC WATURE OF REVISION B | e reco| 4D SCALE:AS SHOWN BID DRAWING vy O




I

Lo

L

EL R

[ SR R | S

Ww .

]

b1 § * (37.5mm#) GL PPE
SEHEDULE. 40

g
9+ Vi 727z 2%z 777) rev

\

r-.-a u....,
1 1
1 .
1 .
1 1
+

7\ FLAG POLE ELEVATION
\_/ e 115

#=12mmd VERT. BARS W/
[~ 10mm¥ TES & 200mm Q.C.

FGL

200

AS SN

16002160100
CONC. PAVERENT

BOTHWATS
g %%%W -
SECTION
800
250
B ) ,‘ "." 4-12mmé VERTICAL BARS WTH
- ~ 10mme TES SPALTD AS
S
7
§ fdh

S=12mmil BARS
L . 1] BOTHEAYS

PLAN

/~\ FLAG POLE FOUNDATION

\_/ s 115

B 14" (31.5mm#) GL PPE
SCHEDULE 40
‘ :,.— 7" [Stwed) BLOGKOUT

4=12mem# VERTICAL BARS
WTH 1mend TES SPACED

%

200

A

800 - ANCHOR BOLT

T o o s OF
14 [-] )
bt g ¢ e 0
.ﬂ_l_é:.
100mm THK, SAMD AND
2 %?% GRA \—S-Ttllll BARS HW
SECTION PLAN
PERIMETER LIGHTING
~~ POLE FOUNDATION
\_/ s 120

NOTES.

2. USE 17.30WPe CONCRETE FOR ALL APPURTEMANT STRUCTURES LMLESS
1 FEWTROMG STEFL BARS SHML CONFORM TO THE REDUREMENTS OF

§g§musmnmmmmmmmw

OTHERWSE INDICATEDL
THE PHS FOR DEFOPMED STEEL BARS CRADE 2735

e
FLAG POLE & PERIMETER LIGHTING POLE FOUNDATION
(PLAN, SECTION & DETANLS)

1O
== MW&T

IO/ AN

o NPROVED:

MECH, u...-_m_',

ow. MolDPP-BDG-17.010 |m wo. VisP21Z12965a

WATURE OF REVETION

——

BID DRAWING | .0




CENTERLINE OF
HOLE AT POLE FACE v NOTES:
, AL OPWENSIONS ARE M AMLUWETERS IMUESS OTHERWSE SPECFIED.
DRIl HOES ON CENTERLMNE OF POLE FACES,

{RUFER 10 STEEL POLE DESCRPTION}

i_ .

L -

[{ NN S S

5

]
£
||

)
3
X z
4

X MEASURED (M THE QUTSE AMD ACROSS THE FLAT SURFAMCES.

\ 5. THE WARRIAL FOR POLE STHAL BE 34SWPo (30ksi) MOVAM YLD
€M THK, TOP .
?
L8

CROSSARMS  SHAL M THOK BEMDED CHAMNEL SECTON
HOLEPLANES mmmﬁmmmmmnmm
SCALE NTS CONTERS
% CROSS DRACES SHALYL BE BMM THIOK ANGULAR SECTON. LENGTHS
A0 LOCATIONS SHALL BE RIFERRED TO PLOCTRCAL DRAMNGS,
10, WORK THS WITH AND ELECTRICAL DRAWNGS.

(.’

/™ _TOP PLATE (SECTION A-A)
NS

\Jm STFTENER PLATE
S o |

_-___-.___—————————————————————---1

/
N

L S

' Iml | 3.0%m (10°=07) !
] BOTTOM \- 7\ CROSS ARM DET.
PATE —4 \_/ sue NTS
' COVER [\ N
(w1} L% z\ z\z\ )
I /~ BOTTOM PLATE (SECTION B-B L“ \ » l
‘i AT W Ll ’ !
| i) 7~ CROSS BRACE DET.
g i O =
! {58 NATIONAL POWER CORPORATION
ra i S AGHAMROAD, DLIMAN QUEZON CITY
Al @ LENGTH SALACE OF LANT PP WLOCAROS (9P (A BLECTRPSFATON OF 4N
55 NP an | 258 =
i DESCRIPTION DIRECT BURIED STEEL POLE
§§ : TP DIAMETER 200mm | 150mm e .
4 ‘ 2 I N3
B L E _‘ B BUTT DIAMETER 260mm 240mm
[ ] THICKNESS 4mm 4mm R £ MOTL | rmasom: A € ESPIRITY
/™ _ELEVATION OF STEEL PO&E . mHOIDPP-BDGATOT Joecs wo VisP21Z129650
. ' ", | DT NATURE OF REVISION BT | Oon | mcn] Ao, | SCAE-AS SHOWN BID DRAWING l .




Lo

-

N

UL

)

LY S

lLo— L.

| N SRR I S

FAL 7\ ROOF FRAMING PLAN
2 ] P \_/ SKe 1%
~N ke P e 4
N, X
\\//\,\/,\,\7/\ " 4—12mme
‘\4< AN BARS
/4 NEI%g ___iﬂ}__ CHE WALL, 150rm THK
A - PLAM CEM, PLASTER FM,
= /< [ FFL S
) ' e 05 gl - o 1 N 10mens ©
_'l‘.. I s ™~ .‘-///.//\/ FEL 600mm 0.C
] i D27 TN
100mm TH. SAND ‘// b, 10mme ©
.ﬁ— AMO CRAVEL BEDOMG g A% 600mn O.C.
o0 b
600 10wme ?xc.
SECTION 2 P WHM
600 R s NATIONAL POWER CORPORATION
450 _ AGHAM ROAD, DILIMAN, QUEZON CITY
2501 mm‘.w.wmnnmmwtlnm
WODLLAK TH, AMMCIATEG ELECTRCA, EOUAFREMT AnD
il A=1Pmme mm.ummmu DFF UNDEN. FLECTAINCATRDN OF NEW
/ Ya WAN BARS LOCATIEN: WOLOCAROG SRS, Sl GCCIOENT AL
o — 7\ WALL FOOTING hin GUARD POST
0 Dﬂ J \_/ SE 120 {FOUNGATION, BEAM AND FRAMING DETAILS)
f L CHO | DN
[ s ee = e
f T T
VWY | PR DR [/ MOFT | McowioesT: A,
ELAN e = =
ar, Y
WO T g, B
O gf:LUMN FOOTINSQ o = MolDPP-BDC-17.012 | e m ViaP21212965e
D T o TV 5 Towa Fas] e 50 BIDDRAWING | = 0

1075 ? 1650 <2?5'4"5 "

Q?) ®
i 575 1650 575 _,

7\ ROOF BEAM DETAIL

S

\_/ SE

120

1800
i
” I 250 1300 250 200
—:— ._; [—2-912 TP BARS s
1 T
LC 2024 0u 2002 rmm
! f RAFTERS . r | ! ‘ §|
s | —7 T |
| | LeTo0s0atSxtm #10 STIRRUPS SPACED AS SHOWN
. ) PURL 0 L 2-m2 paTrow BARS | 2-m2 porrou
I 1 BARS
L —— i s —— o
| [ SECTION
|
J




L

|

| SN .

L

e_

P-F

4000 2500
1 =1
o= = == 5
@ p_F P=F
§ é 100U THIC SLAS ON FILL Uf g é
10MMe 8ARS @ 0,30 W 0C AW
L -1 =1
& & &
p-F P-F
/™ FOUNDATION PLAN

U SCALE 175

800 4000 2500 800
LC=100:50:1%22 MM PURLNS
9 050 W O.C CONNECTED
j BY L 7557523 UM CLEATS
g I
@ @ LATTICED GIRDER LATTICED GRDER
{
i

& R L 18 g
. R S— 2
=] =] E 3

I N -

= = Vi 5

J
I
ATTt
@

8 [

/~ "\ ROOF FRAMING PLAN

175

NS

NOTES:

1. AU DRENSIONS ARE N WILLMETERS UNLESS OTHERWSE INDICATELL

2 WORK THIS DRAWING WTH RELATED ARCHITECTURAL, MECHAMCAL
AND ELECTRICAL DRAWNGS,

:

ROAD, DRLIMAN, QUEZON CITY

HAZARDOUS WASTE STORAGE &
LUBE/FUEL OIL RECEIVING AREA [PILANS}

W ] osd | tar

D SolaTED: H.Lm

OhmN | Dy o0

FERCRD | e DR/ MOTT. | R A,

On /T

ar IO

METH T e, DO

e i MolDPP-BDC-17.013 | specs o VIaP21Z12965e
rev.| oant WATLRE OF REVSON o | sl meo] weo| TaE TS BID DRAWING = 0




| SOD Qe

— o=

T

IR anl

L 75:75:6 ™M TOP

@ @ & BOT. CHORDS
oo ® ® ©
& TNAG. BRACNGS 4000
B00 4000 1000, . BOO 2000 . 2000 2500 8OO
|-
L 75756 i TOP LATTICED RAFTER =] I ‘ I
&'BOT, H0R0S , > LATTICE RAFTER — = ‘ i
SETaT a| | LATIICE, L S0xé0nS MM VERT. &
e 3 o e - | oL BRackcs
CEOER | 100 sde GL PPE SCH. 40 K 1
| 1 .
o q
=1 3l | !
% (] | , 8 .% Rl [k
ol i rrcoaminn wit '
- OIT —or ol-
R S a ' FFCL
” |
/7~ ELEVATION @ GRID B /7~ "\ FRONT ELEVATION
\ / SCALE 75 U SCALE 175
Dx40xS Nk VERT,
@ & DG, BRACHCS (2)
LATIKED RAFTER .
800 4000 1000 ]_,_ NOTES:
1. ALL DAENSONS ARE IN MLINETERS UNLESS OTHERWSE HOCATED,
L?:ugTﬂme_ g 2. WORK THIS DRAWHG WTH RELATED ARCHITECTURAL AND
' ! ELECTRICAL DRAWNGS.
e LATTCED
_ , CROER
LATCED |
l:} I
o issassmasmanaananl E
a (F 100 MMy 6L
& PIPE SCHL 40
! -l o NATIONAL POWER CORPORATION
rere (11 L el ¢ AGHAM ROAD, DILIMAN, OUEZON CITY

/7~ "\ SIDE ELEVATIONS
U SCALE 175

PROJELT: sy, DELWVERY, SmTacLaTom, TENT shl) COMMERMOMMNE OF 1 X i WW
EEAAN DIFRF, CFNAETA AKBCATED ELECTACAL ECRLAPEENT AMD
ALANCE OF PLANT FOR BOLOCARGE (W9 Lin(lth, PLECTRINCATIN OF MEW
APLAL W MO DTN T AL

RODMNON: SOLGCAIGR: hLAND, MESA: CCIDENTAL

™HAZARDOUS WASTE STORAGE & LUBE/FUEL
OIL RECEIVING AREA {(FRAME ELEVATIONS)

L OO | OO

) wmamer ML

T L]
D | rcrw. DER / wOrn | necoaanom: A, PIRITU
W0t
bi i o N

MEDL Managet,

A

o o MolDPP-BDC-17.014 | 3x »0. VisP21Z12965e

| oare WTURE OF REWSKM o | own| roco | en | SNE 178 BID DRAWING w {




L R G

| SR VS | SASURE | A

iL .

7

4—12 WM # VIRT. BARS W/ 10 MM »
SPACED 1 O S0 UM, 1 © 100 LM,

TES
REST @ 200 MM FROM SUFPORT TO
MIDHEIGHT

2 FCL

g

250

2" # STEEL PIPE FRAME SCHEDULE +0
EMBEDED TO CONTAINMENT WALl

100MM THK CONCRETE

SLAS W/ TOMU
/ REBARS @300Mu OC.0.W.
< FRL

2-108 HOR. BARS

550

e _Fé“"“:?-. 2

10¢ VERT. BARS O BOOMM

3—12¢ LONG. BARS

108 VERT. BARS @ BOOMM
o.C

150,

l_m_l

0.C.

100MM THY. SAND AND

/——120 TRAMS. BARS @ 300
AE ; ' o.c.
GRAVEL BEDUING

/7~ CONTAINMENT WALL (CW—1)

11 @ M
iR
PEDESTAL PLAN o it
=3 Hi
. i
100 MM GL PPE SO 40 HY.
4=12 MU X 75 WM ANCHOR BOLTS o THCK i
STFFENER PLATE 3"?‘" (4 E 5
12 WA THX, BRSE PLATE -—\ L2 HH
&
fGLw
EXCAION
§ T e

/7~ CONTAINMENT WALL (CW—Z)

N

—== 4~12 I ¢ BARS D,

100 Sk GL PPE SCH 40

100 250

/~ "\ PEDESTAL-FOOTING (P-F)

200

2

4=12uMe X 75MM

/ OYRA=BOLTS

BuW THICK
STIFFENER PLATE

/™ TYPICAL BASE PLATES DETAILS

/e

N

NTS

N

NATIONAL POWER CORPORATION
AGHAM ROAD, OILMAN, QUEZON CITY

LOGION:

BENSETE, ARSCOMTTD

AREA i MERRO DOCIDENT.
ANDS,

MONET: BeTLY, DELWVERY, BETALLATION. TEST AMD COMRRICRmA) OF | K B TOF
POUEEENT  AD

mE:
PEDESTAL F?'OUNG AND R.C, CONTAINMENT WALL

, CONNECTION AND DETAI‘I.SE

o, w0 MolDPP-BDC-17.015

PEEY M, VisPZ‘IZ‘IZSGSa

MATURE OF REWSOM o

Soar: 1220

BID DRAWING

™ 0




b

L-— -

-

r-

BID DOCUMENTS

SECTION !X - BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS (N NEGROS

OCCIDENTAL
VisP21212865e

— CZ

BID DRAWINGS

MECHANICAL DRAWINGS

NATIONAL POWER CORPORATION



— )

- T

BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION,

AND

COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLCCABOC DPP UNDER

ELECTRIFICATION OF NEW AREAS
OCCIDENTAL

IN NEGROS

LuzP21Z12465e

SECTION IX - BID DRAWINGS

MW - MECHANICAL DRAWINGS
"DRAWING NO. TITLE

MolDPP-BDM-17.001  PLANT LAYOUT

(2 X 50 KW MOLOCABOC DPP)
MolDPP-BDM-17.002 EQUIPMENT AND PIPING LAYOUT

(2 X 50 KW MOLOCABOC DPP)
MolDPP-BDM-17.003 FUEL OIL FILLING SYSTEM

(P & | DIAGRAM)
MolDPP-BDM-17.004 1.006 FUEL OIL DAY TANK

(TYPICAL)

MolDPP-BDM-17.005

MolDPP-BDM-17.006

MolDPP-BDM-17.007

DOMESTIC WATER SYSTEM AND OIL -WATER LINE
(TYPICAL)

DOMESTIC WATER SYSTEM
(P & | DIAGRAM)
GENERATOR SET WEATHERPROOF ENCLOSURE

(TYPICAL)
MolDPP-BDM-17.008 SHALLOW WELL DETAILS
NATIONAL POWER CORPORATION m P D 1X-1



‘o L.

[\ W ¥ R | Y

[ W

§
5 :
: :
]
:
i
I B sl N 1 Il
|k i
= M T G
oo oo =
N () =

/™ PLANT LAYOUT
\_/ sue 1250

SUPPORT OF FUEL OR DAY

THE DRIENSCH SHOWH MAY BE ADJISTED BASED ON
THE ACTUAL DRENSKIN OF THE ECAWPVENT TO BE

SUPPLER.
WORK THIS DRAWNG WITH APPUCAELE OWL AND
ELECTRICAL DRAWINGS.

LEGEND
 Nnm| /STRUCTURES
= ]

T beaTeR T

¥ hen e

FOST [FUEL DN, STORACE TANX

DT PAY TANX
ST PTG TAMK

ONS  [OL-WATER SEPARATOR
P FLAG POLE

NATIONAL POWER CORPORATION
AGHAM ROAD, TALIMAN, QUEZON CITY

PRCUECT. SUPRLY. DEUVERTY, INSTALLATION, TET! ANMD) COMMATICNMG OF 2 x 30 K]
BALANCE OF FUANT FOR MOLOCAIOE (8 UMDER ELECTADICATIDS: OF MEW|

TED ELECTWCAL

AREAS W NECAOY OCCIDENT AL

me PLANT LAYOUT

{2 X 50 KW MOLOCABOC DPP)

W | oD | tant R

TERGRET _m 3 amerer R YAyl
m RNCIAE, TR | AT [
OVEAACHT
(3134
e 14

——

FEY

o]

WRTURE OF REVWRCH

™ MolDPP-BDM-17.001 !w.-s w VisP21Z12965s

—— } BID DRAWING | = ©




[

l et [y (R o b e -
i 1= GENSETS AREA i
! o WMUUULAR GENGET I
i . 50 kW :
i g p vy, o g (['02_01080 s I
| ot — - S 3 |
i |3 Rl i i
I = =5 I
! = WOCUTKR GERGET i
, = e zZz 50 ¥ i
i o ] 33 (pG 101DSL} i
i g i ¥ 3 4 100 1 !
H o [ iJ 35 e H
|8 1 |
i WL — —— 1 i
! E SHALLOW !
! | t—wsu. WTH i
{ CONCRETE WALKWAY  HAvD PP
1 2 I
i RSN VN % ¥ i
! 4 !
{ OUTGOING FEEDER | P i
] BWE i
i 1L |
i i
| T HOSE BIBB ST oW i
| STOCKYARD AREA !
ot | (GUARD i
! 0ST !
i Ll :
VN i

1
I HOSE BIBB __ e 3

NOTES -~ -~
1. THIS DRAWNG IS FOR BIDDMNG PURPOSES OMLY, -~ ~

THE SUPPUER SUBKECT TO REVIEW/APPROVAL OF NPT DURING PROJECT MPLEMENTATION, THE SUPPUER SHALL \ S
SUBMT DESCH CALCULATIONS AND FOUNDATON DETANS FOR ALL EQUIPMENT AND CML STRUCTURES TO BE / {2 X 50 KW MOLOCABOC DPP)
SUPPUED/CONSTRUCTED UMBER THIS SCOPE FOR APPROVAL OF NPL. \ DETAIL "A"
5. TMIS DRAWWG SMOWS PRELMTARY DAENSIONS OF GENSETS. ™E SUPPUER SHALL WAKE WECESSARY CHANGES 7 o | owo | o ’
TO COMFORU WMTH THE APPROVED DRAWNCS/BROCHURES TD B€ SUSMTTED BY THE SUPPUER FOR NPC REVIEW N y oewen_| He
AND APPROVAL. ~ P [ g TR
6. MINAUM DEPTH OF FUBEDOCD PIPE SMALL BE NOT LESS THAN 300 MW I OPEN GROUNDS AND 400 5 LNDER ~ - T [ ————
ROASWATS. FOR PIPE TMAT CROSSES POADWAY, FPE SREEVES OF STEEL MATERINS OR RSC SMALL BE - - 7
PROVIDED. Sanpod
7. EMBEDOED FUFL OL PIPE SHALL O PAWTED/APPLED WM TAPE WRAPPING ™ ACCORDANCE WITH THE fec {
o [ECINCAL SPLGREATONS, o v 1 g
. WORK THIS DRAWING WITH APPLICABLE CIVIL AND ELECTRICAL ORAWNGS.
9. ALL OTHER WORKS, MATERIALS ANO SERWCES SHALL BE Mt ACCORDANCE WM THE REQUIREMENTS SPECIFIED IN ova o MoIDPP-BDM-17.002 |W""° VIsP21Z12965e
THE TECHMCAL SPECHICATIONS. I
| pre—— = wat g0 BID DRAWING | = 0

ALL DMENDONS ARE W W LWETERS UNLESS OTHERWSE SPEUFIED.

THIS DRAWSG SHOWS THE ARRANGEMEMT OF EOUTPMENT 10 BE SUPPUEDMSTALLED BY THE RUPPLER WHICH
NCLUDES MODULAR CENSETS, DAY TANKS, FUEL OB ANMD WATER SUPPLY LWES, WASTE OR O9aN LE,
TRANSOMERS, ELECTRICAL  POSTS  AND BALANCE  fF  PLANT  AMD  ASSOCATED OWL
APPURTENANCES /STRUCTURES,

THE SUPPLIER SHALL BE RESPONSTRE FOR VERIFYING AT STE THE MEASUREMENTS INFORMATION OR DATA
SHOWN ON THIS DRAWNG INCLUDNG AFFECTED CVL STRUCTURES/FACRITICS. THE EQUIPMENT SHALL BE
ADJSTED TO ST ACTUAL SITE CONDITIONS. FINAL ARRAMCEMENT OF EOUTPWENT MAY BE RE-ARRANGED BY

Y
:W'(Sf"l
/ —r—! \

g 1
7 e “ A
'3 I

LEGEND

[ — | tmww LOCATION EQUIPMENT FADUTIES

ECUPMENT/STRUCTURES

Tesitow TYPE AR CONDITONMG IMIT

AL WOUMTED EXYHALIST FAN
On, LNE

EOMESTIC WATER LINE

IOHL—WATER LINE

RETURN DA, UNE

N -WATER SEFARATOR

DRAN PIT

[WATER TAMN

[TRAMSFORMER PADH

JCONTROL PAMEL

=

3lv|%|s|3|3[213|3 |

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROETT SALT, DELAVERT. IMITALLATION, TEST ANO COMMITSIOMMG OF 2 1 50 K
MESEL GEMSETA, ASSOCWMTED ELECTMCAL EOUMENT  AdC
BALANCE OF PLANT FOR MOLOCARCE DPP UMDER ELECTREICATICN OF MEW

AREAS W MEGROS OCTIENTAL

[ADCatwe pagy WEOCLROS, JAOAT CTTY,
e EQUIPMENT AND PIPING LAYOUT




q S O { S (- T

.

TAP TO FUEL OIL
SUPPLY LINE

g THE CENERATOR CONTROL & PROTECTION PANTL LOGATED AT THE CONTROL ROOM;
7. mnmmmwmwmﬁmmmmwwmm
& @ o BEPLUTOL Py ROOE WSE KOT LESS AN 0 Al B AN S WETRS (oG
& \80Y R b teon AT o, ey oM Soemn.  THE FLENALE HOSE SHALL BE
| MADE OF SYNTHETHS RUBBER TUBE, REMFORCED WITH SPRAL-PLED SYNTHENC FABRIC WATH WRE
- HELSY: AND
oo TS S SO TP T B D TR AT Wik
DAY TANK NO. 1 Ex. OGTONDS, DGZ010S TFO-001, 26000, *
L6 1000 LITERS
\280Y LEGEND
FOT01TNK —
- UNE
o P [GATE VALVE (NORMALLY DPEN}

' S = P JATE VALY (vomALY 0%) PIPE DESIGNATION LEGEND:
0.80-METER FLANGED X & v ™= knoet vave _Iro-z?-ooa
PIPE FOR FUTURE _\_ . i T S pover SYSTII (UL o) l
INSTALLATION OF L \ 2 = — p= ML PPE 72 (DA)

FLOWMETER ( T % —{|— JLAMGED NTERCCIRECTION SEQUENCE MO,
\ I / c‘: A e MOCATOR
T &~ 15 [LEVEL SWTCH
S 1FO-003 x & P Py
6 (W/ LOCK) = A HCH LEVEL ALASM
‘“l“ WA LOM LEVEL, ALam
2 Z3) NATIONAL POWER CORPORATION
= ' v i Al AGHAM ROAD, DLIMAN, QUEZON CITY
v Foto2rLy  ORAN  OVERFLOW K ror01FLT ™ S R R AR
T T e FUEL Ol FILLING SYSTEM
0 RETURN ~0.80-METER FLANGED ____{P&IDIAGRAM)
+ / PIPE FOR FUTURE T B
GENSET NO. 1 |g—i | }\! FLOWMETER =
DG‘O‘DSL \ — / :10-0 MoIDPP-BDM-17.003 Imsnn VisP21Z12965e
REY. | DATE MATURE OF REVISON m | o¥D | eeco | a0, SCRE. TS BID DRAWING i mo

\ 1ro-

\
AN

—

|
oozZ /
-~

NOTES:

~

ALL DIMENSIONS ARE M MILLMWETERS UMLESS OTHERWISE SPECIAED.

ELEVATION OF CAY TANX SHALL NOT BE LESS THAN THOSE MDICATED ON RELEVANT OV
DRAWINGS, BUT MAY BE ADAISTEDANCREASED TO CONFORM WTH THE EMGING REQUREWNENTS PER
MAHUFACTURER'S RECOMMENDATION,

FUEL DL PIPES SHALL COMFORM TO ASTM A 53 CRADE £, SEAMLESS AMD SCHEDILE 40, SIIE OF
UL PPES T0/FROM THE ENGIMNE LAY BE REVISED TO CONFORM WTH THE REQUIREUENTS
SUBECT TO NPT APPROYAL

VALVES 65 WMUQ AND LARGER SHALL OE CAST IROM, FLANCED ENOS, DSY DR RISNG STEM, CLASS
150, VALVES 50 MWD AND BELOW SHALL BE CAST BRONZE, FLANGID OR SCREWED ENDS, RISING
STEM, CLASS 130

FULL OF. PIPES WHICH AFE BURED INDERCROUND SMALL BE APPUED WITH 1WM LNALM
THICKNESS OF TAPE WRAPPING APPLED SPIRALLY WTH OVERLAP OF 50X DR APPROVED
EQUIVALENT. FOR PIPES THAT CROSSES ROADWAYS, PIPE SLFEVE OF GALVAMZED STEEL MATERIAL
OR RSC SHALL BE PROMODED:

LEVEL SWMTCH FOR $NGH AND LOW LEVEL ALARM SHALL PE PROVIDED AND TD BE WOMITORED AT




LS ORI W U O A O S

LN W

\ 1 1 Waie INENFLOV NOTRLE
J,n\.?%‘g—?w// CONFDR WIH THE OCME REDUREMENTS PER  WAMUFACTURER'S
bt | 1 \ 5 & T TANK SHML BE SHOP-FADRICATED, RECTANGULAR WADE CF ASTM A
murrV\WL 35 OR APPRCVED SOUAL WTH WRRMUM THEXNESS OF 5 ML, WMH
S m&mﬁﬁmmwummm
SS0E STRES PP | [Tea e S EACH DESEL GORATNG SET SIAL BE PROVOED WTH FUL DAY TANK
5 LS Cealna e £ LEYEL SWTCH FOR MICH AND LOW LEVEL ALARM SMALL BE PROVOED D
T BE WHNIRID AT THE COERATIR CONTROL & PROTECTON FANAL
1] . LOCATED AT THE CONTROL ROCR: AND
Jame et v 7. OVERFLOW PPE (320) SHALL BE ATLEAST JOOUM ABCVE CROUMEL
{20 B PP
(RETURM FUEL OL
CATE = CVERFLOW Jupst B SRS '™ i
e {m:\&y i 00, o0 a R ey
oM CEWSET ?
=BT
DRAM PFE 19 | 00 N FPL
|.| ::\(lﬁl‘!mu T i)
T 9,
o m—/ M st(: I
_/) FRONT VIEW — L ue
FLECOLE HOSE
Pl RATE vALVE (MORMALLY OPEN)
[E—
FUEL OIL STORAGE DAY TANK ANER
§>
d# l>’|
L 50 VM § HOZRE WTH L l>
|/ CAP FOR SOUNORG
cmm o a
nsl.mmnun){) @ (g2 T— 32 1 ovemrLON // S
WA E
¥ALVE snF < ’/
.
suscmimonom {  g2® &\ AT
4 NATIONAL POWER CORPORATION
e B 0T patiE MM ;@t""f’ \ ™0 ol o Pt AGHAM ROAD, DILIMAN, QUEZON CITY
700 B PPE CLISE OPEN / PRGIECT. SAPLY, DELIVERY, NSTALLATION, TETT AND COMMSSICHNG, OF £ 2 54 KW
“\_m“ CATE YN o bRAM oL AT %u“‘n‘ﬁ«“&mi e e ELL Tt rvm OF W
(200 B 1PE)
(m 2129 § e
P ez} 1,000L FUEL OIL DAY TANK (TYPICAL)
TOP VIEW
TYPICAL ISOMETRIC LAYOUT
w1 MolDPP-BDM-17.004 |mm. VisP2121296Se

i




L—J

) S

IE__'

vLL Lt v

L

L
GENSET NO. 2 o
DG201DSL Ms_m—”Pqﬁ
I
|
I
. L
Ll |
GENSET NO. 1 L e
DGI010SL ,MW—M'C":
| ¥
I
I
|
l—[><1—c WATER
TO DW-001 OURC
CONTAINERIZED |
CONTROLS " — — " — I
ROOM
|
| ife]
' 3=
. 2z
I g
|
I
| 3
' :
TO GUARD H
HOUSE g
=

WO JAdN #001

WO JAdD #00L

NOTES:

2 AL PPN, PIPE FITTINGS ANO SUFPORTS, VALVES AND OTHER

5. ALL uPVC/PE PIPE DIWENTONS SHOWN ARE W HOUNAL DIAMETER

. THIS DRAWNG [5 FDR BIDOWNG PLRPOSES ONLY.

ALl DMENSIONS ARE N MUMETERS UNLESS OTHERWSE
SPECIED.

ACCESSOMES REQUIRED SHALL BE SUPPLED, MSTALLED AND
TESTED OY THE CONTRATOR INCLUDING THE REQUIRED EXCAVATION
AND BACKFLLING WORKS,

DOMESTIC WATER PIPING AND FITTHGS SHALL BE MADE OF

(M) MTH THE FOLLOWING EOUVALEMTS:
oA {37} = Y CUTSIDE DIAMETER {0.0.}
A (1 1/27) = SN OUTSIOE DIAMETER {0.0.)
INM {1 1747w AN O,
29 {17 = 358 00,
200 (3/47) = 2% 0D,
19 (1/27) = 20\ 0OD.
THE DIACRAM SHOWH IS TYPICAL FOR TWO {2) UMTS GENSETS
DISREGARD THE ZND UMIT F OMLY OME (MT 1S 10 BE
PSTALLED

LEGEND

WATER LHE

~WATER (€
] |cm: VALVE (NORMALLY OPEN)
D |reoves

— [Pawcen MTERCOwEETIN

NF&NPIT

AGHAM ROAD, DILIMAM, QUEZON CITY

1mTJ;'F'Ic:m. DOMESTIC WATER SYSTEM AND
“WATER LIN

Lid CHD | MM

R P

READNED | pRcPaL BT FARDHT,

o ra MolDPP-BOM-17.005 Imm VIsF21Z1204Ss

NATURE OF AW

| 1E NS BID DRAWING e O




1l

LEGEND

AN LMNE

im‘rz VALVE {NORMALLY DPEN}

lms VALVE {HORMALLY CLOSE)

By vave

REDUCER

91X X|X]| |

IBLM)FLAHGE

—_—
! ELEVATED
.| waTER TANK
| | 800 LTRS
=
I —
OVERFLOW oy v
l " AB
8 4
3 . &
2| 2
' i
o
0y-25-004
DRAM
g
A
g
2
2| post eme
) DW-20-007
v v ]
:
3 %
E; x X § OwW-00¢
8 5
2 8 CONTROL ROOM
.J,_'ir éif
= *
] 2
cB g
23 33
GENSETS AREA

SHALLOW WELL
HAND PUMP

MOZRE FOR DawM SPOUT STRANER]
LEVEL SWITTH 808 (1) PYE L
FOR FUTRE
NSTALLATON OF
LEVL SmH
PR 5 0
WOZHE W
ux
L0
T {) e e
E_] CHERFLOW ORIt
M TN
-
WATER Taw
; 500 LITERS
=
- -;nﬁ.u\t
F T | T
[ LT
TR WA LMy an
E;§'ID'E\HEW

TYPICAL WATER STORAGE TANK

NOTES:

1. ALL DMENSOMS ARE N MUANMETERS LUMIESS OTHERWISE

3
BY THE CONTRATDR MOLUDMG THE FEOUWED EXCAVATION AND

3 DOMESTIC WATER PIPMG AND RITINGS SHAL BE WADE OF
UNPLASTIQZTED POLTVINLY (HLORDE(UPVC) SCHEDULE BO DR CLASS
150 CONFORMING TO ASTM D-1784 OR APPROVED EDUTYALENT
{EXCEPT QTHERWISE SHOWN),

4, WATER SYSTEM PIPE SHALL GENERALLY BE MSTALLED UNDERGROUND
NO LESS THAM JOONM DEPTH,

5. ML PVC/PE PIPE DIMENSIONS SHOWN ARE [N NOMINAL DIAMETER

HOSE Br5g {Mu) MTH THE FOLLOWING EOUIVALENTS:

0 o (37 = SOMM DUTSIDE DXAMETER (£:D.)
QUARD HOUSE 40MM (1 1/27) = S50uU DUTSIDE DAMETER (0.D.)

HOSE e 32 (1 1/4) = 6o 0.0,

2% (1) = 3744 0.0,

OUTSIOE THE PERMWETER FENCE) 2009 (3/47 = 25 DO,

150 » 20MM DD.

DW-005 8. THIS DRAWNG IS FOR BIDDING PURPOSES OMLY.

(2% NATIONAL POWER CORPORATION
== AGHAM RDAD, DILIMAN, QUEZON CITY

PROECT: SUPPLY, OELIVERTY, INSTALLATION, TEXT AHD COMMESIONANG OF T o 50 0%
MODULAR {WESEL GENSERL, ASSOCWMTED ELECTACAL EOUPMENT AHD|
BAAMCE OF FLANT FOR WOLOCAROC DAF UNOCR ELECT FIMCATION OF NEW

mmm W NECADY

TME

DOMESTIC WATER SYSTEM
P AND 1 DIAGRAM

D | omre

O
DESGED | oY) P
e | 4P

]
REVEWED
CWLIARCHT
ELEC,
MECH

owe s MoIDPP-BDM-17.006 [m w VisP21212965e

RCIF AL ENCTA | ARCHT.

WATURE OF PEWSON ¥ | O*D.

HAE NTS

BID DRAWING w O




'
)

(3 S N SR N

LI 3

FRONT VIEW

U

ISOMETRIC VIEW

. 0]

_I_...-;I.O/

NO
1.

P

.,

¥ ~ ~

LEFT SIDE VIEW RIGHT SIDE VIEW

\
/

N
|
i
!
)

]
i
|
I

/

O o]

Torn
0§10

,\%g

i
§
\iiOI

/iz

/
\

TES:
THE ENCLOSURE SHALL MAVE THE FOLLOWNG FEATURES:
1,1 1555 THAN 89 ¢DA SOUND PRESSURE LEVEL AT 1 METER FROU ANY POIKT OF THE ENCLOSURE
1,2 2mm WINIIUAL THIO(NESS OF WALL/ROOF ENCLOSURE
1.3 STAMLESS BOLTS AND HINCES
1.4 CAN WITHSTAND 250 KPH WHD VELDCITY AND/OR AS SPECKIED N THE LATEST EDITION OF NATONAL STRUCTURAL
CODE OF THE PHRUPPINES.
THE SUPPLER SHALL SUSAMIT DRAWNG DETARS OF THE ENCLOSURE FOR NPC REVIEW AND APPROVAL
THE MOMITORTNG /CONTROL POINTS AT MOMETORTNG PANEL SHOWH HEREIN ARE LANMRM REQUIREMENTS. ADDITIONAL
MOMITORING POINTS AND (TS ARRANGEMENT MAY BE PROVDED AMD ARRANGED PER MANUFACTURER'S STANDARD SUBJECT TO
NPT APPROVAL
RATN TEST EQUIVALENT TO TO0MM PER HMOUR SHALL BE COMOUCTED YO ENSURE THAT RAM WATER IS PREVINTED FROM
ENTERHG THE ENCLOSURE,

e NATIONAL POWER CORPORATION
AGHAM ROAD, DILIAN, QUEZON CITY

PRORTT: BUPPLY, DELWVEAY, IEITALLATION, TEST AND COMMISSIOMNG OF 1 2 3 KN
MODULAR [DMESEL GEN ASS0CATED ELECTMCAL E
RALANCE OF PLANT FOR MOLOSABOC DFF UMDER BECTRIMCATICN OF MEW

™ GENERATOR SET WEATHERPROOF ENCLOSURE
{TYPICAL FOR ALL GENSETS)

QRTE

e MOIDPP-BDM-17.007 [sresso VisP21212965e

Lo - ATURE OF PEYRSIIN w | o | R | ad

NE NTS

BID DRAWING | ne O




-

TO WATER STORAGE TANK
4

25MM (3/4") @ UPVC FIPE —
JETMATIC HAND PUMP
2 GPM MIN. FLOW
CEMENT cnour\
-
= Y2 \% NS GROUND PROFILE
\7} 7 g 32uMe {1 1/4") GJ. PIPE
1 CEMENT GROUT
NA | RN
/ /\/ L/
/] \ ]
9
—tdl
_...J«‘
n
o
w
r 32WM ¢ SUCTION PIPE, HOT DIPPED
= GALVANIZED PIPE ASTM AS3, GRADE A 5CH.40
- CROUND WATER LEVEL
(START OF PERFORATION)
S0MM @ PIPE CASING, HOT DIPPED
GALVANIZED PIPE ASTM AS3 SCH.40
STAINLESS STEEL SCREEN (32 MESH)
WTH 5MM SLOTS ATIED WITH BRASS FOOT VALVE
PERFORATED
CASING
- -
=1 GRAVEL PACK

NOTES:

1
2
X

THIS DRAWING 15 FOR BIDOMNG PUPPOSES ONLY.

ALL DRIENSIONS ARE N MRLMETERS UMLESS DTHERWSE SPECHFIED.

EQUPMENT TO BE FURNISHED SHALL BE DESIGNED & CONSTRUCTED M

ACCORDANCE WMTH THE REQUREMENTS OF THE SPECFICATIONS &

SHALL RT MWD THE SPACE AVANABLE WTH PROPER REGARD TO
, PASSAGEWAY, MANDUNG AND STRUGTURE LANTATICNS,

4, AL wORNS SHALL BE DONE M ACCORDAMCE WITH THE RECUIREMENTS

OF THE TECHMICAL SPECIFICATIONS.

5 PPMG VALVES, FITTNGS AND OTHER  ACCESSORES SHALL BE

PROVIDED TO CONFORM WATH THE REQUIREMENTS OF THE TECHMICAL
SPECFICATIONS.
THIS DRAWHG SHOWS A TYMCAL NSTALLATION OF A WEL THE
SUPPLIER SHALL PROVIDE FINAL DESICN AND DETALS FOR NPC REVICW
AND APPROVAL

omen NATIONAL POWER CORPORATION

AGHAM ROAD, DRLIMAM, QUEZON CTTY

PROECT BFALY, DELWVEAY, BCSTALLATION, TEST AND COMMES TG allﬂm
MXULAR [IESEL GEMSETY, ASSOCWTED ELECTRCAL EQUWTWENT AMD|
UNDER BLECTRIFICATICON OF NEW|

twt wa. MolDPP-BDM-17.008 Imm VisP21Z21296Se

v, | osne MATURE OF REyeION ¥ |0

BID DRAWING w O

wen | U NTY




-y

- C

. L C_

BID DOCUMENTS

SECTION IX — BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION, TESYT AND
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

VisP21Z12965e

BID DRAWINGS

ELECTRICAL DRAWINGS

NATIONAL POWER CORPORATION




—]

A C.-

. TION, TEST AND

PIDDOCUMENTS COMMISSIONING OF 2 x 50 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER
ELECTRIFICATION OF NEW AREAS IN NEGROS
OCCIDENTAL

SECTION V1 = TECHNICAL SPECIFICATIONS VisP21Z12065e

SECTION IX - BID DRAWINGS
EW - ELECTRICAL WORKS
DRAWING NO. TITLE
MolDPP-BDE-17.001  SINGLE LINE DIAGRAM
MoIDPP -BDE-17.002 EQUIPMENT LAYOUT

MolDPP -BDE-17.003
MolDPP -BDE-17.004
MolDPP -BDE-17.005
MolDPP -BDE-17.006

MolDPP -BDE-17.007

MolDPP -BDE-17.008
MolDPP -BDE-17.009
Mo!DPP -BDE-17.010

MolDPP -BDE-17.011

Mo!DPP -BDE-17.012
MolDPP -BDE-17.013
MolDPP -BDE-17.014
MolDPP -BDE-17.015

DETAILS OF TAKE-OFF STRUCTURE 1/2
DETAILS OF TAKE-OFF STRUCTURE 2/2
CONDUIT PLAN LAYOUT

GROUNDING SYSTEM LAYOUT

LIGHTING & POWER LAYOUT AND DETAILS OF LIGHTING
FIXTURES

PERIMETER LIGHTING LAYOUT
SCHEDULE OF LOAD & RISER DIAGRAM
SYSTEM CONFIGURATION

GENERATOR CONTROL AND PROTECTION PANEL (GCPP)
OUTLINE DRAWING

GROUNDING SYSTEM CONNECTION DETAILS
DETAILS OF TRANSFORMER TERMINATION
DETAILS OF CONTROL HOUSE & CABLE ENTRY
GENERAL NOTES

NATIONAL POWER CORPORATION m h ‘, [X-EW-1



N S

T

S Gl § S ¢ G

v

LS .

2/0 AWG ACSR, 15¥

T CUTCOMG FEEDER

iy -'QI-

t5 %Yy, 10 kA FDS
& A FUSE LK

AUTOMA nc CEORT RECLOSER
Rl 15 v, 12 ka

KILOWATT=HOUR METER
13.8 kY, 3~Phase, 50 Hz

p—t 2/0 ACSR, 15 kY

1/0 AWE, 15 WV ACSR
1% Ln
W
15V, 106 FOS
& FUSE LNK
1 = 3 men 15a¢ XLPE POWER CABLE
CENERATOR TRANSFORMER

75 kVA, 3=PHASE
A30Y15 MY, BO0HT

90 AT,

480 V. 14 %G,

/ -PHASE, btHr
ueee

er gl t Tehmen, CoMTRO]
LU 7Y PROTECHCH &

o g
W P e
Srutdime FunC T

1/0 AWG, 15 WV ACSR
¥ Lk
L

15KV, 10kA FOS
JA FUSE L

3 = 30 mml YSkV YLPE POWER CABLE

(EHERATOR TRANIFORUER
75 WYA, }-PHASE
AV LAY, Bz
OF
et Bl Sy
90 AT,
430 ¥, 18 kNC,
/ 3-PHASE, B0My
wocy

T ¢l

1/0 AWG, 15y ACSR
WY LA
-
15kY, 10kA FDS
A FUSE LINK
1 = 30 mm? 15hV XLPE POWER CARLE
STATION SERWCE TRANSFORUER
13 WVA, 1-PHASE
7.97V/240V, SHr

2 ~ 22 mend, SO0V THHN/THWN-2
COPPER CONDUETOR

XILOWATT-HOUR METER
240 v, 1—Phaose, 60 H2

2 = 22 mm? 600V THHM/THWN-2

COPPER, COMDUCTOR
1 = 8.0 mmi E00V THAN/THWN-2
COPPER CONDUCTOR

L T PROVIDE PRO WODULE EQUPPED
WITH THE ENCIE=GENERATOR PROTECTHON 5
3 TRP AND FALLT ALARM CENERATOR
SHALL HOLDED 1N THE  ENGME-
TOR ANNUNCIATOR WINDOW,
4, DURDENS ANG RATNGS INCLUDING PROTECTIONS OF

M VOLTACE TRANSFORMER
) COITATIR TRANSFORMER  § CURRENT TRANSFORMER
(METEaNG)

§# CURRENT TRANSFORMER

O CURRENT LAITING FUSE (RELAYMG)
M FUSE DISCONNECT SWITCH 5 KLOWATT-HOUR METER
cees UGHTIING ARRESTER + EARTHGROUND

PROTECTION & MONITORING DEWVICES:

17  CVRSPEED RELAY
25 SYNCHRONITIG DEWCE
27/59 IMOER/OVER VOLTAGE RELAY
30 AMNUNCIATOR RELAY
32 DRECTONAL POWER RELAY
48 UMDALANCED CURRENT RELAY
49 THERMAL RELAY
50/31 WSTANTANEOUS/AC TME OVERCURRENT RELAY
SON/SIN RESDUAL OVERCURRENT RELAY

- - _ - To 240 v
L3 nm’.smmmz L3 30 med, mmmz S on o rOAY
PANELBOARD Bl FREQUENCY RELAY
94 TRIPPRNG RELAY
s, s e G ) BRI
as " - A 5
20 My, 08 PF m\ o~ Jsohn o8 R o NATIONAL POWER CORPORATION
DCHE - AGHAM ROAD, DLRAAN, OUEZOH CITY
e R mmrmmmmmmm aa-sonr
: GEEETY, ARSOCMTHY
muwmmwmmwmmoﬁm
1 = ¥ mend, BOOY THEN/THWN-2 qt—xm*.mmmm-z NALAD T MEGIACES COTIOENT M,
COPPER CONDUCTOR COPPER (CONDUCTOR
er L e SINGLE LINE DIAGRAM
nEQ {2 X 50 KW MOLOCABOC DPP)
k [ oo | oan y
DESKGHED
[ ] e
REVEWED L ENCR | ARCHT.
{VLIAENT
BEC [T ]
owa . MolDPP-BDE-17.001 [sxm VIsP21212965e
o e o et wrs, | BID DRAWING | w 0




lL. L [ A S

L4 S

L.

| SN

NOTES:
L AL OMENSONS MOCATER ARE H MLLMETERS UNLESS OTHERWSE
. ALL MECESSARY MODFICATIONS/AOLSTVENTS AND FNAL LOCATKNS

EICENT

1 AL EUMENT AND METALC STIRICNRES SMALL BE PROPERLY
CROUMDED, REFER TO  MoDPP—BOE-17.012 FUR  CROUNDING
CONMECTYOM DET

E 4 w&nﬁ%xmmmmm
LEGEND:

' D ~ DESEL CENERATER

@ = CONRATOR CONTROL AND PROTECTON PANEL (CCPF)

O = CORFATOR TRANSFORMER

BT — DAY T

a ‘ : o~ DN AT

g B
a ;
: ¥
[
5 §
§
i
i = g? E'i
H ;
: ;
CEMSET] ARFA -4
E] . -
5 E = — E - n -
i Ll | =T .
o Iy i |
A — e NATIONAL POWER CORPORATION
rTOma PERDER AGHAM ROAD, DILIMAN, QUEZON CITY
PROJECT: BUPPLY, DELWVEITY, INSTALLATION, TEAT AND COMMISSIONNG OF 2 o &) Kw)
[E1 g MODULAA DESEL GENDETH, ASBOCUATED ELECTRICAL EQUIRLENT AHD)
DE' — e HATAROOUS BLANCE OF MLIAT FOM MOLOCABOG DRF UHGER. ELECTRICATICN OF NEW
STOUCYARD AREA sl iyl Nz‘mﬂ.
i PO e e me EQUIPMENT LAYOUT
(2 X 50 KW MOLOCABOG, DPP)
L Cl DATE
m '..— THE
e
7™ EQUIPMENT LAYOUT s [T ST
N = T e
ol “Sanegw. 0
e, MoiDPP-BDE-17.002 ImuVisPﬂZ‘lMSe
nev. | parE WATURE OF REVIION | ova | mem | wvo | TUE 1129 BID DRAWING |m 1]

LY S



126)

o~ __ O

o g

X
R A

XA ES X

fRoe A RS

N

FROMH et
CEMER A TOR| GEMERL o

™

N.T.5.

SECTION A

AGHAM ROAD, DILIMAN, QUEZON CITY

NATIONAL POWER CORPORATION

[= O

BID DRAWING

SWITCHYARD {172}

REAEWED | ProicIie, PR | ANCHT.
.

om.ua MoIDPP-BDE-17.003 [mn\ﬂsl’212129680

LEGEND:

B
m
&
¥
t
Hi;

w

— 10 ABG, 1Y SR
— CROUND CLAP

mr
i

|

— TENSOW NSULATOR
(6) — STATIOM SERVWCE TRANSFURMER

(1) — 1/0 WG, 19V AR

(7) — COMERATOR TRAHSDRMER
(3) — OVERHEAD CROUND WRE
(3) — MOT LME CLAMP

(2) — oM STEEL POLE
(3) — SPOOI, MRULATIR
(4) — DEAD-DNO CLAMP

(5)

o | osD | mrh | v AE HTS l

AT OF REVTSC

! ©| |o W wm mm mm
i | T
i (g B W1
d B A m MW mmwmm

3 yx e

o){o m mmmwm

" g Al



i

i 1L ft—

14

¢ [

TRINS
R
NN
LT
BT
AN
AN
Do
bR
o

SECTIONB

\J/I SCALE N.T.5

T
5
NS
Y

SECTIONC

W SCALE N.TS

21
HY HOE
NATIONAL POWER CORPORATION
o mo —@ AGHAM ROAD, DRIMAN, QUETON CITY
@ mmmtw.muurmwmm OF I x 5% K
SFE DETAL 7B° SN OF PLAST PO LD D UNGER, ELECTRIICATION OF hecW|
NEEAS i MEGACHS DOCIDENT M,
TH B ; B L e e S D DETALSOF
: ™me:
5 P SWITCHYARD (2/2)
N J z {2 X 50 KW MOLOCABOCDPP),
10 FUSE DRSOONNEET: y s FROM 480¥ CENERATOR »w oD | DaTe ke e
i T i
N Ctmann R X SOTECho P /7~  DETAIL*B" e | _ sy
{GePP)
FOUNDING QLR OUNDY \ |/ SouE N.T.S T T p———p—
S 7% e, AR vy
/" \ DETAIL"A" — :
N WIS owa o, MOTDFP-BDE-17.004 Imm\ﬂsPZ1Z1 2968
== T T Tem ] e wrs. BIDDRAWING | m O

SEE DETAML A

SECTIOND

\l/ SCALE n1S

NOTES:
1 AL DMENSONS ARE M MULMETIRS UMESS OTHERWSE
SPECFED.

2. AL EQUPNENT AND METALLIC STRUCTURES SHALL BE PROPERLY
GRUNDED, REFER TO oDPP-BDE-1701Z FOR CROUMOBG
COWECTION DETALS. .

LEGEND:

— 3/D AWG, 15KY ACSR

—1/0 AWG, 15KV ACSR

) —ant STEL CROSS A

— 15V ALPE POWER CABLE

— SEALANT

3 — 110mm DA, uPVG CoNDUIT

— ELECTRICAL INSULATING SHRCLD, MGH YOLTACE SOE BUSHNG
— ELELTRIGAL INSULATING SHROLID, LOW YOLTACE  SDE BUSHMG
3 — TERNATION 17

— 32wen DA uPYC COMOUIT




L. . 1L i {L

1L .

TR B T A o Ty
g ]
: :
: g
5 ¥
g
% L C LW o
1 t“\
] e 4
;% - 43 sosveran.4
£ a
INTY .?L .y %
ﬂ.!l&.!l—--—- | Y
g, e . /1
E '._: ! | ® ™ AT ST A
- el
Fisr A .
g T myrway -
: T
i taTweG FEEDER
Ejr? HATRIOOY
B (1] e T
G FACTY heermnG ARLA

SUPPLER
ECUPWONT BODY CROUNDING.,
ALL PERSETER LGHTING POST SHALL BE CONMECTED T0 THE
GROUNOING GRD.
AL EQUPMENT CROUMOMG %MAML BE CONMELTED TO THE
CROUNDING

GRID,
CROUNDMG CONDUCTORS SHALL BE EMEBEDDED AT LEAST 0.50 m
EXCEPT FOR THE CROUNDING  CONCUCTOR  BETWCEN THE
GENERATOR CONTRR. AMD PROTECTICN PAMEL AND CONTAMERIZED

COMTRCE. ROOM,

THE MARAM CROUNDWNG CRD DESGM RESTSTAMCE SHAL BE
FIVE (5} OV,

K TS DRAWNC SHUI BE WORED W DRANNG MG
HolPr-IDE-17.0M2,

L L

~

LEGEND:

(D =~ DL EHERATOR

(D - CDERATIR CONTRCL AND PROTECTION PANEL (CCPP)
(D - COERATOR TRANSFORMER

——= - 10 mm® BARE COPPIR COMDUCTOR

100 mem® MSULATED COPPER CONDUCTOR

- 50 mm' /22 men® NSULATED COPPER CONDUCTOR
= GROUND ROD CONNECTION

- CROSS CONNECTION

TEE COMNECTION

- OAY TANK

- DRAM PIT

- PERMETER LGHT

*>324 +0 |
|

omex NATIONAL POWER CORPORATION
AGHAM ROAD, DILTMAN, QUEZON CITY

PRCLIPCT: SUMALY, DELAVERT, A TALLATION, TEST AMD COWWERDNMG OF 1 2 50 K]
MODULAR DESH, GEWIETL ASSODATED HECTRCAL EQUPUENT AND|
UNOER

7\ GROUNDING SYSTEM
—/

SCALE 1

DATE

WATLIY OF REYIRON

mammm::amw BECTRFATION OF NEW|

L LOCATEN o, MOLOCARCE, QLY CTTY
e GROUNDING SYSTEM

{2 X 50 KW MOLOCABOC DPP}

L D | pam i -
Uy o
PIVEYWED | PPN ENGR, | MDY
CVRMACHT
T4 (11 feovpes
B, ]
twano. MolDPP-BOE-1T.005 |mnVisP21Z12955e
e 1250 BID DRAWING | v 0




L.

G-

L.

i

. i

L

T g, T T oy L2 :
&

AN

ot

ARCA FOR FURE {F ARICH
AREA FOR FUTURE CxRaHSOH
g

COMCAETE WALKRAY

PTURE
FOST

MATIONAL POWER CORPORATION

FROECT: SUPALY, DELVERY, SETALLATION, TEST A ClllieS WOMING a:.sm
IEI” Th, AXMOCATED ELECTMCAL ECRLAPLEDMT AN
mummmmmmmﬂm

EE pws) f oy ASFE STOR COTOEMTAL
FAGLTY AHO PUEL DR

E

;
i
3

CONDUIT LAYOUT
(2 X 50 KW MOLOCABOC DPP)

7~  CONDUIT LAYOUT
\_/ xue 129

i
|
!
i

owLu. MolDPP-BDE-17,006 ImnWsPZ1Z129559
- BID DRAWING | 0

nEv. | oant WATURE OF MEVERON | Geq | RED | APPD.

|3 W



oL it i L L

L

[ W—

6000

LIGHTING LAYOUT
/" (CONTAINERIZED CONTROL ROOM)

WSL\\LE 150 N/ sene 1:50
NOTES:
T, AL WORK SUlL B DOVE I ACCORDANCE DI DU LATEST LEGEND: NATIONAL POWER CORPORATION
. ORONANCES A0 REGULATIONS. oeanont B - UawaRg TPE A 0 200 VA, DUPLEX CONVEMIENCE CUTLET AGHAM ROAD, DILIMAN, QUEZON CITY
CONDUIT RS OACA CTUAL, L
QIMLBEOETER;RE'EDINMF&D " OO - LUMNAIRE TYPE B 18 200 VA, WEATHERPROOF CONVENIENCE OUTLET PALECT, SUPPLY. DELIVERY, BATALLATION, TEST ANO COMMISSTNNG. OF 2 2 5 KW|
b O PR e, STRANDED FOPPTR COMUCTOR, o QUMET FOR DXHALST Fan B o i £ etociooe oo tm LTS O (6
. T %%Lﬂfg:\é?:gb& COPPER CONDUCTOR. E = LUMMNAIRE TYPE C OD' mmaumosomu
L CONDUY DUTLET FOR EWERGEMCY LGHT LLOCATHR: BRGY, WOROC AROC, JagaY CITY
" SroRgh o TE W MUMETR VIESS OTETSE I - e Twee o ® - omerrr s ™= LIGHTING AND POWER LAYOUT
B THIS DRAWNG SHALL BE WORKED WITH CIVL AND AFECHAMCAL E5 - UMNARE TYPEE Ay {2 X 50 KW MOLOCABOC OPP}
B0 DRAWNGCE. S CIRCIAT RUNNMG ON CERING 5
s - P S Hemers . = CIRCUIT RUNNNIG ON WALL
%
® - pURECHOWMLOWEM ... COMTROL CIRCUT
CIRCINT HOWERUN
B - LIGHTING AND POWER PANELEDARD 2
owa o MoIDPP-BDE-17.007  [wecama VIaP21Z129650
=Tom p— o Tom Tom T | 4 1:50 BID DRAWING w O

6000

POWER LAYOUT

/" (CONTAINERIZED CONTROL ROOM)

i

:W[

LIGHTING LAYQUT

/" \{HAZARDOUS WASTE STORAGE HOUSE)

==

LIGHTING AND POWER LAYOUT
(GUARD POST)

)

50

w SCALE




ro

C

[

[ S N L L

LL

PR (o Tl (s g
H 4
3 % 2 —
Iy VER
g & i 2 = 3Smm® THHNTHWI-2 L
i ¥ TOPPER CONOUCTOR IN
f+1 H 20mm@ vPYC CORDIUT
H :
5 L} _J
g .
1 /7~ __ DETAIL"A"
y \J_/scu: TS
5] 23 E,.
¥ - d
‘é& E_ LEGEND: NOTES:
\_ s v ¢ O - DESL COERATOR 1. ML CAEKOONS WDCATED A M VLLMETERS IMESS OMRWS
--------- -\ - i - e y 0 - m
[ |LUlm| [=] |3 B o * Do Ju0n S 2y o o
] =] Y ——. 3 THE SUPPLER SHALL SUBMIT DETALED DRAWHG FOR THE
: @) .@ T TERVINATION OF COPPER CONDUGTORS AS SHOWN
g i ‘ I"_‘E] B - o e ¢ tafmgmmmmﬁmummm
[Y'l e = CICUAY RUNNDMG UNDERCROUND
= = —— — - coma Ram ™ (%) NATIONAL POWER CORPORATION
S - OOUBLE CANC WAL SWTOH 'aal AGHAM ROAD, DILIMAN, QUEZON CITY
!{ FrenR @ OGS AP JO% mmw BCSTALLATION, TEST AMD CIRBartSOvaed OF 3 x5 W04
F Bg g_} B~ UGHTHG AND POWER PANELBOAD PR of S £ e 5o AR BLECTARRCA N o H
[ DE] e paonud o] —oip) - CROIRT MOMERIM e
FTOOKYARD APEA FACAITY |y (L. o8 OT - DAY TAW PERIMETER LIGHTING LAYQUY
post (2 X 50 KW MOLOCABCC QPP)
0P -~ DRAM AT — oo T o
-] %
7~ PERIMETER LIGHTING LAYOUT Tl i
N/ SCuE 1259 e w
ECH
o w0, MolDPP-BDE-17.008 ImmVIsPZ‘!Z‘IzQGSe
Y, | DATE WATURE OF REYRRON = Fom [mem e | T 1250 BID DRAWING I we O

SEE DETALS OF LUANARES
{DETAL F)




L4

blo.— &L

L il

Ll

SCHEDULE_OF_LDADS
[IES FROM 13 W, TN k¥ S O Y, 1-PHASE, BO My
oXT N0, DESCRPTION Wi ¥ A BREAKER WRE CONDUT STaTon SOMCE TRANSIORMER:
7= 2 X 10W LED TUBE, TYE A ABB‘ ™ THEN/THIN=1 Copper Conductor
t - oo LED TURE, YPE B v oy -1
1 | 4 - 5w Aooo ue Tee C o 250 206 | soar 718t | 2 Ssmm® Tan/mow-2 20mmB VT 1) o B s Coppar Conducier
3 = 9% COUPACT LED BULB, TPE D o Ziroen® yiC Concult
1 = 100VA OUTLET FOR DHALST FAN
3 = 200vA CONVEMIENCE OUTLET - }_).. OO /BOAT,
1 | 3 - 200m cowpiocs ouner (rexee Pecon) 1760 m 13 | s /2 f:,’-""s,mffm‘: e oPVC —ia
§ = 100M DUTLET FOR EMERCENCY LICHT ‘__}’.".'\ o ,
7= A’ TN 2 —
3 1 — 2000 MR COMOTIONNG 130Y ™ ™ 1zoe | s st | 3732 'mm: 20w o ® <¢._._("\— f‘\_....:>®
2 = 15mm® THN/THWN-2 >
‘ 1~ 20 4% CONMONIG 1M1 M8 % e | sow xar | 3 o 20mma WPV - r
s 4 = S0% LED PERRETER LGHT, TYPE € 250 2 1.0 SOAF 7 1547 | 2 = MSmen’ THR/THWH-2 el VS I N o, N, 4;1‘\\ > >®
8| 1- 1300VA SPACE HEATER FOR 40 KW HODULAR B/0 SET 1500 20 N TR B e v iR wiat 208 LG ® <§_ —>
AT ot
7 | 1= 1500wa sPace meaTER RO scrw wcouLaR 0/ SET 1500 20 as | s szar | 323 el 2Hmms PO ® :—_—-:R_— ’7\—-—::
B PARE 1300 230 132 S0AF J/ MOAT »
¥ EPARE 1500 233 [ &+ SOAF oAl s ot
6| St
o g W F " »
TOTAL 19 | 230 8083 ® <¢...._(‘\ g N > (®
PROVIOE: 100 AF / B0 AT, 2P MCB WITH BRANCH CIRCUITS OF: PROVIDE: 2 = 22 mm" THHM/THWN-2 Copper Conductor 007 L :
2 = S0AF/30AT, 2P, MC T 25mme uPYC Conduit ® ,,....ﬂ »
$ = S0AF/20AT, 2P, MCO . —_ @
2 = SOAFA15AT, 2P, MCB I
SCHEDULE OF LOADS R TN/ E e Conductar
T WG Condell
/" (LIGHTING AND POWER PANEL) L
RISER DIAGRAM
/" (LIGHTING AND POWER PANEL)
® © N
910, SURFACE MOUNTED TrPE LUMMNARE | PS5, WEATHERPRDOF SURFACE MOUMTED | IPES, 50 wWaTTS LED ALOCO UGHT. FORCED
MAROR FIMSH ALUMIMUM REFLECTOR | TYPE  (UMMARE, WTH POLYCARDONATE | WM HIGH QUALITY ALLGEMUM ALLDYT W TH
wznsunsq.mud,‘mm HOUSMG AMD B WATTS LED LINEAR TUBE. CLEAR Tl‘r'l‘;ﬂm GLASS AN BmT-N
NATIONAL POWER CORPORATION
@ AGHAM ROAD, DILIMAN, GUEZON CITY
PROECT, MUY, DELVERY, BCSTALLATION, TEST AND CURMESSICMaG OF X 2 5T KW
ESEL GEMSETE, ASSOCMITD ELECTROCAL Ay
LANCE OF PLANT FOR D e OF MW |
MLAS I WEGRONY CICTIDENT A,
BAGAY
T E y
AND DETAILS OF LUMINAIRES
{2 X 50 KW MOLOCABOCDPPY
[ L) =, ] TTE r.
"‘mm“mwﬂfmz 2 WATTS tFD) WARM WHITE W | wWTH  ADUSTARS FaSY TRTNG MO
g;-.:t'nﬂ Lrgnosu‘?;p s BB BTN EMED LEAD AR BATTERY suu-u HEAT SRl LLAMAFE SHALL BE Lot o
(CHARING TREE wo 20 HRG USACE TE W HOT-OFFED  GALVAMTED SEVEWED | PRINEIN ENCTR AT,
»m 4 HRS) metlmumn P
[-L.:% MLE
7\ DETAILS OF LUMINAIRES i =
\l/ SCALE NTS owz v, MolDPP-BDE-17.009 Imm\ﬂ;?ﬂz‘l 2965e
tare WATURE OF IeSveon T |owa | mn | e | TUENLTS, BID DRAWING I e O




LOCAL CONTROL AND PROTECTION

GENERATOR CONTROL AND PROTECTION PANEL
(REFER TO ELECTRICAL B'D DRAWINGS)

1.

L

(1 N ) S

[ S [t

L1

PANEL
REFER TO MECHANICAL BID =)
DRAWNGS
B 2
GEEES
|] (o] ]x]
¥
! § 8
LV SIDE HV SIDE
% B - g @ -
| g8 In ﬂl
 Co— 1 ) S BB i
— m g 7772777777777 77 777277777772 s | i b
10 GENERATOR CONTROL FROM 480V 2 TO FUSE
AHD PROTECTION PANEL GENERATOR CONTROL WL DISCONNECT
(chp) AND PROTECTICH O SWITCH WITH LA
PANEL (GCPP) 2 R COMBINATION

NOTES:

3. THIS DRAMNG IS OHLY INTENDED FOR BIDDIMG PURPOSES THE LOCATION lﬂ,"?

LAYOUT OF ALl THE EQUIPNENT TO BE SUPPUED SHALL BE REFERRED 10

OV, MECHAMICAL
2 AL THE DETALS OF THE FOULOWNG ECUIPMENT SHALL BE M ACCORDANCE WITH

LEGEMD:

LCPP
e -
oPu

= LOCAL CONTROL AND PROTECTION PANEL
CENERATOR COMTROL AMO PROTECTION PAMEL
—  DMITAL POWER METER

'Q\ NATIONAL POWER CORPORATION
“ AGHAM ROAD, DILMAN, OUEZON CITY

PROJECT, StPLY, DBHEI'V ATALLATION, TEST AND OF T 1 50 3w
MOOULAR GEMIETS, ASSOCWMTED ELECTRCAL

muwswmo&Mowm:ucwmrmwm

ANEAY N NECIROY OCCIDENT AL,
SYSTEM CONFIGURATION
an
L LD oAt
OESOMED
| e
REACWED PRpaCiPa ENGTR, | ARCHT.
TV
ELEC, e
WECH. o
owa wo. MolDPP-BDE-17.010 ImmW$P21212955E

‘NaTURE OF REWSOR

.

[ ©

HNE NTS

BID DRAWING




LR S G Y S Y S Y A S N G

i,

Ll

2000

LA
LIRANI |
i

L,

600

facoo

.
B8 5es
5

GENERATOR
CIRCUIT BREAKER
cuBcLE

- [aeppumm-1 |

(=)
—

ogao
agoa

£ ﬁ GCPM
£

@ = s ]
gy FOC

I []

seEe8

A OF NEveO

2. THE CENERATOR CONTROL AND PROTECTION PANEL (CCPF)
ENCLDSURE SHALL S€ COLDRED RAL 7032 AND ITS STERL
SHEET THCKNESS SHALL BE nTmsrmznm

TIOH}

SHAIL COMPLY WTH NPC'S MR
RECUREMENT FOR THE {XPP AS SPECIRED M CLAUSE
EW—43 OF SECTION WM — TECHMICAL SPECIFICATIONS.

4, THE SPPLYER SHALL PROVIDE BROCHURES/ CATALOGUES OF
THE GCPP  CONPOMENTS DR METERING,  PROTECTION,
CONTROL, MOMITORING AHD SYNCHROMIZATION PURPOSES FOR

oCre = CENERATOR COMTROL AMD PROTECTION PANEL
2’ = DWaTAL POWER METER
CCPu - CEMERATOR COMTROL AND PROTECTION MODULE

™ @53\ NATIONAL POWER CORPORATION
Lanl AGHAM ROAD, DILIMAN, QUEZON CITY

PROLECT: BPALY, OELVERY, INSTALLATION, TEST NG COMM T OF T 3 50 KW
D GENSETY, ALSOCMTED ELECTAEAL FOUWMENT AN
mﬂmrmu%mwmn ELECTRFICATION OF MEW]

™e  GENERATCR CONTROL AND
PROTECTION PANEL OUTLINE DRAWING

ar e rriwen: o
[ h i v

owi o MOIDPP-BDE-17.011 |m wm VisP21Z12965e
xat 13 BID DRAWING | O




LL

L.

DETAIL-A-

A W ST

DETAIL -8

DETAIL-C

DETANL -0

DETAIL-E DETAIL - F
o cuia arsiekd mal OOPFIR
' L
et
p—
DETAR-G DETAIL - H

DEYAIL -1

DETAILS OF EXQTHERMIC
m WELDING CONNECTION

w SCALE

NTS

TRANSFORMER CROUMONG —-—\g

to0mm® MSULATED
COPPER

— q —
TRANSIORUCR {OMCRETE
?.—.—.— 1 PEDESTAL
100’ BARE
COPPER 1
CONDUCTOR — EXOTHEAC
W, D
CIINECTION

/" EQUIPMENT GROUNDING CONNECTION

\J_//sm.s ] NTS

Somm' BARE COPPER WRE

100mm’ BARE COPPER WIRE
{GROUNDING GRID)

DETAIL "A"

EXOTHERMIC WELDING
CONNECTION

£
N

EXOTHERMIC WELDING

CONNECTION
LE DETAIL "A"

/" STEEL POLE GROUNDING CONNECTION

\L/scnm NTS

NOTES:

1. ALL DIMENSIONS MDICATED ARE N MLLAWETERS UMLESS
OTHERMSE SPECIRED.

2 wmm SHALL B EMBEDDED AT LEAST

3, ALL EQUIPENT GROUNDING SHALL BE COMNECTED TO THE
EXISTHG GROUNDING .

4, THE SUPPLER SHALL PROVDE TwO (2) TERMWALS FOR
FOUPMENT PODY CROUNDING OF ALL WAJOR ECUPPMENT

SHML BE COMNECTID TD THE GROUNDING GRID USING
100mm® NSULATED COPPER COMDUCTOR AND EXDTHERMIC
WELDNG PROCESS.

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROECT: PRLY, DELVERT, MLTALATION, TEXT AMO CORLET SHOMING OF T x 30 M|
MDCULAR  OWE X8 WY
BALANCE OF FLAME FOR MOLOCAROC DM UNDER B ECTRIFICATION OF NEW
AREAS S MECHNCH) OCCIDENTAL

e

GROUNDING CONNECTION DETAILS
Pl

p—— BID DRAWING | mv 0

VEY. | DATE AT OF REVESE




LL ‘L "

L.

LW YOLTACE SIDE

NSULATNG SHROUD -
? THHN/THW
480V TRANSFORMER -
BUSHING 1] POWER

L——uPVC CONDIRT

kY,
A o T ]
Y LA e P
2SN N e
S ey

TO CROUNONG CRID

TRANSFORMER LOW VOLTAGE SIDE
m CABLE TERMINATION

(== S

TRANSFORMER HIGH VOLTAGE SIDE
CABLE TERMINATION

\J/scm: NTS

wEY. | DnTE N (F RSO

NOTES:

1. THE MMBER OF POWER CASLES PER PHASE FOR THE LOW
VOLTACE {LV) SIDE IS FOR BIODING PURPOSES DHLY, THE
SUPPLER SHALL VERFY WMAT IS WOICATED N THE SINGLE
UNE DWAGRAM AND SHALL PROVIDE PROPER  CADLE

LHLORDE [PYC) MATERIAL SIRTABLE FOR LOW VOLTAGE TO
MEDAN VOLTAGE APPLICATIONS,

4, TRE WSULATING SHROUD SMALL BE FLAME RETARDANT,
COMPORMING WITH THE WL 54 STAMOARDS AND SHALL 8E
TYPE TESTED FOR ELECTRIC STREMGTH N ACCORDANCE

WMTH
COURVALENT STANDARDS,

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROJTT: BUPMLY, OFELVERY, BOTALATION TEST AND COMMSTIONMD GFf 23 4 K
DRESEL GEMIETS, ASSOCATED ERECTRICAL EOAPWEWT Ay
OF PLANT FOR MOLOCABOC DPP LINDER ELECTRWNCATION OF HEW:

AREAS N WEGAOS QCTIDENTAL

TME
|DETAILS OF TRANSFORMER TERMINATION]

A
[ L} o0 DATE
DESITH 1 BERSTTE
DR o
REVIEWED | PROINCIAL ENGTI FARCT. .
CVILRACHT
BEC o -
wi e MolDPP-BDE-17.013 [m: wa VisP21Z212%65e
soue a3 SHOWN BID DRAWING |« 0




¥ au

L A I S

[N S T e O A

LL

P

&
|

g,
KV

\ ' o g
I O T AN AN N AT N AN NN T ST RN A AT
A AN N IIANSIININ AN AN NSNS | £
() KEYPLAN AN LRI |3
; BN Qean S
N7 N N N NN SN N NN NN
YLEELELEELLLA LI ELELLLLLELLL), 10 SMICHYARD FROU DIESEL GENSETS
7
2 /
5 o é /"  SECTIONA
f 2 wm NTS
7]
4 /
/ 7
7 2
4 ¢
[ ]
4 %
g [ pawh et 2 NOTES: omer NAL POWER CORPORATION
é——fm ,A_wmm ?1 1. ALL DAVENSIONS MOIGATED ARE M MLIVETERS UMLESS OTHERWISE @ "Amﬂo mm,mmmR ,cn.lezoucn‘u?
] 7 CABLE ENTRY 9 2 THE HUMBER OF FEEDERS AND CONDUTS ARE FOR BYOWNG — e — e
PLLLLL Y VI A r e an T Tt AL e TOuE CINTRR 00 RATADIAT | | S ooy Bl s B e S e 2
s CABLES NCLUDING CAELES FOR POWER AMD UGHTING TO BE USED, Pt
5 ¥ Dils et swocn e s~ 0 [Me DETAILS OF CONTAINERIZED
Ry * & THS DRAMRG SHALL BE NORED WOH G, B0 ORAwmIGS. CONTROL ROOM CABLE ENTRY
N5 7 R o ] o] on )
N coNCRET DeATNT LEGEND: -
= e— CLPP — CENERATOR CONTROL ANO PROTECTION PAMEL NVEWED | Prape. ENGR, FAAGHT.
10 coveRaTON—" “N——FROM DIESEL GENSETS _ RO
TRANSFORM R B —i 0 e
/—\ SECTION B :::u MolDPP-BDE-17.014 Ivs:nVisPﬂzusBSe
\l/scm NTS
' AL prepryy—— o T e | o | A9 sHOWN BID DRAWING | wv 0

LR |



Ll

Ly .

GENERAL NOTES:

24QVAC SHGLE PHASE
TRANSFORMER.  AUTOMATIC CONTROL FOR SPACE MEATERS SHALL BE WNTECRATED ™ THE

GENERATOR COMTROL AND PROTECTION PANEL {GCPP).

BE ABOVE THE (SWUTDOWN SETTING} VALUE.

4 ALL WORKS TO BE DONE ANO EQUPMEMT TO BE SUPPUED SMALL SE IN COMPLIANT TO THE LATEST
PROVISIONS OF THE FOLLOWNG STANDARDS:

o MSAEE - geemoa & DIECTRONG
REOUREMENTS FOR  DVERMEAD, PAD-MOUNTED, DRY VAIAT AND
3760 -  SUBMERSIELE AUTOMATIC CROAT RECLOSERS AND FAULT WTERRUPTERS
FOR AC SYSTEMS
STANDARD FOR QVERHEAD-TYPE DISTRBUTION TRANSFORMER SOOKYA AND
CS7.12.20 - SMALLER: MIGH VOLTAGE 34500V AND BELOW. LOW VOLTAGE, 7070/13600Y
¥ AND BELOW
b. HEWA - HATIOMAL ELECTRICAL WANUFACTURERS ASSDOATION
MG - STANDARD FOR WMOTORS AND CENERATORS
wo.s . THOMOPLASTCNSULATID WRE AND CARLE FOR THE TRANSMISSON AND
DISTRIBUTION OF ELECTRICAL ENERGY
A8 1 . MOLDED CASE C/RCUNT BREAKER
] ; INOUSTRIAL COMTROLS AND SYSTEMS: COMTROLLERS, CONTACTORS AND
OVERLOAD RELAYS RATED 600 YOLTS
xS . GONERAL STANDARDS FOR NDUSTRIAL CONTROL AND SYSTEMS
NG-1 - UOTORS AND CENERATORS
uoy . SMETY STANDARD FOR CONSTRUCTON & OUDE FOR SRECTION.
INSTALLATION AND USE OF ELECTRIC MOTORS ANO  GENERATORS
T . UNDERWRITERS LABORATORES, WC. (ALL PARTS APPLY)
“ - RUBBER-WSULATED WRES ANO CABLES
5] . THERMOPLASTIC IMSULATED WIRES AND CABLES
$0BA - INDUSTRIAL CONTROL EQUIPMENT
1083 . MACHINE TOOL WIRE (MTW) FOR STRANDED CONDUCTOR ONLY

d [EC . HTERMATIONAL ELECTRO=TECHMICAL COMMISSION
60255 . ELECTRICAL RELAYS
80044 - INSTRUMENT TRANSFORUER
60071 - INSAATON COORDINATION
50078 . POWER TRANSFORMERS, PARTS 1-2
50080 . HICH VOLTAGE TEST TECHNIQUE
1439 « LOW VOLTAGE SWTCHGEAR AND CONTROLCEAR ASSEMBLIES
50502  POWER CABLES WITH EXTRUDED INSULATION AND THEIR ACCESSORIES FOR
RATED VOLTAGES PARTS 1 & 2
o« NFPA - NATONAL FIRE PROTECTION ASSOCIATION
- _ STANDARD METWOD OF TEST FOR FIRE AND SMOXE CHARACTERISTCS OF
WIRES AND CABLES
1. ASTY - AMERICAN SOCETY FOR TESTING ANO MATERWALS
g 150 - INTERNATIONAL STANDARDS ORGANIZATION
0001 . QUALITY SYSTEM MODEL FOR OUALITY ASSURANCE M DESICN/DEVELOPUENT,
MANUFACTURE AND TESTNG
2002 . QUAUTY SYSTEM MODEL FOR QUAUTY ASSURANCE N PRODUCTION,
INSTALLATON & SERVICING
h  PEC - PHIUPPINE BLECTRICAL CODE

5. THE SUPPLER'S COUPMENT TO BE SUPFLED SHALL BE SUGLECT 70 ALL TESTS AND WSPECTION TO ENSURE THE
SATISFACTORY PERFORMANCE OF ALL THE EQUPMENT, ALL THE TESTS AND INSPECTON SHALL BE DOWE WM MO
ADDITORAL COST TO HPC AMO SHALL BE COMPLANT TD THE REJUIREMENTS OF THS TEMDER:

a Ew-4.124 - INSPECTXON AND TESTING FOR AC CENERATORS
b. EW-35.8 - TESTS T BE PERFORMED FOR POWER TRANSFORMERS
[ EW-120 - FACTORY ASSEMBLY AND TESTS

6. HON-COMPUANCE TO THE RECUIREMENTS STATED W THIS TENOER SHALL BE (ROUNDS FOR DXSTUALIACATION,
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