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SECTION | N

INVITATION TO BID

NATIONAL POWER CORFPORATION




National Power Corporation
INVITATION TO BID
PUBLIC BIDDING - BCS 2022-0247

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

automatically rejected at Bid opening.

|
|
[

PR Nos./PB Ref No. &
Description

Similar Contracts

Pre-bid
Conference

Bid
Submission
{ Opening

|
ABC/ Amt, of
Bid Doc?

S1-KAB22-001/
PB220525-JC

Supply and Delivery of
Mechanical Spare Parts for 1 x
260kW Dale Perkins Model
2006-TAG and 1 x 163kwW
Dale Perkins Model 2006-TG1
of Kabugao DPP

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

13 May
2022
9:30 AM

25 May
2022
9:30 AM

R 3,164,200.00/
R 5,000.00

S$1-CAS22-006 /
PB220425-JD00122 (PB2)

Rehabilitation of
Water Tank
Including Pump and
Associated Piping at
Casiguran DPP, Casliguran,
Aurora

* PCAB License: License
Category of at least “Category
D - General Building” and
registration classification of at
least “Small B — Building and
Industrial Plant”

Elevated
and Cistern

Water supply / piping
projects

13 May
2022
9:30 AM

25 May
2022
9:30 AM

P 1,423,000.00 /

P 5,000.00 |
|

$1-B0622-004 /
PB220425-JD00123 {PB2)

Rehabilitation of  Mooring
Facility for Power Barge 106 at
Romblon, Remblon

* PCAB License: License
Category of at least “Category
D — Generatl Engineering” and
registration classification of at
least “Small B — Port, Harbor
or Offshore Engineering”

Construction /
rehabilitation of
mooring facilities,
port, terminal or
loading / unloading
jetty

13 May
2022
9:30 AM

25 May
2022
9:30 AM

P 4,744,000.00 /
P 5,000.00

AFGLOG-002.F03
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Invitation to Bid - BCS 2022-0247

S1-CTL22-001 /
PB220118-JD00124 (PB2)

Supply and Delivery of Various
Steel Poles & Line Hardware
at Catanduanes 69kV T/L &
S/8

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

13 May
2022
9:30 AM

25 May
2022

9:30 AM

|
PR 1,843,000.00/
P 5,000.00 |

$1-CUY22-001 /
PB220427-NA (PB2)

Lease of 1.5 MW Modular
Diese! Gensets for Cuyo DPP,
Brgy. Suba, Cuyo, Palawan

Lease of Modular
Diesel Generating
Sets or Operation and
Maintenance (O & M)
of Diesel Generating
Sets

13 May
2022
9:30 AM

25 May
2022
9:30 A.M

|
|
|

P 28,374,500.00 /
P 25,000.00

$3-DIN22-008 /
PB220525-NA

Lease of 3.5 MW Modular
Diesel Gensets for Dinagat
DPP, Dinagat Island, Surigao
Del Norte

Lease of Modular
Diesel Generating
Sets or Operation and
Maintenance (O & M)
of Diesel Generating
Sets

13 May
2022
9:30 A.M

25 May
2022
9:30 AM

R 47,140,000.00 /
R 25,000.00/

HO-PMD22-005 /
PB220427-NA00076 (PB2)

Supply, Delivery, Installation
and Testing of Nationwide
Intensification of Household
Electrification for Samar Areas
(lijan DPP, Takut DPP and
Libucan DPP)

Supply, delivery,
installation and testing
of household
connection /
electrification
materials

13 May
2022
9:30 A.M

25May
2022
9:30 AM

R 3,072,000.00 /
R 5,000.00

$4-PIC22-036 /
PB220427-HG00077 (PB2)

Supply, Delivery, Installation,
Test and Commissioning of
Four (4) Units of Modular
Diesel Gensets, Associated
Electrical Equipment and
Balance of Plant for Saluping
and Bubuan DPP under the
Electrification of New Areas in
Bangsamoro-Basilan

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
40kW Prime or
Continuous Power
with Power
Transformer/s of at
least 50kVA rating

13 May
2022
9:30 A.M

26 May
2022
9:30 AM

P 39,809,300.00 /
P 25,000.00

AFG-LOG-002,F03
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Invitation to Bid - BCS 2022-0247

Supply, Delivery,
Installation, Test and
HO-PIB22-006 / Commissi_oning or
PB220427-HG00079 (PB2) | Construction of Power
Facilities, Installation,
Supply, Delivery, Installation, Test and
Test and Commissioning of 2 x Commissionin of M .
100kW (for Guinawayan DPF) | oo Geﬁemﬁng T ey 2 oy P 21,342,040.00 /
and 2 x 80kW (for Nabuctot Set/s with at least 9:30 AM 9:30 A.M R 25,000.00
DPP) Diesel Gensets and one-unit capacity of
Associated Electrical | goxw  Prime or
Equipment under Package 14- Continuous  Power
A with Power !
Transformer/s of at |
least 112.5kVA rating j
Supply, Delivery, ’
Installation, Test and
SO-OPD22-010 / Commiss[oning or
PB220427-HG00080 (PB2) | Construction of Power
Facilities, Installation,
Supply, Delivery, Installation, Tost and
Test & Commissioning of 2 x Commissionin of
100 kW (for Costa Rica DPP) | el Ge,g,e,aﬁng 1 ey 2200 | R17,720,200.00/
and 1 X B0 KW (for Lunang | eys” with at jeast| ©:30 AM 9:30AM | P25,000.00
DPP) Modular Diesel Gensets one-unit capacity of
and Associated Electrical 60kW  Prime  or
Equipment under Package 20- Continuous  Power
A with Power
Transformer/s of at
least 75kVA rating

Venue: Kafao Function Room, NPC Bidg. Diliman, Quezon City

2. The NPC now invites bids for ltems listed above, Delive
specified in the Technical Specifications. Bidders should
the date of submission and recei

ry of the Goods is required (see table
have completed, within (see table below) from
pt of bids, a contract similar to the Project. The description of an eligible
bidder is contained in the Bidding Documents, particularly, in Section H. (Instruction to Bidders).

. . Relevant Period of SLCC reckoned from
PR No/s. / PB Ref No/s. Delivery Period / Contract Duration the date of submission & receipt of Ill?ids
$1-KAB22-001 Ninety (80) Calendar Days Ten (10) Years |
One Hundred Twenty (120) }
$1-CAS22-006 Calendar Days
$1-B0622-004 Sixty (60) Calendar Days -
$1-CTL22-001 Sixty (60) Calendar Days Ten (10) Years
Twelve (12) Months — Maximum
S1-CUY22-001 Six (6) Months — Minimum Ten (10) Years
Twelve (12) Months — Maximum
$3-DIN22-008 Six (6) Months — Minimum Ten (10) Years
AFG-LOG-002.F03
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HO-PMD22-005 Sixty (60) Calendar Days - |

$4-P1C22-036 Three (300) Calendar Days Fifteen (15) Years |
Two Hundred Forty (240)

HO-PIB22-006 Calendar Daye Fifteen (15) Years I
Two Hundred Forty (240) . |

S0-0PD22-010 Calendar Days Fifteen (15) Years |

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

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

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

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

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

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

A complete set of Bidding Documents may be acquired by interested Bidders from the given addresl 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 baséd 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 video
conferencing or webcasting which shall be open to prospective bidders.

Only registered bidder/s shall be allowed to participate for the conduct of virtual pre-bid oonfergnce.
f

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

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

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

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

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

Bids must be duly received by the BAC Secretariat through (i) manual submission at the office address
indicated below; (ii) online or 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 Kafao Function Room, NPC Head Office, Diliman, Quezon City and/ot via
onfine 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 ali bids, declare a failure of bidding,
or not award the contract at any time prior to contract award in accordance with Sections 35.6 and 41 of




Invitation to Bid - BCS 2022-0247

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

bidders.

11. For further information, please refer to:

]

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue
Diliman, Quezon City

Tel Nos.: 8824-5211 and 8921-3541 local 5611 / 5504 / 5361
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:llwww.napocor.gov.phfbcsdfbids.php

F EL T. TEVES
Vice President

Chairman,

AFG-LOG-002.FD2
Rev.No.D
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SECTION Il = INSTRUCTIONS TO BIDDERS VisP21213255¢

SECTION 11 - INSTRUCTIONS TO BIDDERS

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the
SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW
(FOR COSTA RICA) AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A,
with identification number VisP21Z1325Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATHONAL POWER CORPORATION m N-I78-1



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
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SECTION ll - INSTRUCTIONS TO BIDDERS VisP21Z13255e

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 CPIl, must be at least
equivalent o at least fifty percent {(50%) of the ABC.

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

Origin of Goods

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

Subcontracts

7.1.

7.2.

7.3.

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

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

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

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

NATIONAL POWER CORPORATION m B I-ITB-2
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION Il — INSTRUCTIONS TO BIDDERS VisP21213255¢
8. Pre-Bid Conference

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

and time and either at its physical address and/or through videoconferencing/webcasting

as indicated in paragraph 6 of the 1B.
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 Vill (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

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

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

10.4. The Statement of the bidder's Single Largest Completed Contract (SLCC)
(NPCSF-GOODS-03)} and List of all Ongoing Government & Private Contracts
Including Contracts Awarded 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.

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

NATIONAL POWER CORPORATION
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12.

13.

14,

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 shali be entered separately in the following
manner:

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

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

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

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

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

i. Unless otherwise stated in the BDS, the price of the Goods shall be
quoted delivered duty paid (DDP) with the place of destination in the
Philippines as specified in the BDS. In quoting the price, the Bidder shall
be free to use transportation through carriers registered in any eligible

country. Similarly, the Bidder may obtain insurance services from any
eligible source country,

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

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.

Bid Security

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

14.2. :I'he Bid and bid security shall be valid for One Hundred Twenty (120) calendar
days from the date of opening of bids. Any Bid not accompanied by an acceptable
bid security shall be rejected by the Procuring Entity as non-responsive.

NATIONAL POWER CORPORATION
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15.

16.

17.

18.

18.

Sealing and Marking of Bids

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

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

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

Deadline for Submission of Bids

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

Opening and Preliminary Examination of Bids

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

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

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

Domestic Preference

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

Detailed Evaluation and Comparison of Bids

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

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

21.

19.3.

19.4,

19.5.

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

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

Except for bidders submitting a committed Line of Credit from a Universal or
Commercial Bank in lieu of its NFCC computation, all Bids must include the
NFCC computation pursuant to Section 23.4,1.4 of the 2016 revised IRR of RA
No. 9184, which must be sufficient for the total of the ABCs for all the lots or
items participated in by the prospective Bidder. For bidders submitting the
committed Line of Credit, it must be at least equal to ten percent (10%) of the
ABC:s for all the lots or items participated in by the prospective Bidder.

Post-Qualification

20.1.

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

Signing of the Contract

21.1.

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

ITB
Clause

53

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

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

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

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

7.1

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

10.4

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

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

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

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

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

1, Contract/Purchase Order

2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt
{O.R); or Sales Invoice
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The prospective bidders shall declare its Joint Venture partner during the
purchase of bid/tender documents. Any single bidder/s who already
procured/secured the bidding documents but want to avail the Joint Venture
Agreement (JVA) shall inform the BAC in writing prior to the bid opening for
records and documentation purposes. Failure to do so shall be a ground for
disqualification/non-acceptance of its b.d.

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 Electiical Works, Section VI — Part || Technical
Data Sheets.

Manufacturer's brochures, manuels 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 evaluatad to be complying with the technical
specifications, shall not be replaced and must be the same items to be
delivered/installed/used during the contract implementation. Any proposed
changes/replacement of said items may be allowed on meritorious reasons
subject to validation and prior approval by NPC.

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

12

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

14.1

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

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

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

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

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

DESCRIPTION ABC (PhP})

a. Generating Set(s) 6,737,600.00
b. Power Transformers 3,372,500.00
¢. Other Mechanical Works 1,232,900.00
d. Other Electrical Works 1,148,600.00
e. Civil and Architectural Works 1,501,100.00
f. Spare Parts 2,703,700.00
| g. Miscellaneous Work 1,032,800.00
TOTAL ABC 17,729,200.00

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

Fuel Consumption Cost:

Fuel Consumption for one (1)} year for each bidder for their guaranteed fue! rate
at Guaranteed Rated Qutput, 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 (fue!
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 computationa! errors, omissions
and discounts, PLUS: the computed Fuel Consumption Cost shall become the
total evaluated bid price, for bid comparison purposes.

19.5 If the Bidder opted to submit a Committed Line of Credit (CLC), the bidder must
submit a granted credit line valid/effective at the date of bidding.
201 Additional documents to be submitted during Post-Qualification:

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

Certification coming from the project owner/client that the performance is
satisfactory as of the bidding date for all ongoing contracts stated in Form
NPCSF-GOODS-02;

. The website, name, address, contact person, telephone number and e-mail

address of the principal supplier of the Diesel Gensets to be supplied for this
project.

. The name, address, telephone number and e-mail address of the

manufacturer's technical coordinator or specialist with whom NPC can
interface throughout the contract duration.

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

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

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

submission of this requirement shall be grounds for disqualification of the
bid.

Drawings and documents to be submitted during post-qualification process
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-12.0
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 iterns 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.

22. 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 fo be posted by the Contractor must also comply with
additional requirements specified in the SCC.

4, Inspection and Tests

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

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

5. Warranty

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

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

6. Liability of the Supplier

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

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

GCC
Clause

1 Detivery 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 Suppliers invoice showing Goods'
description, quantity, unit price, and total amount;

(i)  Original and four copies of Supplier’s factory testinspection report;

(it} Original and four coples 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) Cerlificate of Completion/Inspection Report signed by the Procuring
Entity’s representative at the Project Site;

(vi) Original and four coples 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:

(i) Original and four copies of the Suppliers invoice showing Goods’
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(ii)

(ih)

(iv)

(v}

(vi)

(vii)

(viii)

The

a.

f.
The

description, quantity, unit price, and fotal amount;

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

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

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

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

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

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

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

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

Incidental Services -

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;

fumishing 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 — Technical Specifications,
if any.
Contract price for the Goods shall include the prices charged by the

Supplier for incidental services and shall not exceed the prevailing rates
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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 requirernents; 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 camy 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 ftransit, 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.

The outer packaging must be clearly marked on at least four (4) sides as
follows:
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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 o 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 fina! destination.

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.
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2.0

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

2.2

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

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

2} For Supply, Delivery, Installation, Test and Commissioning Pay Items:

(8) On Contract Effectivity: Advance payment of Fifteen percent {(15%) of
the total Contract Price shall be paid within sixty (60) days from
effectivity of the Contract and upon submission of a claim and an
irrevocable letter of credit or bank guarantee issued by a Universal or
Commercial Bank for the equivalent amount valid until the Goods are
delivered and in the form provided in Section VIIi- Bidding Forms.
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SECTION V - SPECIAL CONDITIONS OF CONTRACT VisP21213255e

(a)

(b)

(c)

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

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

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

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

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
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ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A

SECTION V — SPECIAL CONDITIONS OF CONTRACT VisP21Z13258e

the right to claim payment subject to the Procuring Entity’s own
verification of the reason(s) for the failure to issue documents (vii) and
(viii} as described in the SCC provision on Delivery and Documents

3.2 1.

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

i. Company Name

ii. Correct amount of the Bond

iii. Contract/Purchase Order Reference Number

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

The bond shall remain valid and effective until the duration of the contract
(should be specific date reckoned from the contract effectivity) plus sixty
(60) days after NPC's acceptance of the last deliveryffinal acceptance of
the project.

In case of surety bond, any extension of the contract duration or detivery
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
Principa! without the need to prove or to show grounds or reasons for
demand for the sum specified therein;

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

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.
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SECTION V - SPECIAL CONDITIONS OF CONTRACT VisP21Z13255¢

5.2

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

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

1.

Penalty for Failure to Meet Guaranteed Rated Qutput

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

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

Penalty/Unit = TCPx(1-ATRQO) X 2
GRO
Where:

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

ATRO= Aclual Tested Rated Ouiput of the DG Sel at site corrected to ISO 3046
conditions

GRO= Guaranteed Rated Output of the DG Set at 1SO 3046 conditions

2 = Penalty Constant

Penalty for Failure to Meet Guaranteed Fuel Rate

Aside from the Liquidated Damages and Penalty for Failure o 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 penaity 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 site corrected fo ISO 3046
conditions, lirkW-hr

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

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

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

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

2 = Penally Constant
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SECTION V- SPECIAL CONDITIONS OF CONTRACT VisP21213255e

3. Penalty for Failure to Meet Transformer Guarantees

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

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

TECHNICAL
SPECIFICATIONS

(PART | - TECHNICAL
SPECIFICATIONS)

GW
AW
cw
MW

EW

General Works
Architectural Works
Civil Works
Mechanical Works

Electrical Works
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PART |

TECHNICAL
SPECIFICATIONS

GW - GENERAL WORKS
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PART | - TECHNICAL SPECIFICATIONS
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PART | - TECHNICAL SPECIFICATIONS
GW - GENERAL WORKS

GW-1.0 GENERAL

This section covers the general technical requirements for furnishing all
labor, materials, supplies, tools and equipment and other incidentals
required for all the works specified herein and shown on the accompanying
drawings or otherwise directed by NPC to complete the Supply, Delivery,
Installation, Test & Commissioning of 2 x 100 kW (for Costa Rica DPP)
and 1 x 60 kW (for Lunang DPP) Modular Diesel Gensets and Associated
Electrical Equipment under Package 20-A which consist mainly of the
following:
Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

No. of

No. & Power
No. & \ Generator !
Capacity of c('?g::rl;{o(:f Control & Instf:;::t‘ast‘ion
Gensets Protection
Transformer Cables
(kW) (KVA) Panels (Lot
{Sets)
1. | Costa Rica DPP 2x 100 2x150 2 2
2. | Lunang DPP 1x60 1x75 1 1

2x100kW | 2x 150 kVA
1x60kW | 1x75kVA
3 3

Total No. of Gensets
and Transformers

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 commercial operation up to the Supplier's
guarantees in @ 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, comosion protection,
shop testing, preparation for shipment, field testing and commissioning,
warranty provisions and compliance with the applicable codes and
standards and the requirements of this specification.
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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 refated
damages shall be solely charged to the account of the Supplier.

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

GW-1.1 Project Description

The Project calls for site development (as applicable) for the supply,
delivery, installation, test and commissioning of 2 x 100 kW and 1 x 60 kW
Modular Diesel Generator Sets and its associated electrical equipment as
summarized in Table 1.0 of Clause GW-1.0.

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

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

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

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

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

GW-1.2 Project Location
The project which consists of 2 x 100 kW and 1 x 60 kW Diesel Generating

Sets and Associated Electrical Equipment shall be located in two (2) separate
existing plant sites in Costa Rica DPP and Lunang DPP.
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Table 1.2 below shows the existing mode of transport from port of Manila to
the two (2) plant sites/locations, subject to verification by the Supplier.

EXISTING MODE OF TRANSPORT FROM PORT OF MANILA
PLANT 1 2 3 4 5 6

1. Costa Rica DPP, Matriog Port, | Allen Port, | Calbayog | Atmagro | CostaRica

Brgy. CostaRica | Port of Sors
. ogon | N.Samar Port Is. DPP
I!, Almagre, Manila L s L s L

Western Samar

2. Lunang DPP, Matnog Port, | Allen Port, | Calbayog | Almagro | Lunang

Brgy. Lunang |, | Portof Sorso
. gon | N.Samar Port Is. DPP
Almagro, Manila L S L sS L

Western Samar

Notes: L - Land Travel; §-Sea Travel; SS - Special Trip Sea Trave!

GW-1.3 Project Duration

The Supplier shall complete the works as specified within Two Hundred
Forty (240} Calendar Days which shall become effective from receipt of
the Notice to Proceed. The total contract period is inclusive of twenty (20)
rainy/unworkable days, considered unfavorable for the execution of works
at site.

GW-2.0 SCOPE OF WORK
GW-2.1 General

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

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

The Supplier shall be responsible for visiting the project site and thoroughly
investigate and familiarize himself with all the conditions at site, the
surrounding area and take particular reference to its accessibility, means of
communication and transportation, determine possible sources of materials
and equipment to be supplied/utilized during the project execution, verify
the actual scope of works and relative costs, and all other factors that could
hamper the smooth execution of the contract.
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The Supplier shall also be responsible to assess and determine all and
every work and service although not specifically detailed but are deemed
required to fully complete the work and placing ready for the safe and
reliable operation of the diesel generating sets and associated electrical
equipment. Relative costs of any additional works or materials which the
Supplier deemed required or necessary to complete the works shall be
included in the bid proposal.

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

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

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

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

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

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

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

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

The scope of works shall consist of the design, furnishing/supply, delivery,
installation, test and commissioning of modular diese! engine-generator sets
and auxiliaries, electrical equipment and associated civil works, but not
limited to the following:
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GW-2.2 Architectural Works

a)
b)
c)
d)
e)

Fenestration Works;

Concrete and Masonry Works;

All painting works;

Hazardous waste storage; and

All other works and services required to complete the project.

GW-2.3 Civil Works

a)

b)

c)
d)

f)

g)

h)

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

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

Concrete chipping, demolition and restoration of affected structures:
Construction of retaining wall;

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

Construction of new cable trenches including supply/installation of
cable trays and other necessary accessories in accordance with the
details shown on the drawings and relevant technical civil works and
electrical works specifications.

Construction of pedestal footing for the relocated elevated water tank
{for Costa Rica DPP);

Fabrication and erection/installation of structural steel supports for day
tank including construction of support foundations:

Demolition and reconstruction of seclusion fence for the expansion of
switchyard;

Construction of one (1) lot of drain pit/s:

Decommissioning of existing septic tank and construction of new
septic tank (for Lunang DPP);

All civil works required for the construction of hazardous waste
storage facility;

Relocation works for the 25and 30 ft steel poles:
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GW-2.4

n)

0)

p)

q)

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;

Supply and erection of 20 ft flag pole including painting, foundation &
accessories (for Lunang DPP).

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

All other works and services required to complete the project

Mechanlcal Works

a)

b)

d)

e)

Two (2) x 60 kW and Two (2) x 20 kW (Guaranteed Prime Power
Output) Modular Diese! Generating sets, 1800 rpm maximum, In-line
multi-cylinder arrangement, 480 V, 3-phase, 60 Hz, each equipped
with turbocharger and air-to-air charge air cooler, electronic governor,
direct injection, sound attenuated and weatherproof enclosure and
complete with auxiliary equipment, engine mounted selective
control/monitoring and protection panel, battery system with charger,
including anchorffoundation bolts and other devices/accessories as
described in the relevant technical specifications.

1,000L elevated fuel day tank for each generating set, complete with
accessories, associated structural supports, isolation valves, flanged
interconnected to existing FOST thru fue! supply header with flexible
hose of appropriate materials and size, instruments and other
accessories as shown on the bid drawings. The fuel day tank shall be
provided with high and low level alarm contacts for annunciation in the
generator control and protection panel;

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

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

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

Furnish measuring and testing instruments, tools and devices to be
used during the test and commissioning;
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GW-2.5

f)

a)

h)

)

k)

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

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

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

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

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;

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.

Electrical Works

a)

b)

c)

Supply, Installation and Test of 2 x 100 kW (for Costa Rica DPP) and
1 x 60 kW (for Lunang DPP), 480V, 3-phase, 60Hz Modular AC
Generator and associated auxiliary electrical equipment including
grounding materials;

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

Supply of One (1) Spare Circuit Breaker each for 100 kW & 60 kW
D/G Set;
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d}

f)

g}
h}

)
k)

m)

Supply, Installation and Test of 2 x 150 kVA (for Costa Rica DPP) and
1 x 75 kVA (for Lunang DPP), 480 V / 13.8 kV, 3-Phase, 60Hz
Generator Transformer;

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

Supply and Installation of Steel Pole, Crossarm, Bus Conductor and
Line Materials and Hardware;

Rearrangement of Existing Take-off Structure in the Switchyard:;

Supply, Laying 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 ground conductors, ground
connectors, ground rods and other accessories required for the
interfacing of ali equipment to the existing grounding system; -

Supply and Instaltation of Cable Tray and Conduit System:;

Supply, Installation and Test of Luminaires for the Expansion of
Control Room and New Hazardous Waste Storage Facility;

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

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

GW-2.6 Other Works and Services

a)

b)

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

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

Conduct training of all NPC plant operators at the project sites who will
be assigned to operate and maintain the diesel generating sets
regarding proper operation, preventive maintenance and
troubleshooting including proper maintenance during standby
condition.
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The ftraining 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 respective plant/s to conduct
relative activities during the period of test and commissioning.

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

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

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

e} Corrosion protection and painting;

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

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

h)  Other works and services as specified in the relevant specifications
including those that are not specifically detailed herein but are
required to fully complete and placing ready for the safe and reliable
operation of the Diesel Generating sets.
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GW-3.0 DESIGN AND DUTY CONDITIONS
GW-3.1 Site Conditions

The Supplier shall be responsible for visiting the respective 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 site/s shall be the
responsibility of the Supplier and no additional payment thereof shall be
made by NPC.

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

specifications.

Elevation above sea ievel : Oto500M

Ambient temperature i uptod5°C

Barometric pressure : 0,974 - 1.03 kg/cm? abs

% Relative humidity : upto85%

Design for seismic loads . Seismic zone factor 0,4

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

latest edition of National Structural
Code of the Philippines

There are two (2) pronounced seasons in the province, the dry and wet
season. The wettest months are from June 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
taden.

GWwW-3.2 Earthquake and Wind Design Requirements

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

a) Natural period and mode of vibration

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

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

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

It is evident from the design response spectra that the degree of response
varies markedly with the period of vibration. It is essential, therefore, that
any equipment, or its supporting structure which has modes of vibration or
components with modes of vibration with a natural period longer than 0.1
second be identified.
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Provision shall be made for seismic movement by providing seismic
movement joints between components which are interconnected and may
have different vibratory characteristics. These joints shall be capable of
withstanding the sum of the maximum deflection of each component
resulting from a design earthquake.

The plant and equipment under this contract shall mset 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.

GW-3.3 Sound Centrol

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

The sound pressure level for the modular diesel generating set and auxiliary
equipment shall not exceed 85 dBA measured at 1 meter distance from any
point around the unit’s enclosure or source. Sound pressure levels shall be
indicated in the Suppliers proposal for review and evaluation by NPC,

If the Supplier expects the maximum sound level of the equipment to
exceed the specified level at a distance of 1 meter, the Supplier shall use
acoustical treatment features, subject to NPC's review and acceptance, to
achieve the sound control design objectives.

GW-3.4 Emission Standards

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

Max.
Pollutant Permissible
Limit {mg/Nem)

Method of Method of
Sampling Analysis

NOx 2000 as NO» USEPA Methods 1 | Phenol-disulfonic
thru 4 & Method 7 Acid Method or as
per sampling
method
SOx 700 as SO, USEPA Methods 1 | As per sampling

thru 4 & Method 6 | method
or 8 as appropriate

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

Particulates 200 USEPA Methods 1 | Gravimetric per
through S sampling method
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GW-3.5

GW-3.6

Fuel Specifications Requirement

The basic specification for the diesel fue! ofl to be used by the diesel engine

unit will be as follows:

1. Density @ 15 °C kg/L D-1289 0.82 0.88
2. gnggnggc Viscosity cSt D-445 17 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point °C (“F) D-97 10 (50)
5. Cloud Point °C(°F) |  D-2500 (e:)f.js)
6. Ash % wi. D-482 0.01
7. Sulfur % wt. | D-4294/D-129 0.3
8. Water & Sediment % vol, D-2709 0.1
9. Water Content (b
distilation) % vol. D-95 0.1
10. Calorific Value
HHV BTU/Ib | D-240/D4868 | 19,600
LHV BTU/Ib D-4809 18,400
11. Others
a) Distillation
Temperature 90% °C D-86 370
Recovery
P) Copen Residue, | oy | p.4530-85 0.35
¢) Cetane Index D-976 45
d) ASTM Colour D-1500 5.0
e) Sediment (b
) Sedimen n)( y % wt. D-473 0.01
f) Copper strip
corrosion, 3 h at ASTM D-130 No. 1
50 °C
PNS EN
g) FAME content % vol. 14078 1.7
modified
PNS EN
h) ('\éﬁg‘{;g“ra‘e % wt. 14331 0.8
maodified
i) Free Water % vol. 1.0

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

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.
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GW-3.7 Plant Operating Characteristics

Each diesel engine generator unit shall be capable of providing the
specified prime power output as defined in 1ISO 8528, under the most
adverse ambient condition as specified in the technical specifications.

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

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

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

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

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

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

The start-up operation of the unit shall generally be performed remotely
from the generator control and protection panel (to be installed in the
existing control room) with provision of selective manual operation of the
diesel generator set and applicable auxiliary equipment from the local
contro! 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 and
is lower than the rated speed, the Supplier shall state both the idle speed
and the minimum load required at rated speed for satisfactory operation of
the unit.

During the above condition, engine and generator design, i.e. overspeed,
over & under frequency capability & relay setting, must be fully coordinated
and made compatible with the generator excitation limits to ensure that the
generator does not suffer damage due to over excitation, continuous field
flashing and other frequency related events.
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Each diesel engine shall be capable of starting from the “cold condition”
condition, and of operating for specified time (to be specified by the
Supplier) under load, without AC power available for motor-driven
auxiliaries, if applicable.

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

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

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

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

¢.1 Full short-time load rejection; plus

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

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

GW-3.8 Power System Characteristics

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

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

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

GW-3.9 Service Life

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

GW-4.0 MATERIALS AND EQUIPMENT
GW-4.1 General

All materials, equipment, devices and accessories to be supplied under this
contract shall be new and unused, free from defects and imperfections and
best suited for the purpose intended. Materials used in the manufacture
and installation of all equipment to be furnished shall be of the required
quality used in commercial products of reputable manufacturers.
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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 io 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 fumished 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 fumished under this specification shall
be essentially the current standard products of the respective manufacturer
regularly engaged in the production of such equipment and materials. It
shall be designed and manufactured for maximum safety and reliability in
accordance with quality specifications.

Original brochures, catalogues and other related technical data sheets of
materials and equipment to be supplied by the Supplier under this contract,
in 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 fumnished by
the Supplier for NPC’s record. Copies of each mill test report shall be
submitted to NPC prior to fabrication of materials covered.

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

GW-4.2 Applicable Codes and Standards

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

authorities:

ABS American Bureau of Shipping

ANSI American National Standard Institute
ASTM American Society for Testing and Materia!
ASME American Society of Mechanical Engineers
AWS American Welding Society

BSI British Standards Institute

CE European Commission

CSA Canadian Standard Association

DEMA Diesel Engine Manufacturer’'s Association
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DIN
FM

HIS
IBC
ICS

IEC

IEEE
ISO

JEC
JEM
JIS
LR
NEC
NEMA

NESC
NFPA

NKK
OHSAS
PEC
SSPC
TEMA

UL

Deutsches Institut fiir Normung
Factory Mutual Engineering
Hydraulic Institute Standards
International Building Code

General Standards for Industrial Control and Systems

MG-1 Motors and Generators

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

Intemational Electrotechnical Commission

60044 Instrument Transformer
60071 {insulation Coordination
60060 High Voltage Test Technique

Integrated Institute of Electrical Engineers

International Organization for Standardization
a001 Quality Management System

Japanese Electrotechnical Committee

Japan Electrical Manufacturer’s Association
Japanese Industrial Standard

Lloyd's Register

National Electrical Code

National Electrical Manufacturer's Association

MG 1 Standard for Motors and Generators

WC-5 Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical
Energy

152 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600 Volts
National Electrical Safety Code

National Fire Protection Association
272 Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables

Nippon Kaiji Kyokai

Occupational Health and Safety Assessment Series
Philippine Electrical Code

Steel Structures Painting Councit

Standards for the Tubular Exchanger Manufacturers
Association

Underwriter's Laboratories

44 Rubber-Insulated Wires and Cables

508A Industrial Contro! Equipment

2200 Standard for Stationary Engine Generator
Assemblies
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GW-4.3

GW-4.4
GW-4.4.1

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

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

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

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

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

Test of Materlals

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.

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

Tropical Serviceability
General

In choosing materials and their finishes, due regard shall be given to the
humid tropical conditions under which the equipment is to work. Cubicles
used for switchgear and control cabinets in outdoor plant shall be vermin-
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.
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GW-44.2 Metals

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

GW-44.3 Screws, Nuts, Springs, Pivots, etc.

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

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

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

GW-4.4.4 Fabrics, Cork, Paper, etc.

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

GW-4.4.5 Adhesives

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

GW-4.5 Interchangeability

The Diesel engine-generator sets and its associated auxiliary equipment
shall be of the same Brand/Mode! 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.

GW-4.6 Workmanship

Workmanship shall be of first class quality and in accordance with the best
modern engineering practice for the manufacture, assembly, test and
commissioning of equipment, notwithstanding any omissions from the
specifications and drawings. To have quality workmanship, only
technicians skilled in their respective trades shall be employed.
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GW-5.0

GW-5.1

GW-5.2

EQUIPMENT  MARKING, LABELING &  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.

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 ldentification Number (SPIN) if assigned/designated by NPC or
indicated on drawings and other relevant information in compliance with
applicable standards. Nameplate of the generating set shall also indicate
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 warning plates shall be in English.
Labels

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

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

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

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

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

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

GW-5.3 Tag Numbers/Standard Plant Identification Number (SPIN)

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

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

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

GW-54 Erection Marks

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

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

GW-5.5 Locks

Where locks are called for in the Specification, they shall be of the 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.
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GW-5.6

GW.5.7

GW-6.0
GW-6.1

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 andfor keys while not in use. Padlocks and keys are to be
engraved with a suitable identifying code or inscription and this is to be
repeated in the cabinet on engraved labels.

Guards

Protection guards shall be provided for rotating components such as
coupling, drive shafts, fans, etc. These shall comply with ANS| Standard
B15.1, 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
focation shall minimize tilting of the equipment when suspended by the lugs.

DRAWINGS AND INSTRUCTION MANUALS
Drawings Contained in the Tender Document

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

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

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

NATIONAL POWER CORPORATION mb VI-GW-21



SUPPLY, DELIVERY, INSTALLATION, TEST &
BID DOCUMENTS COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER FACKAGE 20-A
SECTION Vi — TECHNICAL SPECIFICATIONS VisP21213255e

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

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

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

All data and information to be submitted shall be in the English language
and all drawings shall be drawn using the metric system as unit of
measurement.

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

The Supplier shall submit with his Bid the required copies of all the
documents specified in Section VI — (Part Il) Technical Data sheets under
the Section “Annexes” including other documents specified in the relevant
Clauses of the bid documents (Refer to Form No. NPCSF-GOODS-01-
Checklist of Technical and Financial Envelope Requirements for Bidders,
Section VIil-Bidding Forms).

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

GW-6.3 Supplier's/Manufacturer’s Drawings and Instruction Manuals
GW-6.3.1 General

The Supplier shall submit to NPC five (5) copies for approval or reference,
drawings, plans, brochures, equipment technical specifications or data
sheets, erection manuals, calculations as required, codes and standards,
operation and maintenance instructions and all other documents necessary
for rendering the Works, prior to fabrication, manufacturing and/or
purchasing ali 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. .
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The name and signatures of the Supplier/Manufacturer’s designer and
approving officer who process the drawing for NPC's approval shall be
included in the title block for each drawing/document submitted.

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

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

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

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

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

NPC reserves the right to reproduce any drawings or prints received from
the Supplier as may be required despite any notice prohibiting the same
appearing on the drawing or the print. All drawings are preferred in a
computer-aided format. However, if unable to comply with this requirement,
manual drafted drawings will be acceptable. All CAD produced drawings
are to be submitted in Autocad formats. Al other computer-generated
documents are to conform to Microsoft Office.

GW-6.3.2 Bar Chart

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

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

If the Works is not being adequately or properly performed in any respect,
NPC shall require the Supplier to submit a new “Agreed Bar Chart’
providing for the proper and timely completion of the Works covered by this
Contract.
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The Supplier shali see to it that the “Agreed Bar Chart” is followed as much
as possible. The percentage which will be the basis for judgment of the
progress of the Works shall be computed in percent of progress in each
different item of work and integrated on the “Agreed Bar Chart”. The actual
value or quantity of work done divided by the value or quantity of the total
work, respectively, and multiplied by 100 shall be the Contractor's
percentage of accomplishment.

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

GW-6.3.3 General and Detailed Drawings and Specifications for Electro-
Mechanical Equipment -

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

The drawings shall show all necessary dimensions and tolerances, field
joints, and sub-assemblies in which the equipment will be shipped, terminal
boxes and wire sizes for electrical circuits and wiring diagram for power and
control circuits.

Formats and symbols for electrical drawings and logic diagram shall be
standardized for all the plant systems under this Contract subject to NPC's
approval.

GW-6.3.4 General and Detailed Design Drawings for Civil Works

The above drawings shall indicate, besides relative calculations and
instructions, all data necessary for the design of supporting structures such
as dimensions, weights, loads and stresses under operating conditions,
dimensions and weights for installation, assembly and maintenance.

In addition, these drawings shall indicate all necessary details such as
foundations, anchor, tie rods, trenches for cables and pipes, catwalks and
supports and any other data used in the design of Civil Works.

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

GW-6.3.5 Working Plan

The Working Plan shall include the organization, working system, temporary
yard installation, construction method, overall construction schedule, a list
of Construction Equipment/Temporary Facilities to be used, etc.
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GW-6.3.6

GW-6.3.7

Progress Report
a) Monthly Reports

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

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

b) Weekly Summary Report

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

Instruction Manuals

Supplier shall submit 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's 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:

C:;;Lns?;;g;g Delivery Sites/Group
3 Plant Site (Each Site)
2 Visayas Mgiqtgnance and Technicat
Services Division
1 Eastern Visayas Operations Division
1 Visayas Operations Department

The Manuals shall include Parts List, and Preventive Maintenance
Schedule during the life span of the 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.
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Manuals shall contain data relevant to the equipment or system design and
its insfallation, 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 genera! or applicable to any type and size of
Supplier's equipment, but shall be specific with (whenever possible)
references to drawings submitied by the Supplier.

The following requirements shall be included but not limited to:

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

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

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

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

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

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

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

h) Preventive Maintenance Schedule for ali equipment with servicing
procedures including instructions for dismantling and/or replacing
components, routine electrical and mechanical procedures,
performance check and tests, checks for cleaning, lubricating and
otherwise caring for equipment. These procedures shall include
instrument calibration and maintenance of interlocks and other safety
features;
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i)  Maintenance and overhaul instructions with step-by-step procedures
for all anticipated equipment repairs including control system
troubleshooting, alignment and calibration, assembly and
disassembly. Dimension record with clearances and tolerances and
torque values for all bolts shall be provided for reference:

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 Shelf life

k.6 Ordering lead time
k.7 Unit cost

k.8 Weight

k.9  Quantity required
k.10  Outline sketch diagram

GW-6.3.8  As-Built Drawings

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

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

GW-6.3.9 Documents for NPC's Records

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

a) Material Data, Material Certifications and Test Reports required by
governing Codes and Standards:
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GW-6.4

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
submitied 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 cormections, if any, indicated
thereon.

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

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

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

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

GW-7.2

DISMANTLING AND HAULING REQUIREMENTS (AS APPLICABLE)

General

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

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

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

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

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

Preparation

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

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

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

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

All peripheral pipes, electrical power and control cables, conduits and cable
trays including protruding steel supports that may obstruct the free
movement of equipment going out from the Powerhouse shall be
dismantled first and removed.
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The Supplier shall identify the most convenient access and manner of
moving the equipment out of a fixed structure/s. The Supplier shall provide
temporary shelter/cover (tarpaulin or equivalent type of cover) on the tomn
down part until it is properly packed and crated. Any part of fixed structures
that has to be torn down or damaged shall be brought back to its original
form to the satisfaction of NPC.

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

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

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

GW-7.3 Dismantling of Existing Installations

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

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

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

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

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

The Supplier shall comply with the Plant security procedures and
requirements. The Supplier shall also be liable for loss of or damage to any
property (including property of NPC) or any loss, claim, damage, or
expenses of whatsoever nature arising out of death, injury, iliness, or
disease of any person caused by the execution of all the works under this
contract except to the extent that such loss or claim are due to negligence
of NPC.
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GW-7.4 Demolition

GW-7.5

GW-7.6

GW-8.0
GW.-8.1

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

All demolition operations shall be carried out in an orderly manner so0 as to
cause minimum interference with other activities.

Storage, Transportation and Re-Erection

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

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

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

Disposal of Demolished Materials

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

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

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

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

INSTALLATION REQUIREMENTS
General

The Works to be carmried out at Site shall be undertaken in a safe and
efficient manner in accordance with generally modemn and industry
accepted practice and applicable standards.
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Gw-8.2 Inspection at Site

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

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

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

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

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

GwW-8.3 Installation Requirements

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

All electro-mechanical equipment and associated structures shall be
installed, tested and commissioned in accordance with the manufacturer's
drawings, instruction manuals, and drawings provided thereto. In the event
of conflict within these documents, the Supplier shall inform NPC of the
conflict in writing for written resolution prior to the execution of the Work.
Materials and equipment shall be handled with care at all times to prevent
damage and defects during handling, hauling, packing/crating, loading,
transportation, unloading, assembly, erection and any such damage and
defects shall be repaired, replaced or otherwise make good by the Supplier
to the satisfaction of and at no cost to NPC,
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Assembly, erection and installation of all materials, equipment and its
associated structures shall be carried out by skilled and qualified 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 level and checked true to grade and alignment.
Foundation bolts/bed plates of the number and sizes required shall be
supplied and installed by the Supplier. The cost of which shall be included
in the cost for the installation of respective equipment.

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

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

The Supplier shall identify the most convenient access and manner of
moving the equipment out of a fixed structure/s. The Supplier shall provide
temporary shelter/cover (tarpaulin or equivalent type of cover) on the tom
down part until it is properly packed and crated as required.

Any part of existing fixed structures that has to be temporarily tom 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 tom down and used as temporary access during
the removal of the existing generating sets may be left open and provided
with temporary tarpaulin or equivalent type of cover unti! 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.
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GW-8.4 Nameboards and Advertisements

All nameboards on and adjacent to the respective Sites 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 photegraphs and the like relating
to or including reference to the Project shall be required to be approved by
NPC prior to publication.

GW-8.5 Signs
GW-8.5.1 General

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

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

GW-8.5.2 Traffic Signs

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

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

GW-8.5.3 Signs for Emergencies

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

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

GW-8.54 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.
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GW-8.5.5

GW-9.0
GWwW-9.1

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
Genera!l

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

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

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

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

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

During the site test and commissioning period, the Supplier may request
NPC to provide plant operations and maintenance 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 fue! 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 power are already exported fo the
grid/consumers) shall be supplied by NPC;
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NPC shall provide the fuel requirements of the generating sets during the
performance/reliability tests. However, if any equipment fails to pass the
performance tests, fue! oil requirements for the re-test of the genset shall be
provided by the Supplier at his own cost. The Supplier shall therefore
provide NPC the recommended quantity at least sixty (60) calendar days
prior to the conduct of site test and commissioning.

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

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

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

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

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

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

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

When scheduled, and as often as NPC deems appropriate, progress will be
monitored with respect to Milestone Dates in the Contract Schedule and the
sequence of events and activities on the Supplier's Detailed Contract
Schedule.
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GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

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

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

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

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

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

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

a) Diesel Engine-Generator Sets

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

a1 Starting Test and Maneuvering Test at no load
a.2 Load Test

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

a.3  Governor Regulation Test
a4 Overspeed Trip Test

a5  Engine High Temperature, Low Oil Pressure and
Emergency Device Trip Test

a.b Fuel Oil Consumption Test

a7  Test for Sound Level at 1 meter distance from genset and
Vibration

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

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

After the factory test, each diesel engine generator set shall be
thoroughly checked and inspected to determine the condition of the
external and intemal 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.

b} Auxiliary Equipment

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

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

¢} Electrical Equipment

Electrical equipment such as generators, circuit breakers, control and
protection panels, transformers, etc. shall be subjected to factory tests
in accordance with the requirements as specified in the relevant
Electrical Works specifications.,
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d} Sound Attenuated/Weather Proof Enclosure

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

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

GwW-9.3 Pre-Commissioning/Commissioning Test

GW-9.31 General

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

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

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

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

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

GW-9.3.2 Pre-Commissioning Test

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

a) Alignment of engine-generator;

b)  Wiring continuity test;

c) Megger testing of equipment and power cables;

d) Checking of safety valve settings;

e) Checking of settings for switches and instrument transmitters;
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f)  Calibration and test of C & | equipment and measuring instruments;
g) Checking and testing of AVR, electrical relays, CT's and PT’s;
h) H.V.test for relevant equipment;
i)  Functional test of all supplied equipment;
j)  Checking for tightness, rotation, direction of auxiliary electrical motors,
etc.;
k) Setting/calibration of relays and other protective devices;
) Fuel injectors, fuel injection pump calibration and settings;
m) Conduct the following tests/works, as applicable:
m.1  Hydrostatic and pneumatic tests of field assembled
equipment and piping
m.2  Lube Qil flushing of field installed engine lube oil pipe
m.3  Chemical cleaning of field installed engine piping system

GW-9.3.3 Commissioning Test

The Commissioning Test shall be carried-out after the Pre-Commissioning
Test has been conducted to ascertain its fitness for operation and shall
include the following:

a) Tnal run of individual auxiliary equipment;
b) System sequential operation;
¢) Generating unit tripping device test;
d) No load operation of diesel generating sets;
e) Test of control systems safety and operating functions
(Control and Protection Relays);
f)  Unit synchronization:;
g) Unit load test and load rejection test (at 50%, 75%, 100% and 110%);
h)  Unit start-up/stop tests:
i)  Automatic change-over of standby equipment;
j)  Parallel Operation and Load sharing test;
k)  Guaranteed Prime Power Output & Guaranteed Fuel Rate tests:
)  Reliability Test (8 hours);
m) Tests for Sound Pressure Level, and Vibration; and
n}  Tests for Electrical Equipment per ANSI and IEC standard.

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

GW.9.4 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.
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Performance test to determine the guaranteed power output and
guaranteed fuel rate of each diese! engine generator unit shall be carried
out in accordance with the approved test procedure.

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

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

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

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

a) Introduction;

b) Purpose of Test;

c) Procedure for the Test;

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

e) Testdata and parameters to be measured:;

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

g) Forms to be used; and

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

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

In the event that the guaranteed power output cannot be tested due to
unavailability of the required load at the time of testing, the available loads
that fall either at 50% or 75% shall be used for referencefrecord purposes.
The results shall be used as basis for comparing with the results taken from
the FAT and shall then be the basis of acceptance if found satisfactory.
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GW-9.4.1 Diesel Engine-Generator Set

Al 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)

b)
c)

d)

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

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

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

110% load 0.5 hour

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

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

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

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

The above fest 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-9.42 Auxiliaries and Associated Electrical Equipment

All applicable auxiliary equipment shall be tested to assure proper operation
and performance to conform with the guaranteed and expected
performance values specified in the technical data sheets. Tests shall be

performed in accordance with the approved test procedures submitted by
the Supplier.
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GW-9.5

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 sets are ready for commercial
service, the generating sets with all its associated auxiliaries are required to
operate under the normal working conditions of the power plant and within
the limits of output specified or at any load available at site and operating
continuously without major failure for a period of eight (8) hours or at any
programmed/scheduled operating hours available at the respective plant
sitefs.

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

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

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

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

a) Plant tripping due to above causes;

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

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

d} Failure to respond correctly during the run back or ermergency 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.
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GW-9.6 Tests Fatlures

Gw.-9.7

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

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

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

NPC shall have the right to reject Diesel Generating Sets whose
guaranteed fuel oil rate during test deviates to more than +5% of its
guaranteed fue! oil rate and/or the prime power output are less than their
guaranteed power outputs,

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 Leve! as required in the Technical Specifications.

Test Reports/Certificates

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

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

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

The Supplier shall bear the cost of furnishing these records and reporis.
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GWwW-9.8 Waiver of Factory Tests Witnessing/inspection by NPC for Equipment
to be Furnished by the Supplier

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

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

GW-10.0 TRAINING OF NPC PERSONNEL
GW-10.1 General

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

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

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

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

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

Five (5) sets of materials included in the training modules shall be turned
over to NPC upon completion of the training. An evaluation shall be jointly
undertaken by the Contractor and NPC's representative on the adequacy,
appropriateness and relevance of the training and the program
effectiveness after the training.
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GW-10.2

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

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

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

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

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

Operation and Maintenance Training at Site

The Supplier shall conduct training at the respective Plant Sites of NPC's
personnel who will be assigned to operate and maintain the plant. All the
existing O & M Plant Personnel, but not less than four (4) NPC Personnel
from 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 shooting of the Supplier's
supplied system and equipment starting from Start of Pre-
Commissioning/Commissioning and thereafter up to the issuance of
Certificate of Completion.

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

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

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

¢)  Proper maintenance during long period of standby condition.

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

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

During pre-commissioning, commissioning, and performance test period,
the Supplier may request NPC to provide operations and maintenance
personnel to assist the Supplier in the operation and maintenance of his
supplied equipment under the direction of the Supplier for the purpose of
on-the-job training.
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GW-11.0
GW-11.1

GW-11.2

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

CORROSION PROTECTION AND PAINTING
General

The Supplier shall apply corrosion protection and painting to all equipment
and materials to be furnished in accordance with the minimum requirements
specified in this section.

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

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 compaonents/elements of the Plant.

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

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

a) Plant item name;

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

c}  Short list of protective coating manufacturers and applicators;

d)  Surface preparation;

e) Workshop action; and

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

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

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

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

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

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

GW-11.3  Application of Paint

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

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

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

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

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

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
phenclic-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.
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GW-11.4

GW-12.0

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

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

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

Equipment and auxiliaries which are shop-fabricated/assembled and have
already been provided with final painting shall no longer require painting at
the site except for painted surfaces which have been damaged during
transport and/or instaliation 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 shali 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.
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GW-12.1

GW-12.2

Spare Parts

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

The Supplier shall supply, deliver and install as required (consumables are
by supply and delivery only like filter elements, fan belts, lubricants, oils and
coolants, injector tips, etc) all the spare parts including labor and travel time
necessary for replacement or repair works during the warranty period. The
supply shall include all the spare parts specified in the specification and
Technical Data Sheets, and all other replacement parts required to sustain
the operation of all the generating units during the warranty period.
Quantity of specified/listed spare parts which are not sufficient and will
require additional spares during the warranty pericd 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 respective plant sites
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 thelr proposal the detailed list of spare
parts to be supplied with its corresponding costs and in the form as
specified in Part Il — Technical Data Sheets. This list is preliminary and
subject to changes in order to conform with the final design without any
additional cost. The final list of spare parts shall be submitted to NPC for
approval not later than one (1) month prior to the delivery of the equipment.

Tools and Appliances

The tools and appliances recommended by the manufacturer and are
deemed required for the following specific purpose of the equipment to be
supplied under this Contract shall be provided by the Supplier including
tools that are specified below and in the relevant Electrical Works
specifications. A complete detail shall be listed in the Schedule of Tools
and Appliances and shall be submitted with the bid in the form as specified
in Part Il - Technical Data Sheets, of the bid document.
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a) One (1) set of special/standard tools and instruments required for
start-up, test and commissioning, operation and normal/overhaul
maintenance of the whole of the equipment and auxiliaries furnished
by the Supplier.

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

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

Each too! or appliance is to be clearly marked with its sign for purposes of
identifying the function of each too! 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 Il - Technical Data sheets.

This list is preliminary and subject to changes in order fo conform with the
fina! design without any additional cost. The final list with the corresponding
brochures/catalogues shall be submitted to NPC for approval not later than
one (1) month prior to the delivery of the equipment.

GW-13.0 PACKING, SHIPMENT AND STORAGE
GW-13.1  Packing/Crating

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

Equipment shall be completely drained of all water and thoroughly dry prior
to shipment. When such draining requires removal of plugs, drain valves,
etc., the Supplier shall make sure that these parts are re-inserted or
reassembled prior to shipment. Other fluids (coolant, fuel oil, lube oil, etc.)
shall be drained only if the Supplier deems it necessary.
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All openings and machined surfaces shall be provided with prolec_tion fo
prevent damage, corrosion and entrance of foreign matter during shipment
and storage.

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

Threaded or socket weld connections shall be protectsd 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 pleces.

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

All spare parts shall be packed in a sealed container including special and
standard tools in their separate sealed toolboxes.
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All packages, crate boxes, drums, bags, bundles, or other containers or any
loose pieces shall carry the following identification marks on the two (2)
sides in black with a stencil proof ink or paint by means of block letters not
less than 30 mm high, i.e.

NATIONAL POWER CORPORATION

CONTRACT NO.
ITEM NO.
PORT OF DISCHARGE
DESCRIPTION

OF CONTENT
NET WEIGHT : kgs.
GROSS WEIGHT : kgs.
DIMENSION : m?®
CRATE NO. X

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

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

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

GW-13.2  Shipment/Transport

The Supplier shall be responsible for the sea and land transportation of the
equipment, materials and supplies required under this Specification and
shall ensure that they are safely and timely delivered to the specified site.
Supplier shall be deemed to have visited the respective plant sites 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, efc. 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.
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GW-13.3

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

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

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

¢} Partial opening of the crates and plastic sheet protection of the plant
auxiliary equipment and diesel generating sets o 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. Al shortages
and damages noted shall be immediately replaced by the Supplier at his
own cost and shall ensure the timely delivery of replacement without
affecting the agreed overall project implementation schedule.

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

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

Storage

The Supplier shall be responsible for securing all his supplied equipment at
a place designated by NPC until the completion of the 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 at the specified site/s, the materials and
equipment shall be carefully stored and maintained at such place and in
such a manner as NPC may direct until such time as they are ready for
Installation/erection.

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

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

GW-15.0

GW-16.0

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

CLEAN UP

When the Works are completed and before the issuance of the Certificate of
Completion is made, the Supplier shall remove from the Site, without expense
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 desmed 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 promptly repair, and/or replace, at his own expense, equipment and
machineries, against defect in design, workmanship and materials and shall
include labor, parts and trave! time for necessary repairs at the plant site
effective from date of issuance of Certificate of Completion for a period of
twelve (12) months.

However, if any generating set/s or plant system/s has been put into
commercial operation even before the issuance of the Cerlificate of
Completion, the warranty period of the particular generating set/s or plant
system/s shall commence on the first day of the commercial operation.
Commercial operation shall mean when generated power are already
exported to the grid/consumers following the  successful
performance/reliability tests. Accordingly, & Certificate shall be issued by
the implementing group and/or plant head stating that the Warranty Period
has started for the particular genset/s or plant system/s with the date
stipulated thereon.
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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 two (2) days in
two (2) separate visits which will coincide on the first two (2) scheduled
periods of preventive maintenance {every 250 hours or per manufacturer's
recommended hours) of at least one generating set per plant site during the
warranty period at no cost to NPC to perform the following, but not limited
to:

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

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

e) Provide training and/or informative instructions similar to items “a)” to
“d)" above to NPC Plant Operation and Maintenance Personnel. Such
training/instructions shall be conducted (Hands on} in such a way that
NPC Plant O & M Personnel would be able to perform refiably 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 repairsireplacements/adjustments as determined by the Supplier,
plant maintenance personnel who had undergone training conducted by the
Supplier may perform the necessary repairs/replacements/adjustments, if

- authorized by the Supplier through any means of available communications,

provided that such repair shall not refieve 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-15.0 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.
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In the event that undue delay is being caused by the Supplier for failing to
attend the requested maintenance/repair services within ten (10) calendar
days, NPC reserves the right to attend/complete the maintenance/repair
services at the risk and cost of the Supplier. The decision of NPC in this
regard shall be final. Accordingly, a penalty shall be charged to the
Supplier as follows:

Penalty = Prevailing electricity rate in pesos per kW-day x genset rated
capacity x number of shutdown days counted from 11t day of
Supplier's acknowledgement to NPC's request without action.

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

GW-17.0 MEASUREMENT OF PAYMENT

Measurement for payment for all works shall be based on the bid price of
each item as shown in the 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
date upon which authority for substitution is granted shall be the basis of said
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price reduction. Price differentials shall be determined and agreed upon
immediately by both parties and incorporated in the approved letter of
substitution.

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

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

AW-1.4 Certification of Materials
The Contractor shall submit to the NPC Representative signed certificates
from manufacturer or sole distributor of equipment and materials to be
furnished and installed by the Contractor, cerlifying as to the kind, quality,
rated capacity, quantity, performance and other descriptions of the equipment
and materials delivered under a receipt number and date. No equipment or
materials shall be erected, installed or applied such as electrical fixtures and
accessories, concrete reinforcing steel, cement, G.I. and C.I. pipes, valves
and fittings, plumbing and sanitary fixtures, building materials and finishes,
paint and waterproofing, etc., without the required certificates.
AW-1.5 Other works which even if not specifically mentioned in the Section and
Schedule of Requirements shall be included:
» The measurements for the execution and payment of the Works, including
provisions of the measuring equipment and the engagement of labor
» Connecting up of water, gas and electricity from the mains of the site
indicated by the NPC Representative to the points of use
Provision of small equipment and tools
Safeguarding the Works against surface water, which shall normally be
reckoned with, and its possible necessary removal
» Protecting the Works from heat, wind and rain
» Protection and safety measures required
¢ Protecting the executed works and the items handed over the execution of
same from damage and theft up to the time of acceptance
» Supplying of the operational materials
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
» Making blackouts on concrete
* Chemical preservation of timber
* Instructing the operating and maintenance personnel
NOTE: The above provisions are general for all types of buildings. The
Contractor shall be guided accordingly by the applicable
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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.
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AW-2.0
AW-2.1

AW-2.2

CONCRETE MASONRY WORKS

General

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

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

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

Materials

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

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

Mortar Proportions:

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

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

b) Intersecting hollow blocks walls and partitions shall be bonded by
overlapping units on alternative course or by the use of 6.3mm (1/47)
diameter ties at 610mm (24") O. C. every second course {maximum)
anchored in filled cells.

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

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

b) All horizontal reinforcement shall be tied to vertical reinforcement.
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AW-2.3

AW-2.4

AW-2.5

AW-2.6

c) Reinforcement shall be as specified in Section “Structura) Steel".

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

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

Installation

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

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

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

Concrete Lintel

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

Testing of CHB

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

Measurement and Payment
Measurement and payment for Concrete Hollow Blocks including its

reinforcing bars will be based on the area in place and accepted by the NPC
Representative.
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Payment will be made at the corresponding contract unit price per square
meter for the pertinent items under Architectural Works in the Schedule of
Requirements.

Payment shall constitute full compensation for all labor, materials, equipment,
tools and incidentals necessary for the completion of this work.
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AW-3.0
AW-3.1

AW-3.2

AW-3.3

PLASTERED PLAIN CEMENT FINISH
General

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

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

Materials

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

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

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

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

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

Application

The total thickness of masonry and plaster shall be 15mm (5/8"). For a three-
coat plastering, the scratch coat and brown coat shall be at least 6.3mm (1/47)
thick and the hard finish 3.2mm (1/87) thick with a minimum thickness of
1.6mm (1/16") at any point. For a two-coat work the base shall be 12.7mm
(1/27) 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.

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

Manufacturer’s directions for applying the various types of plaster should be
followed scrupulously The NPC Representative should check whether they
conform to end use of the plaster.
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AW-3.4 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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for plastered plain cement finish.
Payment will be made at the corresponding pertinent pay item under
architectural works in the Schedule of Requirements. Payment shall constitute
full compensation for all labor, material including metal lath, equipment, tools
and incidentals necessary for the completion of this work.
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AW-4.0
AW-4.1

AW-4.2

AW-4.3

PAINTING AND VARNISHING
General

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

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

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

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

Inspection of Surfaces

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

Materials

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

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

Maker

Paint and relevant thinner

Gross and net weights

Date of supply by the maker’s factory

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

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

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

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

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

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

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

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

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

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

AW-4.4 Colors and Samples
All colors shall be subjected to the approval of the NPC Representative.
Tinting of matching colors shall be done under the supervision of the NPC
Representative. In all cases, a sample shall be applied on the job and the
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AW-4.5

AW.-4.6

NPC Representative must give his approva! before work is commenced. If
required, three panels, 200 mm x 250 mm (8" x 10") of each color and finish
shall be prepared in advance, with the NPC Representative, “Of color
selected” shall be understood as all coats specified herein.

Workmanship

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

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

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

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

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

All parts of moldings and ornament shall be left clean and true to details.
All finish shall be uniform as to sheen, color and texture, except when glazing
is required.

Protection

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

The Contractor shall note that some damage to paintwork during shipment,
storage, and building-in and particularly during grouting of the steel lining is
unavoidable and the application of all protective treatment shall be
programmed accordingly. Care shall be taken to remove salt crystal liable to
become deposited during the sea transport and/or storage at seaport by
thorough washing with clean fresh water. Before any coat of paint is applied,
the surface shall be prepared as hereunder described, so that it is clean and
free from all deleterious matter and completely dry.
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AW-4.7

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

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

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

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

Paint Application

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

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

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

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

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

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

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

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

Drying periods prescribed by the manufacturer shall be observed, for open
surfaces, as well as for edges or iregular surfaces. Al edges at doors,
windows, skirting, sockets, etc., shall be of sharp and straight line.
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New concrete and masonry surfaces must be thoroughly naturalized either by
brush or spray with a solution of 2 kg. of zinc sulfate to each gallon of water.

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

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

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

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

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

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

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

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

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

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

Painting work shall not be carried out at a temperature below +5 °C and
above 50 °C. In addition, painting work shall not be carried out on surface
affected by the action of rain, fog and moisture or water of condensation; work
started on such surfaces may not be continued until the surfaces to be
painted are completely dry.
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AW-4.8 Painting Systems
All surfaces which are required by the Finish Schedules or specifications to
be painted, or otherwise finished, shall be given coats of paints or varnish as
specified herein. Individual directions printed on the labe! of the approved
paint and varnish shall be strictly followed. Paint thinner or linseed oil of the
same brand as the paint to be thinned shall be used.
All materials, supplies and articles furnished shall be the standard products of
superior quality. All constituent materials shall conform to the applicable
provisions of the latest edition of ASTM Specifications.
The following list indicates painting materials of special compositions
considered suitable for various parts of the works.
Concrete and Plastered Surface
Any concrete, cement plaster exposed to high humidity 3 coats of a highly
weather-resistant synthetic resin-based paint. The first coat shall contain
from 5% to 20% thinner as the surface requires.
All concrete (walls, foundations, etc.) backfilled with soil or submerged.
* 1 coat of coal-tar epoxy.
s 2 coats of a mineral-filled water-resistant coat-tar €epoxy.
Concrete, cement plaster, etc. exposed to oil, surface shall be dry, if possible
sandblasted, clean and slightly roughened.
* 1 coat with a plastic-modified hydraulic mortar.
» 2 coats of an oil-resistant synthetic resin-based paint.
Concrete exposed to Mechanical and Chemical attack.
» 1 coat of colorless 2- pack epoxy-based paint; this shall contain from 10%
to 20% thinner as the surface requires.
* 2 coats of 2-pack epoxy-based paint.
Concrete flooring exposed to mechanical wear and oil.
» 3 coats of chlorinated rubber-based paint. The first coat shall contain
15% thinner.
Internal concrete, plastered walls exposed to abrasion.
» 3 coats of an oil-free, synthetic resin-based, dust-binding paint.
Concrete flooring subject to minor mechanical wall.
» 2 coats of an oil-free, synthetic resin-based, dust-binding paint.
Internal plastered ceilings and walls.
NATIONAL POWER CORPORATION VI-AW-14
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e 2 coats of a polyvinyl-acetate dispersion type, non-chalking paint. First
coat shall contain up to 30% thinner of clean, fresh water as the surface

requires.

Wooden Surfaces

a) Exterior Parts — N/A

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

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

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

All materials, supplies and articles furnished shall be the standard

products of a known manufacturer approved by the NPC
Representative.
1) First Coat. Fill open grained wood with natural wood paste

2)

3)

4)

fillers, as Is, or mixed with oil-wood stain to obtain desired
shade. Apply along the grain within 30 minutes. Let dry
overnight and sand lightly.

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

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

Choice of any of the following topcoats:

Clear flat lacquer - for standard flat effect.

Clear dead flat lacquer - for complete fiat Jacquer.

Super dead flat lacquer - for complete fiat lacquer.

Clear gloss lacquer - for standard gloss effect.

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

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

AW-4.9 Measurement and Payment
Payment shall be based on what is called for in the Bidding Form.
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AW-5.0
AW-5.1

AW-5.2

AW-5.3

CONCRETE FLOOR HARDENER

General

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

Materials

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

Measurement and Payment

Measurement and payment for Concrete Floor Hardener will be based on
the area placed and accepted by the NPC Representative.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for concrete floor hardener.
Payment will be made at the corresponding pertinent pay 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.
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BID DOCUMENTS

SUPPLY, DELWERY, [INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
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GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21213255e

CW-1.0
CW-1.1

CwW-1.2

CwW-1.3

CW-14

Cw-1.5

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 installation
and maintenance of these services shall be subject to the approval of the NPC.

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

NATIONAL POWER CORPORATION m-Is VI-CW-1
!



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA} AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21213255¢

CwW-1.6

CW-1.7

Cw-1.8

Cw-1.9

CW-1.10

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

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

Construction Power

The Contractor shall be responsible for providing his own electric power supply
required for construction and erection/installation. If power is available from
NPC and should the 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.

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,
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SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z21325S5e

including its water supply system, electric distribution system, quarters,
warehouses, shops, dining halls, commissaries, temporary shed and other
facilities therein shall be removed by the Contractor. The site shall be cleared
and cleaned as directed by the NPC.

CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Contractor's
Construction Facilities. The entire cost thereof shall be included in the various
pay items in the Schedule of Requirements.
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SUPPLY, DELIVERY. INSTALLATION, TEST &
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CW-2.0

Ccw-2.1

Cw-2.2

CwW-2.3

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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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTARICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z13255e
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.
CwW.3.2 General Conditions

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

a)

b)

d)

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

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

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

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

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

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

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

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

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

Construction/Installation shall be carried-out in a manner where
landslides and erosions are minimized.
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CW-3.3

g)

h)

j)

k)

Avoid unnecessary opening/clearing of areas outside construction sites
or destruction of vegetative cover, especially cutting of existing trees;
and to re-vegetate disturbed areas.

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

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

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

Convey oil-contaminated wastewater from workshops, garages, or gas
filing 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.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KVY (FOR COSTA RICA} AND
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SECTION VI - TECHNICAL SPECIFICATIONS VisP21213255¢

Cw-4.0
Cw-4.1

Cw-4.2

CwW-4.2.1

Cw-4.2.2

CW-4.3

CW-4.3.1

CW-4.3.2

CW-43.3

SITE GRADING
Scope

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

Clearing, Grubbing and Miscellaneous Work
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 trees,
which may be retained by the NPC for preservation. Particular trees to be left
in place shall be protected from scarring and/or other injuries during clearing
and grubbing work and other construction operations.

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

Miscellaneous Works

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

Grading

General

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

Classification of Materials

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

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
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SECTION V1 — TECHNICAL SPECIFICATIONS VisP21213255¢

CW-4.3.4

CW-4.3.5

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 shalt 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 fayer shall be placed thereon unless the preceding
layer has been tested for compaction and approved by the NPC.

In the event that construction of concrete footing or other concrete foundations
is on fill, the fill shall be compacted efficiently and thoroughly so that when the
fill is tested for compaction at the required foundation elevation for the structure,
the required bearing capacity is attained but in no case less than 17.24MPa.
In no case shall filling and compaction work to be done without the presence of
NPC's inspectors. The Contractor shall be held liable for any structural
instability or damage that might result in consequence to non-compliance of
this requirement. The Contractor shall institute corrective measures to bring
the foundation base to a condition or state that will conform to the required
bearing capacity; and also to repair and make good any damage on the
structure to the satisfaction and at no cost to NPC.

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
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
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UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z13258e

CW-4.3.6

CwW-4.4

Cw-4.5

Cw-4.6

CW-4.7

CW-4.7.1

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. Inthe caseitis
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, permits, and other requirements, shall be the responsibility of the
Contractor at no cost to NPC. The Contractor shall be held solely liable for any
claim by third parties that may arise from improper transport and disposal of
excess materials. The cost of acquisition of the above-mentioned right-of-way
shall be included in the unit bid price for excavation.

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
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,
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CW-4,7.2 Miscellaneous Works

CwW-4.73

Cw-4.74

CW-4.7.5

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.

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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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z13255e
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.
CW-5.2.2 Structural Fill
a. Sand and Gravel Fill
The material shall be of the same classification as the sand and gravel base
consisting of river sand and gravel as approved by the NPC, The composite
material shall be free from vegetable matter and lumps or balls of clay, and
shall be uniformly graded from coarse to fine in accordance with the grading
requirements shown below:
Sieve Designation Percentage by
{Square Mesh Sieves) Weight Passing
50.0 mm {27) 100
25.4 mm (1") 55-85
8.5 mm (3/87) 35-60
4.76 mm (No. 4) 25-50
2.08 mm (No. 10) 20-40
0.42 mm {No. 40) 8-20
0.074 mm {No. 200) 2-8
b. Structural Earth Fill
Structural earth fill shall consist of filling with suitable materials obtained from
grading excavation or from borrow areas approved by the NPC.,
CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

The strength of lean concrete shall be 13.79MPa or as designated by the NPC.
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CwW-5.24

CW-5.3
CW-5.3.1

b. Selected Materials

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

Bed materials for water pipes and/or drainage culverts shall use sand filis.
Structural Backfill

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

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

Backfill for Seweraqe 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.

Backfil! 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)
shali 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. [n no case that
concrete, sewer, drainage or water supply pipe can be placed unless a written
approval has been issued by the NPC,

Over-excavation performed by the Contractor due to his carelessness shall be
filled and properly compacted with the suitable material approved by NPC, at
no additional cost to NPC.
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CW-5.3.2

CW-5.3.3

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

Backfill

1. Structures, Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled with
approved materials in horizontal layers, each not exceeding 15¢cm. (67) in loose
volume thickness, Each layer shall either be moistened or dried as directed and
thoroughly tamped with tampers having no less than 160 cm?of tamping area
and weighing not less than 20 kg. The last layer shall be neatly brought up to
the 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.

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for structural excavation. 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 equipment necessary for excavation
work and proper disposal of excess material excavated.
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Structural Foundation Fill

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

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

Special Foundations

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

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

Structural Backfill

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for structural 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.

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,
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CONCRETE
Scope

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

Class of Concrete

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

Materials

Cement

Cement for concrete works shall be furished by the Contractor and shall
conform to the requirements of the latest edition of the Standard Specifications
for Portland Cement (ASTMC150).

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

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

Reinforcing Steel

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

Water

Water for use in concrete shall be subject to the approval of the NPC. [t 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.

Formwaork

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
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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 steel forms shall be free from irregularities, dents, and sags.

Storage of Materials
Cement and Aggregates

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

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

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

Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for
reinforcing steel.
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CW-6.5 Concreting
CW-6.5.1 General
The written approval of the NPC shall be secured prior to any concreting work.
All concrete shall be poured on dry and cleaned surfaces.
CW-6.5.2 Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not
undulate excessively in any direction. Undulations exceeding either 2 mm or
1/270 of the center distance between studs, joints, form stiffeners, form
fasteners, or wales 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
use of ties consisting of twisted wire Toops 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
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specified otherwise. Mineral oil shall not be used on forms for surfaces, which
are to be painted. For surfaces not exposed to view in the finished structure,
sheathing may be wetted thoroughly with ¢lean 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 ancther element of the structure
to exceed its allowable variations. Except as otherwise specified herein,
tolerances shall conform to ACI 347.

Placing Reinforcement

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

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

Mixing Concrete

Mixing of conerete shall conform to the requirements of AC! Code for Concrete
Construction.

Placing Concrete

Concrete shall be conveyed from mixers to the forms or {o the place of deposit
as rapidly as possible and by methods that will prevent segregation or foss of
ingredients. There shall be no vertical drop greater than 1.5 meters except
where suitable equipment like metal pipe or fremie 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
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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 continucus structures shall be as directed by NPC but
in which case shall be temporarily supported such that the structure is gradually
subjected to its working stresses. False work shall not be released in any span
until the strength specified hereunder is attained.

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

Min. Time Min.% Strength
Centering under girders and 14 days 80%
beams
Sides of beams and ali vertical 1 day 70%
surfaces
Floor Slabs 14 days 80%

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.
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Sampling and Testing of Concrete

The Contractor shall fumish 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 psit) if fc’ is equal or less than 5,000psi (35Mpa); or by more than
0.10f¢, if fc’ is more than 5,000 psi (35Mpa).

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.
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CW-6.5.11 Second Stage Concrete
The second stage of concrete finishing shall be done only after the final
installation of all pertinent equipment, anchorages, pipings, conduits and other
embedded items as may be required for all electromechanical works.
CW-6.6 Measurement and Payment

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

No separate measurement for payment will be made for concrete. Payment will
be made at the corresponding pertinent pay items shown in the Schedule of
Requirements. Payment shall cover all costs for furnishing all labor, materials,
including equipment and tools required for concreting work. Payment shall also
include non-shrink cementitious grout and epoxy grout inside foundation block
out and above engine 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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CW-7.0 REINFORCING STEEL

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

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

CW-7.2.1 Bar Reinforcement
Reinforcement bars for concrete shall be hot-rolled, weld able, deformed billet-
steel bars conforming to the requirements specified in ASTM AB15 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 shali be shipped in
standard bundies, tagged and marked in accordance with the Code of Standard
Practice of the Concrete Reinforcement Steel Institute.

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

CwW-7.3 Construction Requirement

CW.7.3.1 Order List for Bent Bars

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

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 fthe 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 mm® 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 its surface easily removable and
detrimental rust, loose scale or dust, it shall be cleaned by a satisfactory
method, approved by the NPC.

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

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

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

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

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

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

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

Concrete protection for reinforcement shall be as indicated, or if not indicated,
in accordance with AC| 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  t6mm
footings
e. Height of top bars 6mm
f. Stirrup spacing:
{1) For any one stirrup +25mm
(2) For over-all group +25mm of stirrup

Anchors and balts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
the concrete is placed. Anchor bolts for machines shall be set to templates,
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CW-7.3.5

CwW-7.4

shall be plumbed carefully and checked for location and elevation with an
instrument, and shall be held in position rigidly to prevent displacement while
concrete is being placed.

Splicing

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

Unless otherwise shown on the Drawings, bars shall be lapped a minimum
distance of;

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

Where d is the diameter of the bar. In lapped splices, the bars shall be placed
in contact and wired together. Lapped splices will not be permitted at locations
where the concrete section is insufficient to provide a minimum clear distance
of one and one-third the maximum size of coarse aggregate between the splice
and the nearest adjacent bar. Welding of reinforcing steel shall only be done if
detailed on the Drawings or if authorized by the NPC in writing. Spiral
reinforcement shall be spliced by lapping at least one and half (11/2} turns or
by butt-welding unless otherwise shown on the drawings.

Measurement and Payment

The quantity to be paid for shall be the calculated theoretical number of
kilograms of reinforcement steel bars as determined from the net length of the
steel shown on the drawings, incorporated in the concrete and accepted.

The weight of deformed bars will be computed from the theoretical weight of
the same nominal size as shown in the following tabulation:
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Designation Size (mm) Weight (kg/m)

#2 6 0.222

#3 10 0.616

#4 12 0.888

#5 16 1.579

#HE6 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.

Unless otherwise stated in the Schedule of Requirements, no separate
measurement and payment will be made for the reinforcing steel. The entire
cost of furnishing of all materials, labor, equipment and tools shall be included
in the pertinent pay items in the Schedule of Requirements,
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Cw-8.0 STRUCTURAL STEEL

Cw-8.1 General

cw-8.1.1

CW-8.1.2

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

Submittals

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

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

Certificates of Conformance for the following:

Bolts, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

Certified Test Reports

Chemical Analysis and Tensile Strength Test of structural stee! in accordance

to ASTM AG3.

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 SP6.
Wash clean surfaces that become contaminated with rust, dirt, oil, grease or
other contaminants with solvents until thoroughly clean. Ensure that steel to be
embedded in concrete and surfaces when assembled, are free from rust,
grease, dirt and other foreign matter.
CwW-8.2.1 Steel
Materials shall conform to the respective specifications specified herein.
Materials not otherwise specified herein shall conform to the AISC “Manual of
Steel Construction”.
Structural Steel: ASTM A36
Steel Pipe: ASTM A53, Type E or 8, Grade B,
ASTM A501
Steel W-Shape Piles ASTM A328
(Soldier Piles):
Cw-g8.2.2 Bolts, Nuts and Washers:
All bolts, nuts and washers shall be of hot-dip galvanized steel, in accordance
with the following:
Bolts: ASTM A307, Grade C or ASTM A36
for Anchor Bolts; ASTM A325 for
Fastening Bolts
Nuts: ASTM 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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Cw-8.3

CW-8.3.1

Cw-8.3.2

CW-8.3.3

Cw-8.3.4

Execution
Fabrication

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

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 detrimeantal to the life of the paint. Apply paint with high quality workmanship,
and coat all joints and crevices thoroughly. Prior to assembly, paint all surfaces
that will be concealed or inaccessible after assembly.

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

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

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

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
resuit of errors in fabrication or of deformation due to handling or transportation,
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CW-B.3.5

report such condition immediately to the NPC's Representative and obtgin
approval there from for the methods of comrection for straightening, including
members of steel conforming to ASTM A514.

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

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

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

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

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

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

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

Tests and Inspections

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

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

INot apphicable on non-crtical structurea)jonts and as directedirequired by NFC Design Engineer.,
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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.

Unless otherwise stated in the Schedule of Requirements, no separate
measurement and payment will be made for the structural steel. The entire cost
of furnishing of all materials, labor, equipment and tools shall be included in the
pertinent pay items in the Schedule of Requirements,
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CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED

Cw-9.1

Cw.9.2

CW-9.3

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 stee! 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: 300 kph

Concrete pad or pedestal shall extend 150 mm beyond the equipment

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

equipment supports

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

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and

number of anchor bolts shall be designed to safely withstand all forces

acting on the equipment/structures. Anchor bolts and other embedded

items shall be properly and securely installed prior to the

placing/pouring of concrete.

oo AL N2

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

Measurement and Payment

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

CwW-10.1

CW-10.2
CwW-10.2.1

CW-10.2.2

CW-10.2.3

CW-10.24

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
Scope

In accordance with the specifications contained herein, the Contractor shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC.
The Contractor shall also construct or install, where required, appurtenant
structures like street inlet, street inlet-catch basin combination, manhole, catch
basin for downspouts, drainage outlets, etc. as well as joints and connections
as may be required to complete the system.

Materials
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.

Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test
requirements for Class Il Reinforced Concrete Pipes in accordance with ASTM
C76-68 and ASTM C497-67.

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

PVC Pipes

Polyviny! Chloride (PVC) Pipes shall be unplasticized conforming to 1504435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction
of concrete covered rectangular ditch and open rectangular canal shall conform
to the requirements set forth in Section CW-6.0 — Concrete. Foundation base
material for concrete canal shall be sand and gravel as described in Section
CW-5.0,
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CwW-10.2.5

CW-10.3
CW-10.3.1

CwW-10.3.2

CwW-10.3.3

CW-10.4
CW-10.4.1

Bedding Material
A. For Stable Soil and Rock Foundation

Bedding material for sewerage and drainage pipes in stable soil and rock
foundation, as determined by NPC, shall consist of sand or natural sandy soil
in which all the materials passes a 9.5 mm (3/8") sieve but not more than 10%
passes a 0.074 mm (No. 200) sieve.

B. For Unstable Foundation

Bedding for sewerage and drainage pipes in soft and unstable foundation as
determined by the NPC, shall consist of 13.79MPa concrete cradle in
conformity with the dimensions shown on the drawings, or as determined by
the NPC.

C. Foundation under Roadways and Parking Areas

Bedding for sewerage and drainage pipes crossing under roadways and
parking areas with pipe cover (excluding concrete or asphalt pavement) of 60.8
cm (2 ft.) or less shall consist of 13.79MPa concrete cradle in conformity with
the dimensions shown on the drawings, or as determined by the NPC.

Construction
Trench Excavation and Backfill

Trench excavation and backfill work shall be done in accordance with the
pertinent provisions of Section CW-5.0,

Concrete Canat

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,

Appurtenant Structures

Appurtenant structures like street inlet, strest inlet-catch basin combination,
manhole, catch basin for downspouts, catch basin for intersecting perforated
PVC pipes, septic tank, drain pit, drainage outlets, etc. shall be constructed at
locations indicated on the plans or at the other convenient locations designated
by the NPC. All appurtenant structures shall be of 17.30 MPa concrete unless
otherwise shown on the drawings.

Pipe Installation
General
Before any drain pipe is installed, the sand or concrete bedding shall have been

prepared and approved in accordance with the grade, shape, and dimensions
shown on the drawings, or as directed by the NPC. No pipe over 45.7 cm (18")
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CW-10.4.2

CW-10.5
CW-10.5.1

in diameter shall be laid on concrete bedding until seven (7) days have been
elapsed after placing the concrete bedding. Pipes under 45.7 cm (187} in
diameter may be laid after five (5) days elapsed after placing the concrete
bedding.

Ali drain pipes shall be laid carefully, hubs upgraded, ends fully and closely
jointed, and true to the lines and grades given. Succeeding pipe shall be jointed
to the previously laid pipe, correct in alignment and grade. Any pipe, which has
been damaged during installation or before acceptance of the work, shall be
replaced and laid by the Contractor at his expense.

Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid
of mechanical equipment and not just rolled or pushed Into the trench from the
bank. For small pipes, rope slings may be placed at both ends of the pipes and
the rope slowly paved out until the pipe rests on the trench bed, proper and
careful handling and laying should be observed at all times to prevent
unnecessary structural damage to the pipe, especially at the pipe ends.

For pipes on sand bedding, before joining the next pipe length to the last pipe
already laid, the bottom of the trench shall be excavated to the shape, size and
location of the collar below the joint. The next pipe section shall then be
securely attached to the previously laid pipe seeing to it the correct alignment
and grade is always attained. Same procedures shall be observed for the
remaining pipes.

All pipe joints shall be filled with stiff mortar composed of one (1) part cement
and two (2) parts clean sand and enough water. The inside part of the joint
shall be plastered properly to bring the inside surfaces of jointed pipe ends flush
even. Sufficient mortar shall be placed on the outside surface of joint to form a
bead around the joint. Plastering work shall be as directed and approved by
the NPC. After initial set, the mortar on the outside surface shall be protected
from air and sunlight with a cover thoroughly wetted earth or burlap, Curing of
the joint shall be done for a period of at least seven (7) days within which no
backfill shall be placed on the installed pipeline.

Measurement and Payment
Concrete Rectangular Ditch

Measurement for payment for rectangular ditch and other channels will be
based on the number of linear meters of canal constructed and accepted.

Payment will be made at the corresponding contract unit price per linear meter
of the pertinent items shown in the Schedule of Requirements. Payment shall
constitute full compensation for furnishing all labor, materials, equipment and
tools necessary for the construction of the concrete canal including attendant
excavation and backfill.
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CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

CW-10.5.3

CW-10.5.4

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 Reguirements. 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 pit, 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, 1abor, materials and
tools necessary to complete the construction of the aforementioned
appurtenant structures. Payment also includes the cost of attendant excavation
and backfill, furnishing, scheduling, cutting, bending and placing of reinforcing
steel.

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-11.0

Cw-11.1

CW-11.2

CW-11.21

Cw-11.2.2

CW-11.23

CW-11.24

CW-11.25

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
perimeter fence 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 167} non-
load bearing with a compressive strength of 3.10MPa. CHB units shall be free
of chips, splits or other defects, which in the opinion of the NPC, might impair
their strength and durability. At the option of the NPC, CHB units delivered to
the site shall be tested to check on their specified strength. One specimen
taken at random representing 500 units shall be tested. Sampling shall be done
by the NPC. The group represented by a specimen that fails the compression
test shall not be used in the work,

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.
CW-11.3 Construction

a.

Excavation, backfilling and concreting work shall be in accordance with the
applicable provisions of Section CW-5.0 — Structural Excavation, Fill and
Backfill and Section CW-6.0 — Concrete, 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 laid
on full mortar bedding and in such a way that no cracks are formed between
the blocks and the mortar at the time it is laid. Any horizontal and vertical
CHB wall reinforcements shall be anchored to concrete works by means of
10 mm (3/8") round by 609 mm (24") long dowels. Embedding of anchor
bolts, expansion shields, conduits, etc. shall be done as the erection
progresses.

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

Finishing — All hollow block wall surfaces to be applied with cement plaster
will be cleaned, evenly wet 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 instaliation of vehicular and pedestrian gates shafl conform
to the requirements of the drawings or as directed by the NPC.

All welding work shall conform to the Specifications for Welded Highway
and Railway Bridges of the American Welding Society (AWS).

Galvanized surfaces to be painted, in addition to being cleaned with
mineral spirits or other solvents, will require surface treatment to which
paint will adhere. The galvanized surfaces, therefore, shall be coated with
a solution of 7.5 grams of copper sulfate to a liter of water, allowing the
coating to remain on the surface of at least twelve (12) hours, and dusting
off with stiff brushes.

Surfaces to be painted shall be clean, dry, smooth and free from dust, rust,
grease or oil. Sufficient time shall be allowed between coats of paints to
insure complete drying but in no case less than 24 hours. No painting shall
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take place during the presence of rain, fog, dew or where the surfaces may
otherwise be damp. All work shall be done with high quality workmanship,
leaving finished surfaces free from runs and sags.

Cw-114 Measurement and Payment
CW-11.4.1 Perimeter Fence

Measurement for payment for perimeter fence will be based on the number of
linear meters of fence constructed and accepted or as indicated in the Schedule
of Requirements.

CW-11.4.2 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 andfor 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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CWwW-12.0

Cw-121

Ccw-12.2

Ccw.123

STEEL POLE WITH CROSS-ARMS AND BRACES
Description

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

Pole Requirements

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

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

Pole Erection

The Supplier shall use standard and accepted practice and method of erecting
the poles depending on their location. The Supplier shall excavate holes for
poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 59 1.22 4.0
10.67 35 1.65 54 1.22 4.0
9.15 30 1.52 5.0 1.22 40
7.62 25 1.40 4.6 1.22 4.0
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CwW-12.4

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

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

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

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

Measurement and Payment

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

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

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing of 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 furishing of all
labor, materials, equipment, tools, 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 & Commisstoning of 2 x 100 kW (for Costa Rica DPP) and 1 x 60 kW
(for Lunang DPP) Modular Diesel Gensels and Associated Electrical
Equipment under Package 20-A as described in Clause GW-1.0 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 with high quality workmanship
in accordance with generally accepted modermn praclice in the design,
supply, delivery, installation, test and commissioning of mechanical
equipment and associated works for the safe and reliable operation of the
Three (3} Units of Modular Diese! 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 inconsistency.

SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply,
delivery, installation, test and commissioning of two (2) sets of 100 kW and
one (1) set of 60 kW Guaranteed Prime Power Output Modular Diesel
Generating Sets, 1800rpm, In-line multi-cylinder arrangement, 480V, 3-
phase, 60 hertz, equipped with turbocharger and aftercooled, air to air
charged air cooler, electronic governor, direct fuel injection and complete
with auxiliary equipment and devices, control/monitoring and protection
system, including other works and services specified in Clauses GW-2.0 of
the General Works specifications.

The Works shall include the preparation of design, technical specifications
and data, detailed drawings and construction of foundations for all the
supplied equipment, and all other essential information of the equipment to
be supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and
accessories required for mounting/installation of the generating set/s
including structural steel supports and appurtenances for auxiliary
equipment.
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MW-3.0
MW-3.1

MWw-3.2

GENERAL MECHANICAL WORKS REQUIREMENTS

General

This specification covers the general requirements for design, supply and
installation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the
requirements described in the relevant sections of this specification and
accompanying drawings.

All mechanical equipment and related steel structures shall be furnished
and installed in accordance with the general requirements of this
specification, unless otherwise specified in the relevant sections of this
specification. The specific work to be done shall be as described in the
relevant sections of this specification and/or shown on accompanying
drawings.

All mechanical equipment, materials, piping, valves, instruments and
associated steel supports which the Supplier shall supply and install and
which thereafter will be incorporated in the plant shall be new and unused.
They 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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MW-3.3

MW-3.3.1

The Supplier shall be responsible for the correct positioning and leveling of
the equipment and auxiliaries, and any checking made by the NPC during
the course of the work shall not relieve the Supplier from his responsibility.
During installation works, electro-mechanical equipment shall be carefully
lifted or glided on the foundation by using only approved methods and
equipment, and in a manner that will prevent damage to the equipment and
foundation. The equipment shall be positioned on a location as shown on
the drawings and shall be leveled and checked true to grade and alignment
before final grouting. The Supplier shall strictly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts
of concrete foundation shall be cleaned of all dirt by any approved means.
Chipping of concrete surface to the required thickness shall be done by any
approved methods without damaging the concrete structure as a whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil,
water, or any other contaminants that would prevent the grout from bonding.
The concrete shall be chipped to expose a minimum aggregate so as to
remove all laitance and provide a rough surface for bonding. The exposed
surface shall be blown with compressed air free of oil to remove dust.

Piping System
General

The piping system shall be furnished to provide a complete and acceptable
installation necessary for the safe and efficient operation of each system
and equipment. All required piping shall be furnished complete with
flanges, joints, gaskets, packing, drains, vents, insulation if required,
hangers, guides, and all auxiliary steel and anchors required to complete
the various piping systems.

The Supplier shall submit for NPC's review and approval detailed drawings
covering the arrangement, actual layout, route and interface connections.
Any required modification from the approved drawings or specification to
suit actual site conditions, shall be permitted only with prior consent of NPC,
Such modifications shall be reflected/incorporated in the as-built drawings
which shall be submitted by the Supplier for NPC review and final approval.

Piping shall be properly arranged such that it will result in neat appearance
and convenient to operate and maintain. Items requiring periodic attention
shall be readily accessible from floors or platforms. Pipe shall neither
obstruct passageways of any kind nor interfere with access to other valves
or equipment.

The Supplier shall install the piping system in a thorough manner and with
good workmanship, in accordance with the construction drawings and
specifications or as directed by NPC.
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All pipes, fittings, valves and appurtenances shall be free from dirt or other
foreign matters before laying. In the installation of the pipes, care shall be
taken to prevent the pipes from becoming clogged during the progress of
the work; should any pipe become either partially or wholly clogged before
final acceptance of the work, it shall be cleaned out by the Supplier in a
manner satisfactory to NPC or shall be replaced by and at the expense of
the Supplier. Open ends shall be temporarily plugged, otherwise, suitably
closed when necessary. Special care shall be taken in carrying out the
installation of joints, branches, valves and other fittings.

Pipe sleeves shall be provided for pipe and tubing which penetrates
platforms, floors, roofs and partitions. Proper flashing shall be provided to
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. Where
required, suitable venting system with valve shall be provided.

Where pipeline are laid underground, the trench shall be provided with a
cushion pad of at least 150 mm sand and sandy soil bedding materials prior
to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished
grade surface in layers of 1560 mm and thoroughly compacted, unless

- otherwise shown on the drawing. Backfill materials shall be compactable

soil taken from trench excavation and approved by NPC. Trench
excavation, backfilling, concrete works and construction of valve manhole
shall be done in accordance with the pertinent provisions of the relevant
Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval of
NPC. Underground pipes shall be embedded as shown on the drawings.

Steel piping to be installed underground shall generally be applied with tape
wrapping with minimum finished thickness of 1 mm and applied spirally with
overlap of 50% in all parts of the pipe and fittings or asphalt jute of 6 mm
thickness, unless otherwise specified. Bitumen based primer shall be
applied to pipe before applying the tape. The tape wrapping brochures shall
be submitted for NPC approval prior to procurement and application. The
wrapping shall extend for 300 mm beyond the buried portion.

All pipes that cross roadways or concrete pavement shall be provided with
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe
from various load imposed by passing vehicles, unless otherwise shown on
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of
each pavement side,

After considering site conditions, and in case execution cannot be done
according to the piping route in the design drawings, on-site changes may
be acceptable subject to the approval of NPC.

Flexible joints as well as vibration isolation joints shall be installed as near
as possible to equipment and devices and shall not be forced to expand,
extend and compressed. In case flexible joints are long and sagging due to
own weight, it shall be suspended or supported.
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MW-3.3.2

Pipe fittings and unions for screwed piping are to be installed in such a way
as to be easily accessible for repair and maintenance.

For water piping, after installation, pipe insides shall be washed thoroughly
using high pressure cleaning pump. Water for washing must be clean
enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with
compressed air to remove all dirt, rust and the likes. If necessary, pipes
insides shall be soaked thoroughly using acid solution to remove all dirt, rust
and the likes. All equipment shall be disconnected from the pipes to be
washed to avoid damage to the units. Acid solution shall be disposed in a
manner that will not pose hazard to the environment. Thoroughly flush the
pipe insides with a clean water to wash away all acid solutions and let dry
before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during
the installation of piping shall be replaced and/or restored to its original
appearance by the Supplier at its own expense.

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

Pipe and Fittings

All piping works shali be coordinated with other works at site and with
existing installation so that interference between piping and other structural
features will be avoided. In case interference occurs, NPC will decide which
work is to be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to
ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent
to schedule 40,

All steel piping, 65 mm and above, shall be butt-welded or flanged. All
piping, 50 mm and under, shall be joined by socket welded or screwed
where specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld,
minimum of schedule 40 conforming to ASTM A 234 Gr. WPB with
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be
forged, socket weld or threaded {minimum of 3000 Ib and 2000 Ib rating,
respectively) and conforming to ASTM 105 with dimensions to ANSI
B16.11,

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3
(Malleable iron threaded fittings, Class 150) may be used for Potable Water
System.

Gaskets shall be selected based on the nature of the fluid or its temperature
to be handled. Gasket materials shall not contain asbestos in any form.
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COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z213255¢

MW-3.3.3

MW-3.3.4

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 184,
Gr. 2H and ANS! 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 handied.

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 nuis
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 fue! 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 @.

Drains and Vents

Not all piping system vents and drains may be shown on the piping
drawings. The Supplier shall provide and install vent and drain connections
at all high and low points, respectively, and as required for suitable
operation.

Where practicable, all pipelines shall be sloped in the direction of flow and
shall be adequately trapped at low points and vented at high points in the
pipe runs.

The minimum valve size for vents and drains shall be 15 mm nominal
diameter. In general, the piping for drain and vents shall be the same
material as the main fines.

All piping shall be arranged to permmit complete drainage when a particular
unit or system is shut down for maintenance.
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MW-3.3.5

All vent lines which are normally operated shall be terminated at least 3 m
or higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench,
floor drain or sewer.

Pipe Supports

Pipe supports shall be fabricated and installed as required by the piping
system configuration. If pipe supports required are not shown on the
accompanying drawings the Supplier shall provide detailed drawings and
submit to NPC for review and approval.

Pipe supports shall be fabricated and assembled to permit the free
movement of piping caused by thermal expansion and contraction. The
design of elements for supporting or restraining piping systems, or
components thereof, shall be based on all the concurrently acting loads
transmitted into the supporting elements. Where resonance with imposed
vibration and shocks occur during operation, suitable dampers, restraints,
anchors, etc., shall be added to remove these effects. Pipe supports shall
be spaced as far apart as economically possible, with due consideration to
assure that the sag of the pipe between supports is within limits that will
permit drainage and also avoid excessive bending stresses from
concentrated loads.

All piping shall be installed with supporting devices selected and located to
insure that the finished system will provide uniform continuous slope for
draining, that expansion will be so directed as to minimize stresses in the
piping material, and that all elements will be suitably and substantially
supported, guided and anchored. Supporis at floor or wall sleeves will not
be permitted.

Riser pipes shall be individually supported. To reduce riser loads, the riser
supports may be supplemented by the nearest support on a horizontal pipe.
The horizontal length of pipe between the nearest support and risers shall
be not longer than the length of the riser supplemented by the nearest
support. Bends shall have the supports no further away from the riser than
the radius. Where two rods are used in a solid rod riser hanger, each rod
shall be capable of taking the entire load.

Piping systems, where flexibility is not required, shall be supported by rigid
hangers. It shall be designed and fabricated so that they will not become
disengaged by pipe movement.

Hanger rods shall be provided with suitable sockets or eyes to permit lateral
piping movement without imposing a bending moment on the hanger rod.
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall
be calculated on the root area of the threads. In no case shall hanger rods
of less than 10 mm diameter be used for support of piping 50 mm and
smaller or less than 15 mm diameter rod for supporting pipe 65 mm and
larger.
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MW-3.3.6

When the pipe is covered with insulation and is to rest on the support,
protection saddles shall be used whenever possible. Protection saddles
shall be welded to the piping to prevent slipping and/or falling. The saddle
material shall be the same as the pipe material, however, alloy saddles shall
not be welded to alloy piping in the field. On lines of 50 mm diameter and
below where service temperatures are 100 °C and under, the pipe shall
slide or rest directly on the support and shall be left bare of insulation at
such locations.

The location and provision of temporary supports required during
hydrostatic testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except with
approval of NPC and shall be attached in a manner that will not damage the
pipe. These supports shall be completely removed upon completion of
construction.

Equipment connections shall not be used to support piping either for
temporary or permanent support.

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 [X.

All welding shall penetrate to the full depth of the pipe. The slag shall be
cleaned from each weld bead and any defects be removed before the next
bead is applied. The completed weld shall be cleaned of slag and spatter
metal on all surfaces,

Welding, preheat and post-weld heat treatment for piping shall be in
accordance with the requirements of ANS| B31.1 or where applicable, the
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc
method and where practical, with process controlled automatic machines.
All pipe weld joints for piping 50 mm and smaller shall be socket weld,
unless otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be
thoroughly peened before the next layer is applied.

Particular care shall be taken in aligning and separating the edges of the
members to be joined by butt welding so that complete penetration and
fusion at the bottom of the joint will be ensured.

Pipe and tubing shall be accurately cut to measurements shown on the
drawings by proper means such as machining, grinding or by thermal
cutting. Burrs shall be removed by reaming.

Welding fittings shall be of the same material and wall thickness as the pipe
to which they are attached. Where there is a difference in wall thickness,
the component shall have a gradual transition in accordance with the
applicable standard.
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SECTION VI - TECHNICAL SPECIFICATIONS VisP21213255e

MW-3.4

Nozzles or branch pipes shall be carefully shaped and welded to the header
or run pipe in such a manner that the nozzle, the branch pipe, or any weld
material shall not extend into the run pipe to cause obstruction of flow.

All surfaces for welding shall be clean and free from paint, oil, rust, scale
and other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases
shall comply with requirements of the Applicable Codes and Standards. All
welding rods shall be stored in accordance with the Supplier’s instructions,
The electrodes for arc-welding shall be classified on the basis of mechanical
properties of the as-welded deposited weld-metal, type of covering,
hydrogen absorption, welding position of the electrodes and type of current.

Steel piping shall be fusion welded using manual, automatic and semi-
automatic welding processes whereby the arc and the deposited weld are
protected from atmospheric conditions during welding. Pipes shall be
properly aligned using line-up clamps or alignment jigs prior to butt welding.

Valves and Accessories

All valves and accessories to be supplied under this contract shall generally
conform with the requirements in this specification. All valves supplied by
NPC shall be installed in accordance with the requirements specified herein.

The Supplier shall select valves, valve drives and accessories which are
suitable for the operating conditions of the systems in which they are to be
used, and shall be responsible for the pressure and temperature ratings of
the selected components. The selected components shall meet the
requirements of trouble free and safe operation under maximum load, part
load and transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and
type shall be interchangeable with one another. The Supplier shall
standardize the types and the sizes of the valves as far as possible, in order
to facilitate maintenance and limit the stock of spare parts. The
manufacturer of valves shall be well known.

All regularly operated isolation valves and control valves shall be accessible
from a permanent floor or access platform.

All valve bodies shall be of the same nominal size as the adjacent piping,
unless otherwise specified. The internal diameter of valve ends adjacent to
the pipe work shall be the same as the internal diameter of the connecting

pipe.

All valves shall be located and designed so that the maintenance and
change of valve internals is possible without removing the valve casing from
the pipe.

The stems of all valves for outdoor service 'shall have weatherproof
protection covers of approved construction.
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MW-3.5

Valves other than outside screw and yoke type, in size larger than 50 mm
are {o be provided with gate position indicators. Valves shall close
clockwise.

The drive units of motor-driven valves shall also be provided with
handwheels for manual operation. The handwheel shall be operable under
all conditions and shall be independent of the motor drive. It shall not be
rigidly coupled to the motor drive and shall not compulsory turn when the
motor is energized.

All valves 65mm and above 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 shall be of OS & Y rising stem,
solid wedge type disc for gate valves and plug type disc for globe valves,
bolted, bonnet, bolted gland and have flanged ends with the following
materials of components:

a) Body & bonnet . Castiron

b) Stem . Bronze or brass

c) Seatring & seat - Bronze or bronze faced
d) Wedge or disc . 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 size and outfitted with male thread hose connections.

Bolts, Screws, Nuts and etc.

All bolts, sc'rews, anchor bolts, with sleeves, nuts, washers, locking devices,
etc., required for all equipment and accessories to be supplied under this
Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be
greased carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided for
nuts which may become loose due to vibration, etc.
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SECTION V1 — TECHNICAL SPECIFICATIONS VisP21213258e

MW-3.6

MW-4.0

Mw-4.1

All bolts, nuts, screws and other devices used to fix, clamp or adjust any
parts which are exposed to water or high humidity, or subjected to frequent
adjustment or frequent removal shall be of corrosion resistant steel or
bronze or hot-dipped galvanized. All other bolts and pins shall be of carbon
steel.

When in position, all bolts or screwed rods shall project through the
corresponding nuts, but this projection shall not exceed three threads,
unless more length is required for adjustment.

Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting
key heads, gear wheels, rope/belt-drives shall be completely guarded to
provide full protection. All set screws on revolving shafts shall be
countersunk or suitably protected. The guards shall be of approved design
and shall be fitted, where necessary, with inspection doors/openings. All
guards shall be arranged so that they can be removed without disturbing the
parts of the gears and equipment which they protect.

Where practicable gear wheels shall be forced fit on the shaft and in
addition, shall be keyed adequately to prevent any relative motion between
the wheel and shaft. Where gears and couplings are secured in position by
means of keys, they shall be accessible for tightening or removal. All
keyways shall be machine cut. Couplings and collars shall be the shrouded
or protected-type, free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing
supports shall be machined and shall rest on machined-surfaces.

DIESEL ENGINE-GENERATOR

General

The Diese! Engine-Generator Units shall be designed and manufactured for
maximum safety and reliability in accordance with ISO 9001 quality
specifications.

The Diesel Engine-Generator Units shall have the following characteristics
at Specified Reference Site Conditions:

a} Prime Rated Power Output : 100 kW and 60 kW

b} Nominal Voltage : 480 Volts

c) Power Factor : 0.80

d) Frequency : BOHz

©) Number of Phases : 3

f) Rated Speed (diesel engine and : 1800 rpm Maximum
generator)

g) Fuel Consumption @ 100% : 0.30 Li/kW-hr (max.)for 100 kW
load (guaranteed) 0.32 Li /kW-hr (max.) for 60 kW
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GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z13255e
Specified Reference Site Conditions
Total Barometric Pressure : 100 kPa
. Air Temperalure ;. 40¢°C
. Charge Air Coolant Temperature © 40°C
. Relative Humidity : B0%

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 150 3046/1 or cther applicable standards.

Rated Power Output shall mean the Prime Power output delivered and
measured at the generator terminal under Specified Reference Site
Conditions.

Each diesel generating unit shall be capable of producing Prime Power
QOutput under the most adverse combination of ambient tropical
temperature, pressure and humidity as specified in Clause GW-3.0 of the
General Works specifications. In addition, the units shall be able to operate
with ten percent (10%) overload for a period of one (1) hour every twelve
(12) hours operation.

Each diesel-generating unit shall also comply with the Emission Standards
of the Philippine Clean Air Act as specified in Clause GW-3.4 of the General
Works specification,

The engine shall be capable of starting from “Cold” condition and operating
at specified period (Supplier to specify) under load without available
external AC power for motor driven auxiliaries, except starting DC power.

The Diesel Engine Generator Sets shall be of the same Brand and Model
per rating.

Each diesel engine shall be directly coupled to the generator and shall be
designed for installation within an enclosure which is weatherproof and
sound attenuated to conform with the requirements of Clause GW-3.3 of the
General Works specification and Clause MW-6.0 of this specification,

Each unit shall be complete with all auxiliary equipment required to operate
the unit including generator control and protection panel (GCPP). The
GCPP shali be supplied separate from the unit which will be installed inside
the existing control room and shall be in accordance with the requirements
specified in the relevant Electrical Works specifications. Push buttons for
star/stop, emergency stop including selective monitoring/metering
instruments shall also be provided at the local contro! panel mounted on the
engine skid per manufacturer's standard, except otherwise specified.
Monitoring/metering devices on the local panel mounted on the engine skid
shall have simultaneous reading with those on the GCPP during operation.

All associated electrical control equipment required for operation of the unit.
as specified in the relevant technica! specifications shall be furnished by the
Supplier and ready for installation and wired in the unit's GCPP,

NATIONAL POWER CORPORATION m"i’; VI-MW-12



81D DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS VisP21213255¢

All auxiliary equipment shali 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 diese! engine-generator set shall be mounted on a common heavy
fabricated steel skid type base frame complete with anti-vibration mounting
pads ensuring complete vibration isolation of the rotating assemblies and
shipped to the respective plant sites in a weather/sound proof enclosure,
except as otherwise specified.

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 maximurn sound level @ 1 meter) and shall be of extremely
rugged construction in order to withstand rough handling during transport
and installation.

Provisions for Crane and Forkliift 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 with the Bid.

The Supplier shall be responsible for the design and construction of
equipment foundations for the modular generating sets and associated
auxiliary equipment to ensure proper mounting/anchoring of the units,
including necessary site grading and development of the location area,
subject to the approval of NPC. The Supplier shall supply all
anchor/machine bolts, special tools and accessories required for
mounting/installation of the generating set/s including structural steel
supports and appurtenances for auxiliary equipment. The engine
foundation shall be designed such that waste oil water can be collected and
to be discharged/interconnected to the nearest existing oil water separator.

All piping systems that are an integral part of the unit shall be included in
the scope of supply of the Supplier including connection bolts, nuts and
gaskets for equipmeni, valves and other devices with flanged end
connections. Unless otherwise specified or approved, all pipes to be used
shall generally conform to ASTM A 53, Grade B, seamless with a minimum
wall thickness equivalent to schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and
above shall be seamless, butt weld, minimum of schedule 40 conforming to
ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shali be in
accordance with ANSI B16.5.
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SECTION VI - TECHNICAL SPECIFICATIONS VisP21213255e

MW-4.2
MW-4.2.1

All integral piping 50 mm & and below shall be socket-welded in
accordance with ANSI B16.11, except otherwise approved. All fittings 50
mm & and below shall be 2000 Ibs. minimum and in accordance with ANSI
B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned,
and oiled.

Gaskets shall be selected based on the nature of the fluid or its temperature
to be handled. Gasket materials shall not contain asbestos in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to ASTM
A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and
complete with heavy semi-finished head nuts conforming to ASTM A 194,
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers,
gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with ANS!
B31.1 and shall conform to the pressure and temperature ratings of ANSI
B16.34 based on the conditions specified in Clause GW-3.0, Design and
Duty Conditions of the General Work specifications.

All genset-skid mounted piping that requires outside connection such as for
fuel, water, exhaust and Ilubricating oil systems shall be provided with
flexible joints and/or expansion bellows and matching flange including bolts
and nuts, as applicable.

The relative experience of the Manufacturer of diesel generator sets shall
comply with the following:

a) The Manufacturer/Assembler should have been in the business of
manufacturing the equipment for not less than five (5) years; and

b) The Manufacturer of diesel engine should be in the business of
manufacturing the equipment for not less than ten (10) years.

NOTE: Experience less than what is required will be ground for
rejection of equipment being offered.

Diesel Engine
General

Each diese! engine shall be of heavy duty compression ignition type, water-
cooled, pressure-lubricated, four-stroke cycle, In-line type multi-cylinder
arrangement, trunk piston design equipped with exhaust gas turbocharger
and charge air cooler, electronic governor, direct fuel injection, capable of
operating the type of fuel oil specified in this specification without entailing
frequent maintenance and replacement of engine components other than
the scheduled maintenance at fixed interval.
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MW-4.2.2

MW-4.2.3

MW-4.2.4

MW-4.25

The engine shalt be operated at a rated speed of 1800 rpm using Distillate
Fuel No. 2 under the site conditions specified in Clause GW-3.0 of the
General Works specification. However, for the purpose of determining
the guaranteed prime power output and guaranteed fuel consumption
of the Diesel Engine Generator units, the Specified Reference Site
Conditions described in Clause MW-4.1 shall be used.

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, suitably cored for water
cooling passages and included preferable two inlet and two exhaust valves
per cylinder as applicable. Means shall be provided to prevent the valve
from dropping far enough to cause damage and double springs shall be
provided. The valve seats shall be renewable. The valves and seats
particularly on the exhaust shall be of materials such as stellite to be able to
resist the severe duty.

Preference will be given to engines with individua! heads for each cylinder
and where the manifolds are left in unit with the removal of one or more
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of
compression and maximum firing pressures of each cylinder. A lever or
handwheel, which decompresses all cylinders simultaneously, shall be
provided. Tappet covers shall be separately removable for setting
clearances.

Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures
encountered and machined to produce the comrect shape under normat
operation and incorporate a proven combination of compression, oil contro!
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.
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MW-4.2.6

MW-4.2.7

MW-4.2.8

The connecting rods shall be of high tensile strength forged steel
construction and incorporate a removable end cap which shall be
interlocked and/or dowelled to the rod. The piston and connecting rod shall
be removable either through the cylinder bore or through crankcase doors.

Lubricated oil shall be conveyed to the gudgeon pin by drilling the
connecting rod or spraying oil into the underside of the piston.

Fuel Injection

Fuel injection system shall be of well-proven design, self-compensating for
wear, and for varying fuel viscosity. The fuel pumps shall be designed and
positioned so that their performance is unaffected by the engine heat. The
engine and fuel system shall be suitable for a wide range of fuels.
Individual injectors are to be fitted for each cylinder head with identical high
pressure seamless steel pipes from injection pump/s to its appropriate
injector.

Damping shall be provided in the fue!l 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 ¢il. 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 diese! engine
units shall be as specified in Clause GW-3.5 of the General Works
specifications.

Although the specified fuel specification is the base specification that will be
used for Performance Test, NPC prefers that the engine be able to runon 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.
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MW-4.2.9

The fuel system shall include separate elevated fuel day tank, electronic
engine governor, direct fuel injection, fuel metering equipment, primary
filter/strainer, secondary filter/strainer as required per manufacturer’s

“standard, necessary valves, relief valve, pressure gauges and fuel cut-off

valves.

Primary fuel filter shall be of type to remove both solid and liquid impurities
with replaceable element to protect the injection system. Secondary fue!
filters shall be of replaceable canister type filters.

Stainless steel simplex strainer with minimum 60 mesh size and stainless
steal 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, and shall be flanged
interconnected to existing FOST thru fuel supply header 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 fevel alarm contacts for annunciation in the generator control and
protection panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction,
rectangular or any approved shape and shall be designed and constructed
in accordance with the requirements of applicable standards complete with
manholes; inlet and outlet nozzles; and nozzles for vent, overflow, drain,
sounding, level gauge and switches. Included in the supply of the day tank
are its structural steel supports with sufficient height as required by the
diesel engine operating system or as recommended by the engine
manufacturer and complete with mounting/anchor bolts. The structural steel
supports shall be pre-fabricated ready for assembly at site. The tank
material shall be of carbon steel conforming to ASTM A36 or approved
equal with minimum shell thickness of 5 mm. Nozzles shall be fitted with
flanges, raised face conforming to ANSI B16.5. The tank shall be provided
with an interior and exterior coating. The supply shall include all the
necessary materials for fixing and installation.

Lubricating Qil System

The iubricating system shall be of forced-feed type to supply oil under
pressure to alt working points such as main bearings, crank pins bearings,
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration thermostatic
valve, pressure and temperature indicators, system pressure regulator, oil
cooler, gear-driven pressure oil pump, oil sump and may include a gear-
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from
increasing speed above idle if the oil pressure is below normal and closes
down the engine if satisfactory pressure is not achieved within a given
period,
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MW-4.2.10

On start-up, adequate lubricating oil shall be supplied to the engine and
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil
pump shall be provided. The DC motor shall be fed from the 24 volt DC
system to be supplied by the Supplier.

Each diese!l engine-generator set shall be provided with free jet
centrifuge type lube oil purifier. The lube oil purifier shall have adequate
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended
grade of lubricating oil and the names of at least three (3) suitable
manufacturers and their trade name. Prior to delivery, the lubrication piping
system of the unit shall be cleaned with flushing oil and the first fill of
lubrication oil and lubricants to be used during the Testing and
Commissioning shall be included in the supply.

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.

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 parls 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,
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Radiator fan discharged air shall be directed upwards from top of the
genset's enclosure. Where modular gensets are installed in an available
space inside the existing powerhouse, radiator fan discharged air shall be
directed horizontally through an open area on the wall of the powerhouse.

MW-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine
from dust and solid particles. Filter shall preferably be mounted on the
engine and provided with service indicator to show that the filters need to be
cleaned.

The exhaust system shall be constructed of corrosion and heat resisting
material conforming to ASTM A 106 or approved high grade material
suitable for the exhaust temperature of the unit. Exhaust system shall
include residential type silencer, stainless steel expansion bellows, tail end
pipe terminating in a horizontal plane and cut at a 45° angle or per
manufacturer’s installation standard, and necessary bracing needed for
mounting to prevent fransmission 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. Provision of approved ducting shall also be
provided for radiator exhaust air.

A suitable size of turbochargers for ample supercharging shall be provided
complete with axial turbine wheel, centrifugal compressor, gas inlet casing,
air filtration and lubricating system.

MW-4.2.12 Starting System

Each diesel generator set shall be capable of being started, synchronized to
the system and loaded to the full rating of the unit without dependence upon
the AC auxiliary power supplies.

Electric starling system shall operate on a 24V electrical circuits per
manufacturer’s standard, energized by storage batteries. Circuit ground
shall be negative.
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MW-4.3

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 230V and 60 hz. The nominal output voltage shall be determined
by the Manufacturer. The charger and battery shall be mounted and wired
within the enclosure of the generating set.

Governing system

The engine speed shall be controlled by an electronic governor capable of
isochronous or droop type speed regulation and 115 percent overspeed
shutdown. The governing system shall be able to maintain engine speed
within 4% of rated speed from no load to full load generator output. The
control shall be capable of switching between isochronous or droop speed
regulation remotely. The frequency at any constant load, including no load
or idling during start-up, shall remain within a steady state band width of
rated frequency. The engine governor shall be provided with a generator
loading control unit.
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MW-4.4

The Governing system shall have at least the following response
characteristics or better;

Maximum
Maximum change of recovery time to
speed as a percentage of within steady
rated speed state tolerance

Load Variations

at rated speed

a) On full load

a,
rejection Temporary change 15%

Permanent change
Dependent on droop Setting

b) On a change of - 3
load, both on Temporary change 4%
and off, by any _
step of 25% of Permanent change

Dependent on droop Setting

the rated load

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, or remote control of
the no-load, non-synchronized running speed of the engine from 90% to
110% of nominal speed to allow synchronizing of the generator,

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 pane!l (GCPP)
to be installed inside the existing control room, but selective
monitoring/metering with start, stop and emergency stop push buttons shall
also be provided in the local panel mounted on the engine skid or at
appropriate location within the modular generating set. These selective
monitoring/metering instruments shall have simultaneous reading with those
on the GCPP during operation. The GCPP shall conform to the
requirements specified in the pertinent Electrical Works Specifications.

The diesel generator unit's control system shall be designed for remote
start-up and speed control including automatic and manual control. It shall
be equipped with all necessary instrumentation to provide adequate
monitoring of the unit under all operating conditions including “standby”,
The GCPP shall conform to the requirements specified in the relevant
Electrical Single Line Diagram.

The generating sets shall also be tripped manually from the control room 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 contro! panel and
cable terminal shall be side-mounted or at location per manufacturer's
standard and shall accept a complete range of factory designed and
installed attachments. Emergency stop button shali be provided and
mounted on the enclosure exterior.

The lockable safety glass viewing window located at the genset enclosure
shall be provided with the following monitoring/control points but not limited
to:

a) RPM meter

b) Hours Run Counter

c) Qil Pressure Gauge

d) Qil Temperature Gauge

e) Cooling water Temperature Gauge
f)y  Start/Stop Pushbuttons

g) Emergency Stop Pushbutton

The genset's GCPP {floor-mounted pedestal type to be installed in the
existing control room) shall be of manufacturer’s standard design and shall
contain the monitoring/control points and other
measuring/supervisory/electrical instruments as specified in the pertinent
Eiectrical Technical Specifications which shall include but not limited to the
following:

a) RPM Meter

b) Hours Run Counter

¢) Qil Pressure Gauge

d) Qil Temperature Gauge

e) Cooling Water Temperature Gauge

f)  Number of Starts

g} Battery Voltage

h} Ready to Start Light

i) Remote Control Position Indicating Light

i}  Generator Breaker Position, close and open
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MW-4.5

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

fy  Discrete Status Indicators

g) Fault Reset

h} Locall Remote Selector Switch

Alarm devices shall be provided for all abnormmal conditions that may
endanger the unit or prevent its starting or running satisfactorily as specified
in Part Il — Technical Data Sheets and relevant Clauses of the Electrical
Works specifications.

The GCPP shall also be provided with annunciating window complete with
acknowledge and test lamp push buttons and an audible device located on
top of the panel. it shall be of modular design, microprocessor-based
designed for operation on a DC supply.

The alarm points shall include but not limited to the following:

a) Engine overspeed

b) Lube oil pressure low

c) Lube oil temperature high

d) Cooling water high temperature

e) Exhaust gas temperature high

f)  High and low battery Voltage

g) High and low fuel level

h)  Failure to Crank Shutdown

i)  Over Crank (failure to start)

j)  Electrical alarms as required in the pertinent Electrical Works
Specifications

k)  Other Miscellaneous alarms as required for safe and reliable operation
of the plant

I}  Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment

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 fue! oil
supply to the engine not more than thirfeen percent (13%) above the
rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an
adequate speed not more than fifteen percent (15%) above the rated
speed;

c} Anemergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low
lubricating oil pressure, excessive rise in the engine cooling water or
lubricating oil temperatures; and

e} Otheritems in accordance with the Manufacturer's standard.

MW-5.0 GENERATOR

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Output voltage is
controlled by automatic voltage regulator. The generator and exciter shall
conform with the requirements specified in the relevant Electrical Works
Specifications.

MW.6.0 SOUND ATTENUATED/WEATHER PROOF ENCLOSURE

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

The enclosure shall be designed to withstand wind velocity of not less than
156 MPH (250 KPH) or as specified in the latest edition of National
Structural Code of the Philippines and accurately dimensioned in
compliance with the National Electrical Code (NEC), the National Fire
Protection Association (NFPA) for clearance of all specified items included
therein, and all applicable fire codes for a structure and application of this
type. They shall be designed on modular principles with many
interchangeable components permitling on site repair,

The enclosure shall have elegant appearance that includes acoustic baffles
for the air inlet and outlet, walls with sandwich mineral wool attenuation of
reliable quality made of galvanized steel material conforming to ASTM A-36
and painted finish. It shall be coated in accordance with manufacturer's
standard.
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The design and construction shall be modular with side panels, doors,
louvers and for all component parls to have minimum thickness of 2mm
{(gauge 14). The roof of the enclosure shall meet or exceed the minimum
gauge requirements specified but, in addition, shall be strengthened in such
a manner as to support the largest commercially available exhaust silencer
recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components
shall be provided. The joints of the enclosure shall be of bolted or screwed
design to allow easy disassembly and assembly during major maintenance
of the diesel engine generator sets and its auxiliaries. All access doors
shall be fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless steel
bolts, nuts and washers, hinges and locks. Woatertight 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 handiing 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 shalt be as specified in Clause MW-4.4
of this specification. The control panel and cable terminal shall be side or
front-mounted and shall accept a complete range of factory designed and
installed attachments. Emergency stop button shall be provided and
mounted on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet
engine air requirements and proper ventilation, All louvers with bird screen
shall be designed to prevent the entrance of driving rainwater but shall have
sufficient free area to allow for 120% of the total gensel air requirements or
per manufacturer's standard. To guarantee that the enclosure is free from
any leak and can prevent entrance of rain water, Rain Test shall be
conducted.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to
facilitate fuel cil/lube oil filling, lube oil and water drain at the exterior of the
enclosure. Engine crankcase breather pipes shall terminate at the exterior
of the enclosure directly under the radiator air discharge louver,

The base of the enclosure shall be designed and manufactured as a heavy
duty, formed steel construction with four (4) point lifting provision to support
the calculated weight. Details of the base construction shall be included
with the drawings {o be submitted.

Auxiliary interfface box shall also be provided which houses the
electrical/instrument connection terminals for interfacing to the control panel
external to the generating set.
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The enclosure shall contain the battery racks, battery cables, battery
charger and 24-volt battery capable of delivering at least 3 cold-cranking.
The battery rack shall be welded to the sub-base with hold down bolts with
cross over strap.

MW.-7.0 AIR CONDITIONING & VENTILATION SYSTEM
MW-7.1 General

This section provides the general technical requirements and other
essential information for the Air Conditioning System equipment to be
supplied, installed and tested by the Supplier, as may be required.

The Air Conditioning System shall be provided in the existing control room
which houses the generator control and protection panels (GCPP),
associated electrical equipment and devices. The Supplier shall be
responsible for determining the respective sizes/ratings of the Air
Conditioning system in consideration to the various electrical equipment and
devices installed in the control room and subject to review and approval of
NPC.

All air-conditioning equipment shall preferably have one Brand name and
shall be the standard product of a reputable A/C manufacturer. In case
other brand of A/C and Ventilation equipment are to be used to meet with
the specific requirements in the bid document, catalogues and other
supporting documents shall be submitted for NPC's review and approval.

Power supply for the air-conditioning equipment shall be 220V, single
phase, 60 hz.

Refrigerant to be used shall be environmental friendly,

All necessary transformers and electrical materials shall be included in the
Supplier's supply if power ratings provided are other than the one's
specified above.

MW-7.2 Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature : 35°C
Wet Bulb Temperature p 27°C
Relative Humidity : 80% to 100%

b} Indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature 24°C 1 3°C
Relative Humidity : 50% % 5%

c) 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)
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Area to be ventilated shall be:
MW-7.3 Schedule of Equipment
1. Air Conditioning Units
Location Quantity Cooling Type
_ Load {min.)
a) Control Room Window/Inverter
(Costa Rica DPP) Two {2) sets { 8,800 kJ/hr Type
b) Control Room Window/Inverter
(Lunang DPP) Two {(2) sets | 8,800 kJ/hr Type
. Ventilation Unit
S R Rating
~ Location Quantlty (min.) Type
2.1 Exhaust Fan
a) Engine Room 3 Wall Mounted
(Costa Rica DPp) | One(l)set | 1400m¥hr | g o Fan
b) Engine Room 3 Wall Mounted
{Lunang DPP) One (1) set 1400 m*hr Exhaust Fan
2.2 Supply Fan
a) Engine Room 3 Wal! Mounted
(Costa Rica DPp) | One(1)set | 1400 m/hr Supply Fan
b) Engine Room 3 Wall Mounted
(Lunang DPP) One (1) set 1400 m3/hr Supply Fan
MW-7.4 Air Conditioning System
MW-74.1 Scope of Work

The Work called for in this specification includes the design, fumnishing,
delivering, installing, testing and commissioning of window/inverter type
air conditioners to provide a fully ventilated and air conditioned rooms.
The work shall include other accessories even though not specifically
mentioned in this specification but are necessary to obtain a complete set
for the safe and reliable operation of the system as a whole.

All installation works shall include provision of opening for the air
conditioning unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls,
including all power and control wires, supervision, electrical outlets, fittings
and conduits for interlocking the operation of the indoor units and outdoor
units shall be included and provided by the Supplier including complete
system of automatic temperature controls.
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The type and quantity of air conditioning equipment to be supplied shall
be as specified in Clause MW-7.3 (Schedule of Equipment) or shown on
the drawings.

All air conditioning units to be supplied and installed shall have the
following features/accesseries but not fimited to:

With Remote Controller and Holder

With automatic and manual swing louver control
With control switch

Cool Mode

Fan Mode

Automatic Mode

Gold/blue fin condenser

MW-7.42 Window Type Alr-conditioning

The Window Type Air Conditioning Units to be supplied and installed in the
control room as specified in the schedule of equipment or shown on the
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall
be provided with a room thermostat and sensing element which detect
changes in room temperature and adjust it to desired cooling by automatic
actuation of the compressor. Compressor shall be provided with thermal
overload device that automatically shuts off the compressor during
overheating.

Each unit shall be provided with control switch, automatic and manual swing
louver control, cool mode, fan mode and automatic mode. Each unit shall be
supplied with remote controller and holder capable of controlling the various
operating modes of the air conditioning unit.

Fan motor shall be permanently lubricated. The unit shall operate on a 230
V AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to
support the suspended portion of the air conditioner unit. Weather seals
shall be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of
the window type air conditioning units.

MW-7.5 Ventilation Unit

MW-7.51 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-7.5.2 Wall-Mounted Exhaust Supply Fans

Thru-the-wall propeller fan shall be provided at the engine
room/powerhouse where the gensets are installed.

Supply fans shall be provided with an integral housing complete with
damper, weather hood on air inlet side fitted with bird screen or wire guard,
discharge hood fo direct supply air on genset area and mounting supports
and accessories.

The supply fan housing shall be constructed of minimum 18 gauge
galvanized steel sheet. Weather and discharge hoods shall be constructed
of same malterial with the fan housing with mounting flanges for field
assembly to the wall collar or housing flanges.

Supply fans shall be direct or belt driven propeller type bolted and welded
construction utilizing corrosion resistant fasteners. The motor, bearings and
drives shall be mounted on a rigid base isolated from the units with vibration
isolators. The motor shall be designed for continuous operation. The
propeller shall be a high-efficiency aluminum design with blades securely
fastened to a heavy duty hub keyed and locked to the fan shaft utilizing
setscrews. Propeller shall be dynamically balanced in accordance with
AMCA standards or approved equivalent. Shutter or damper shall be heavy
duty galvanized steel construction with gravity type actuation.

Supply & exhaust fan shall be properly sized to conform with the required
air changes per hour at free air for this particular application but in no case
be less than those specified elsewhere in this specification.

Exhaust fan unit installed/mounted on the wall and directly discharges
exhaust outside the building shall be provided with automatic shutter, it shalt
be of the direct driven type and corrosion resistant.

The fan shall be designed to continuously operate on a 230 V, single phase,
60 Hz power supply.

MW-7.6 Installation and Painting

The air conditioning units and exhaust/supply fan shall be installed as
indicated in the drawings or as directed by NPC. After installation, all
exposed and unfinished surfaces shall be thoroughly cleaned and washed
possibly by chemical of all rust, oil and other foreign matters and shall be
repainted in accordance with the manufacturer's standard or as approved
by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil
and other foreign matters and shall be painted with epoxy primer and two
(2) coats of finish paint.

Painted surfaces of all equipment which are damaged during transport and
installation shall be repaired or touched-up as necessary to prevent rusting,
corrosion, etc. until the final finish painting application is made.
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MW.7.7 Spare Parts

MW.7.8

MW-7.9

MW.-8.0

The Supplier shall supply the standard spare parts for one (1) year
operation or as recommended by the manufacturer. Any replacement spare
parts required during the warranty period shall be supplied by the Supplier
at no cost to NPC,

Special tools for normal operation and maintenance and usually not
available in a standard machine shop or retailing store shall also be
provided as recommended by the manufacturer.

Acceptance Test

Before the Completion of Works, the equipment shall be tested in the
presence of NPC to determine whether the requirements of the
specifications have been met. Any defects found that are inherent in the
equipment shall be remedied at the expense of the Supplier.

Submittal

Prior to purchase and implementation of the works, the Contractor shall
prepare and submit five (5) copies of the following drawings/documents for
review/approval of NPC,

a) Dimensional layout drawings of mechanical equipment and associated
devices.

b) Manufacturer's catalog sheets, marked as necessary, to indicate
materials or equipment being furnished including instruments for control
system;

c) Operation and Maintenance Manuals.

INSPECTION AND TESTS

All tests and inspections {shop test, site test and commissioning) shall be
carried out in accordance with the requirements specified in Clause GW-
9.0, Inspection and Tests of the General Works Specifications, relevant
sections of the specific technical specifications (Civil, Mechanical &
Electrical Works specifications) and respective test procedures duly
approved by NPC.

When the generating sets are ready for commercial service, reliability test
shall also be conducted continuously without major failure for a period of
eight {8) hours or at any programmed/scheduled operating hours available
at the respective plant site/s 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.
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MW-9.0

MW-9.1

MW-9.2

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 )l - Technical Data Sheets, are preliminary and subject to
changes to conform with the final design and model/brand of the proposed
equipment {per manufacturer’s standard).

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

Spare Parts

Spare parts shall be provided to ensure reliable operation of the supplied
equipment for one (1) year and shall include spares that will be used during
the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form
specified in Clause GW-12.1- General Works Specifications or in Part Il -
Technical Data Sheets.

The spare parts listed in relevant Sections/Items of Part Il — Technical Data
Sheets are minimum requirements which the Supplier shall include in the
spare parts list that contain the recommended spare parts for one (1) year
operation.

Tools

The standard and recommended tools for normal/overhaul maintenance of
the generating sets and associated auxiliary equipment shall be supplied for
the plant in accordance with the Manufacturer's standard practice including
those specifiedfiisted in relevant Sections/items of Part Il — Technical Data
Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form
specified in the Bid form and the corresponding brochures/catalogues of the
respective tools for approval of NPC prior to delivery at the respective Plant
Sites.,

All tools shall be handed over to NPC in perfect condition at the time of
taking over.
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MW-10.0 PAINTING

The Supplier shall be responsible for the application of protective coating of
all equipment and materials supplied by the Supplier in accordance with the
manufacturer's recommendation or otherwise specified in Clause GW-11.0
of the General Works specifications.

The scope shall include adequate supply of touch-up coating which shall be
used for painting of all supplied equipment and materials that will be
damaged during shipment, unpacking and installation works including
surfaces that show signs of corrosion.

Final color to be used for the generating sets and auxiliaries shall conform
to Manufacturer's standard, unless otherwise specified. Application of
painting shall be in accordance with the recommendation of the coating
manufacturer.

Fina! Color of the Pedestal or Free Standing type control panel shall
conform to Munsell No. § Y 8/1 or as directed/ approved during contract
stage. Application of painting shall be in accordance with the
recommendation of the coating manufacturer.

Before any painting is made, all surfaces must be prepared properly,
removing rust, scale, welding slugs and spatters, grease and encrustation of
any nature. The various paints to be used shall be of approved quality and

type.

MW-11.0 MEASUREMENT OF PAYMENT

Measurement of payment for all mechanical works shall be based on the bid
price of each item as shown in the Schedule of Requirements — Mechanical
Works, Section VI of the Bid Document. The cost of each item shall cover
all works required and described in the pertinent provisions of the
specifications,
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PART VI - TECHNICAL SPECIFICATIONS
SECTION EW - ELECTRICAL WORKS
TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.
EW-1.0 GENERAL........cciiciinisinsssenssseresssesmnsmsmsnsstosimsessesmsnssnssssnsnesssmssnossassarsesessns 1
EW-2.0 SCOPE OF WORK. ... iiicrrecrerneencseinmssisnssesasesessssnssssasesesersesessnsosssesenens 1
EW.3.0 CODES AND STANDARD ........coomereresuremseiriessssvesenescnosesssssemsesesossasesssnsats 3
EW-4.0 GENERATOR AND AUXILIARIES....c.coeeurane 5
EW-4.1 AC GENEIALOT ..cviiiieceererereieiereec i cestavaresessseeessssreressssteessee s s essesenans 5
EW-4.1.1 GENEFAL...ciieeeieereres ettt e v eseneseee e s s s e e ses 5
EW-4.1.2 Design Characteristics .......corvviiveeecvveeerere e cenrereeessenne 5
EW-4,2 Other Characternistics .......cccvveviiiicereiresrcsressessessanes verB
EW-4.3 SPACE HEALETS ..ottt crene e e sses s e s s e et e ssees e 6
Ew-4.4 Unbalanced LOad ..........ocveriimriiciiriiisiciererercossese e see s essss e s soe e esesssses 6
EW-4.5 Paralle] Operation. ... iicciiioieeseeeseereeeeeenserestosssesesesessesenees s s 6
EW-4.6 GENETAtOr SLALON.... .ot ieiier ettt re e et s s et 6
EW-4.6.1 SHAlOr Frame ...vvecvvinieeierrecieneieee s v esrreresteese e er e s s 6
EW-4.6.2 StAIOr COTE....oeiieeeceeerte et ere s ee e ess v oneene 7
EW-4.6.3 StAtOr WINAING. .o.eveeeerrereieitiecievesesis e sresscessssensessssssenns 7
EW-4.7 GeNErator ROOT....c.cicirirniiuie e s eee oo esesneeeeerenesesssesmsesoneseressnses T
EW-4.7.1 ROMOT COTE....oovieiini it ieseeeseie e eearerarssesssnessressees 7
EW-4.7.2 ROOr WINAING vt ee e evereanesssennd B
EW-4.8 EXCHANON SYSBM ..ottt e ereseene s eararssseees e et 8
EwW-4.8.1 General Description.........v.iieeceeeeereerie e seeeeeeeeseresoes 8
EW-4.8.2 Operating ReqUIrEMENES ........ccoverereeeeeereeereeeeeeeeevesesess o 8
EW-4.8.3 Design Consideration for Excitation System..........c............ 9
EW-4.9 Generator Control and Protection Panel (GCPP).....eoeeevveeeeeeresososens 9
EW-4.9.1 Panel ConstruGtion ..........co.ceeeeccreveceenererevsereenense s sseans 11
EW-4.9.2 Fault Annunciator System (Alarm System).........cevuenennno 11
EW-4.9.3 Communication POMS .........ocviieecieeeiseisiensresssrersss s s 11
EW-49.4 Terminal BIockS......ccoociiviiriccece e rere e e 12
EW-4.95 NaMEPIate.... ..ot esese s s eesen e eesesean 12
EW-4.10 Generator CircUit BreaKer ... ....c.ccvvvivivieeeeeeereseeeneresessssesessees s ssssse e 12
EW-4.11 EQUIPMENE WINING ...ttt s eve s oo 12
EW-4.12 EQUIpMENt Grounding.......o.c.cceecereiiiecececevesesieeeeeeeeerseserrenes s s sesee s 13
EW-4.13 Spares Pans and TOOIS ....c.cceeeerereririreecrirvereseee s s sesesesesseressesesss s 13
EW-4.14 INSPECHON AN TESHING...evvrere e et es et s s oo 13
EW-4.14.1  GENEIaAl....cvcirieeeeeceseetie e vereseenee e s vsrerosese e esesesaas .13
EW-4.14.2  Shop TSt ..cciiiiiiicreinee e se e sesesose s seseesen 13
EW-4.14.3  ROULNE TESt....cu it e st .14
EW-4.15 Data and Information to be Submitted After Award of Contract................ 14
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EW-2.0

SECTION EW - ELECTRICAL WORKS

GENERAL

This section covers the technical and associated requirements for the Supply.
Delivery, Instaliation, Test & Commissioning of 2 X 100 kW (for Costa Rica)
and 1 X 60 kW (for Lunang DPP) Modular Diesel Gensets and Associated
Electrical Equipment under Package 20-A.

Itis 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 diese! 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 shali essentially consist of all electrical equipment and materials
enumerated herein:

Costa Rica Diesel Power Plant

1. Supply, Installation and Test of 2 x 100 kW, 480V, 3-phase, 60Hz AC
Generator and associated auxiliary electrical equipment including
grounding materials;

2. Supply, Installation and Test of Generator Control and Protection Panel
{GCPP) for 2 x 100 kW D/G set equipped with monitoring, metering,
control, protection and synchronizing equipment/devices;

3. Supply of One (1) Spare Circuit Breaker for 100 kW D/G Set:

4, Supply, Installation and Test of 2 x 150 kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer;

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

6. Supply and Installation of Steel Pole, Cross Arm, Bus Conductor and
Line Materials and Hardware;
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7. Rearrangement of Existing Take-off Structure in the Switchyard;

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

9. Supply, Installation and Test of Lighting System for the Hazard Waste
Storage Facility complete with the required luminaire, switch, cables,
conduits, boxes and other fittings;

10.  Supply and Installation of Cable Tray and Conduit System;

1. Supply and Delivery of Spare Parts;

12.  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

13.  All other works and services including those not specifically detailed

herein but are required to fully complete the project.

Lunang Diesel Power Plant

1. Supply, Installation and Test of 1 x 60 kW, 480V, 3-phase, 60Hz AC
Generator and associated auxiliary electrical equipment including
grounding materials;

2. Supply, Instaliation and Test of Generator Control and Protection Panel
(GCPP) for 1 x 60 kW D/G set equipped with monitoring, metering,
control, protection and synchronizing equipment/devices;

3. Supply of One (1) Spare Circuit Breaker for 60 kW D/G Set;

4. Supply, Installation and Test of 1 x 75 kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer;

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

6. Supply and Installation of Steel Pole, Cross Arm, Bus Conductor and
Line Materials and Hardware;

7. Rearrangement of Existing Take-off Structure in the Switchyard;

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

9. Supply, Installation and Test of Lighting System for the Hazard Waste
Storage Facility complete with the required luminaire, switch, cables,
conduits, boxes and other fittings;
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10.  Supply and Installation of Conduit System;

11.  Supply and Delivery of Spare Parts;

12.  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

13.  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.

2. Submission of drawings and documents i.e, Equipment Manufacturer's

drawings, Operation and Maintenance Manuals, etc.

3. Conduct inspection to verify and assess the extent of the related and
incidental works needed to implement the project competently and
efficiently.

The Supplier shall bear full responsibility that the equipment has been designed
and fabricated in accordance with all codes, standards, and applicable
governmental regulations and performs under the conditions and to the
standards specified herein,

The equipment to be fumished shall be complete, with all parts in excellent
working conditions, of new and high-grade materials and produced with first
class workmanship. All materials though not expressly called for in this
Specification but are necessary for the complete and proper operation of the
diesel generator shall be furnished by the Supplier at no additional cost to NPC.

EW-3.0 CODES AND STANDARD
The equipment furnished shall be in accordance with, but not limited to, the
latest issues of the following codes and standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification:
ANSVIEEE  American National Standards Institute and/or Institute of
Electrical & Electronic Engineers
NEMA National Electrical Manufacturers Association
o 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
NATIONAL POWER CORPORATION VI-EW.3
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ICS General Standards for Industrial Control and
Systems
, MG-1 Motors and Generators

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

Generators
UL Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables

508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor
Only . :

IEC International Electro-Technical Commission

- 60255  Electrical Relays

60044 Instrument Transformer

60071 Insulation Coordination

60076 Power Transformers, Parts 1-5

60060 High Voltage Test Technique

62271 High Voltage Switchgear and Control Gear

60502 Power cables with extruded insulation and their
accessories for rated voltages

60694 Common Specification for High Voltage Switchgear
and Control Gear Standards

NFPA National Fire Protection Association
272 Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables
ASTM American Society for Testing and Materials
ISO International Standards Organization

9001 Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing

8002 Quality System Model for Quality Assurance in
Production, Installation & Servicing

The latest edition of each standard shall mean the latest edition available at the
date of coniract signing. ' '

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

Equipment or materials meeting other internationally accepted standards,
which ensure an equal or higher quality than the standards mentioned, will also
be accepted.
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In the event of any apparent conflict among standards, codes or this
specification, the Supplier shall refer the conflict to NPC for written resolution
before start of fabrication. Final decision regarding the acceptance of proposed
standards is the prerogative of NPC.

Standards listed In the equipment specification are used mainly for NPC's
references. Other internationally known standards however, shall also apply,
provided such standards are equivalent in all respect to the standard prescribed
and to the specific requirements described in the individual equipment
specification. The Supplier shall submit copies of such standards for NPC's
review and approval.

EW-4.0 GENERATOR AND AUXILIARIES
EwW-4.1 AC Generator
EW-4,1.1 General
This specification covers the technical and associated requirements for the
supply of diesel generator and associated auxiliary equipment, complete in
every respect suitable for safe and satisfactory operation of the equipment.
EW-4.1.2 Design Characteristics
The continuous load capability of the generator shall be the specified nominat
rating measured at the terminal. However, the generator shall be  designed
for continuous operation under normal conditions for 110% of its rated capacity
without exceeding temperature rise in accordance with ANSI standard or
equivalent applicable standard.
The generating sets shall be designed to meet the local conditions as specified
in clause GW-3.0 of the General Works specifications.
The generator design characteristics shall be as follows:
Type : Rotating Field Synchronous AC
: Generator
Rated Continuous Qutput : Refer to Technical Data Sheets
Number of Phase : Three (3)
Power Factor : 0.8 lagging {min.)
Frequency, Hz : 60
Angular Speed, rpm : 1800
Voltage, V : Refer to Technical Data Sheets
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% of rated value
NATIONAL POWER CORPORATION VIEW-5
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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 minimat 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 fo vibration, 25% over speed, or voltages and temperature at 10%
overload.

Space Heaters

Space heaters shall be installed on the generator frame to maintain
temperature of the entire generator above the dew point while not in use. Power
supply shall be 240VAC single phase and shall be sourced from the existing
supply. Automatic control for space heaters shall be integrated in the generator
control 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 1, not exceeding 30 where:

Iz is the negative phase sequence per unit current
t is the time in seconds.

Parallel Operation

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

Generator Stator

Stator Frame

The stator frame shall consist of strong housing built by electrical welded steel
plates of suitable thickness which have a sufficient degree of sturdiness to

prevent the occurrence of undue noise or vibration and shall be explosion proof.

The supply shall include the bedplate, foundation bolts and all other embedded
stee! parts necessary for erection works.
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EW-4.6.2

EW-4.6.3

Stator Core

The stator core shall be constructed from the highest-grade silicon steel sheets
for the lamination. Special attention shall be paid to the insulation of the
lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent

“ducts and each segment shall be perfectly compacted to avoid vibration.

Stator Winding

The stator winding of copper materials shall be formed by coils with Class H
insulation. Each coil shall be composed by insulating with thermo setting resin
base insulation in order to prevent the mica migration phenomenon. During
manufacturing, the coils shall be subjected to special treatment to prevent air
intrusion between single conductors and insulating materials.

| The part of the coil to be embedded in the slots shall be varnished with semi-

conducting varnish, in order to distribute in a uniform manner, the potential
gradient and to eliminate the potential difference between the slots wall and the
coil surface.

The stator coils shall be adequately clamped with external rings to prevent any
deformation or damaged in case of short circuit at the stator terminals. The coil
end clamp device and covers shall be designed so as o avoid vibrations and
minimize additional fosses. : -

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

EW-4.7
EW-4.7.1

(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 criticat
and running speeds (both normal and overspeed). The rotor forging shall be
fully examined by radiographic and ultrasonic techniques to determine its
soundness. ' . . o '

NATIONAL POWER CORPORATION VI-EW-7



BID DOCUMENTS . .

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DFP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z13255¢e

EW-4.7.2

EW-4.8
EW-4.8.1

EW-4.8.2

Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of
the winding coils shall be such as to prevent and avoid permanent deformation
of the winding during service, considering the conditions of operation. The
Supplier shall show how their design of the rotor winding accommodates
thermal expansion and how damage to insulation is prevented in condition of
thermal cycling of the rotor considering the rotational forces involved. The rotor
shall be tested at overspeed and carefully inspected before assembling into the
stator,

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 o
his experience has superior performance. Technical description pertaining to
the alternative system shall be submitted with the proposal. -

Operating Requirements

The excitation system shall provide a positive signal to the unit master start-up
sequence relay panel. Upon execution of signal automatically or by manual
mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage
regulator (AVR), the terminal and the reactive load of the generator shall be
kept stable, without hunting, within the specified limits of accuracy at the
prevailing set point and shall be self-adjusting, to any point within permissible
area of the generator capabillity diagram during steady state and transient
condition.

The terminal voltage of the generator shall be kept within safe limits of the AVR
during extra ordinary transient or abnormal operating conditions arising at
govemnor, generator and/or charging of transmission line. These particular
conditions shall be guarded by the control. Limiting or protective devices shall
be included in the supply.

In automatic operation mode, the generator terminal voltage shall automatically
build-up reaching 95% rated speed and capable of synchronization to the grid
by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any constant
load between no load and full load. The regulator shall be totally solid-state
design which includes electronic voltage build-up, volts per Hz regulation, three
phase sensing, over-excitation protection, loss of sensing protection,
temperature compensation, shall limit voltage overshoot on startup and shall
be environmentally sealed.
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EW-4.8.3

EW-4.9

Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic” voltage
control with AVR unit. The equipment shall be mounted in the excitation
cubicles. Voltmeter and ammeter shall be provided for generator DC excitation
parameters.

All electrical equipment/devices, electronic and control circuits in modular form
shall operate satisfactorily within the supply voltage limits and tested according
to the required insulation levels,

All components shall be tropicalized and all printed circuit board for electronic
circuits shall be sealed with suitable resin resistant for tropical conditions.

Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be suitable
for remote and local operation including indication functions necessary for
monitoring, metering, contro! and protection of the diesel generating set/s. The
GCPP to be supplied shall be designed with Generator Circuit Breaker included
in the panel. Generator Circuit Breaker mounted on the D/G set container is not
acceptable. The GCPP will be installed inside the plant's existing control room
along with the existing GCPP's.

The Generator Control and Protection Panel shall be equipped with the
following minimum requirements for the operator interface with the diesel
engine generator in addition to those specified in the Single Line Diagram.

1. Protection and Control

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 closingftripping 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
devices and other accessories necessary for the automatic and manual
control function shall be provided by the Supplier.
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2. Monitoring and Metering

Allindicating instruments shall fulfill the requirements for accuracy class

0.3 (or better) except for the frequency meter which shall have +0.01Hz.

The panel shall be equipped with the following minimum required

metering devices and indicating instruments:

a. Metering (current, voltage, power (kW, kVAr), energy,
frequency, power factor) capable to measure single and three
phase parameters through respective control switches:

b. Event Recorder (to be able to capture the latest events) and
Data Logger (all data is stored in non-volatile memory so that
information is retained even when power to the unit is lost);

c. User Programmable Fault Reports; and

d. Other metering and indicating instrument as specified in
Mechanical Work Specifications.

3. Synchronizing Equipment

The panel shall be equipped with manual and automatic
synchronization of unit generators, selector switch for automatic and
manua! 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.

All interface devices and other accessories whether or not expressly called for
or indicated on the bid drawings but are necessary for the remote contro! and
synchronization function of the new diesel generating unit shall be provided by
the Supplier. All instruments, scales, relay coils contacts and other features
shall be suitable for the apparatus controlled or for the purpose intended.

All DC and AC power supply required for annunciation, control, monitoring and
protection of the system shall be integrated in the GCPP. The power and
voltage requirements will be determined by the manufacturer in accordance
with the ratings and consumption of its equipment/device.
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EW-4.9.1

EW-4.9.2

EW-4.9.3

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 steel sheet
with edges formed into a rectangular pattern welded steel sheets so that each
section is rigid, self-supporting and enclosed. [t shall be adequately protected
and suitable for indoor and outdoor application and all climate condition.

The panel shall be labeled with ISO symbols and comply with IP 65 for external
environmental resistance and IP 44 and NEMA 12 for the resistance of the
internal sealed modules. ' '

The panel shall be designed with dimensions not to exceed the size shown on
the Bid Drawing.

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 buttons. Each alarm relay shall have an auxiliary relay
with multiple contacts for local alarm and spares. In addition, group alarms for
engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must
give an alarm in case of interruption of the alarm equipment power supply. All
DC and AC power supply required for annunciation, control, monitoring and
protection of the system shall be an integral part of the GCPP.

Communication Ports

Communication ports shall be provided available in the local control panel of
diesel generator sets and Generator Contro) and Protection Panel {(GCPP)
exclusively intended for control, protection, synchronization, communicatizn,
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 contro! devices, instrumentation
equipment, SCADA systems, etc.) shall be MODBUS and Ethernet-based
protocol. :
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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 external wiring
and termination and shall give clear view of the arrangement of the cable tails
to allow for future extensions and alterations with an approximately 25% extra
terminals per terminal block.

Every termina! point shall have individua! and complete identification on the
wiring diagram.

Nameplate

The pane! shall be provided with adequately sized nameplate made of black
surface exposing the white core. In addition, each piece of equipment mounted
on or inside the panel shall also be provided with nameplate for easy and
convenient identification. ' 2

' 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 o be actuated by the
protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type, 3-
pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC
equipped with electronic shunt trip mechanism. The circuit breaker shall be
capable of “switching-in" the generator when synchronizing with one or more
units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to
compensate for factors such as ambient temperature, altitude, frequency, duty
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo-plastic
insulation and shall comply with the requirements of IPCEA standard. Minimum
size shall be 2.0 mm? or larger for control circuit except annunciator wire which
shall be 1.2 mm? or larger. The minimum size of current transformer wire shall
be 3.5 mm2

All wiring shall be neatly run marked at both ends and securely fixed in such a
manner that whenever practicable, wiring can be easily identified and checked
against diagram.

The panel shall be provided with earth wiring and connection to create an
environment that meets the requirements of electromagnetic compatibility. -
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EW-4.12

EW-4.13

EW-4.14

EW-4.14.1

EW-4.14.2

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 Il-Technical Data Sheets.

If found not applicable to the proposed equipment modelidesisjn. the Supplier
shall submit a Manufacturer's certification indicating that the spare parts and
standard/special tools listed is not applicable to the equipment being offered.

However, NPC reserves the right to request the Supplier to provide the same
or its equivalent if it is determined as deemed necessary during the evaluation,
checking and review/approval of the final lists to be submitted by the Supplier
during the Contract Stage at no cost to NPC.

Inspection and Testing
General

The Supplier shall carry out at his own expenses and all tests necessary to
ensure the satisfactory design and manufacture of all equipment is in
accordance with NFPA 110 to show it is free from defects and will start
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of tesl and commissioning of the
diesel generating set. Hence, the Supplier shall bear full responsibility that the
equipment has been properly installed, tested and commissioned in
accordance with the manufacturer’'s recommendation, applicable codes and
standard required including all applicable government rules, regulations and
ordinances.

~ Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANSI Standard or equivalent IEC Standard.
Design tests is required if the equipment is Supplier's new design or previous
design with significant design changes. In this case, certified test report of
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test
apparatus and personnel and shall notify NPC in advance of the test schedule.

NATIONAL POWER CORPORATIGN VI-EW-13
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The test methods, measurements and computation shall be in accordance with
the latest applicable requirements of ANS! and IEC standard and shall be
submitted for NPC's approval.

EW-414.3 Routine Test
The following Routine Test shall be conducted on the alternator at the
workshop:
1. For the generator armature, generator field, excited armature and
exciter field:

a. Measurement of Resistance

b. Measurement of Insulation Resistance

c.  High Voltage Test

2. Phase Sequence Test and Voltage Balance Check:

3.  Open Circuit Characteristics with generator line voltage recorded
against exciter field current;

4, Short Circuit Characteristics with generator current recorded against
exciter field current;

5. Voltage Regulation Test to be conducted with AVR in the circuit with
reactive loads;

Standard Routine Tests as per relevant ISO standard shall be performed.

EW-4.15 Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in

Clause GW-6.0 of the General Works specifications) shall be submitted after

award of contract for NPC's review and approval prior to procurement and

installation of the supplied equipment and materials:

1. Documentation for Electrical System such as the following:
a. Single Line Diagram showing the Diesel-Generator Set and

- .related equipment including basic equipment data; :

b. - . Outline drawings showing all critical dimensions and weights;

c.  Schematic and wiring diagram of all power and control circuits for
the engine-generator set and auxiliary equipment showing
interconnect points and logic diagrams;

d.  Engine-generator Control and Protection panel;

" “e. -Section and detail drawings of cable - terminations and
_ connections.
Vv 2. Brochures/Catalogues of the AC Generator and GCPP: -
3. Manufacturer's Technical Data Sheets of the AC Generator and

GCPP in accordance with EW-12.3:
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4, Service Manuals and Parts Books

a. Operating Instructions — with description and illustration of all
switchgear control and indicators and engine and generator
controls and indicators.

b. Parts Books — that illustrates and list all assemblies, sub-
assemblies and components, except standard fastening
hardware (nuts, bolts, washer, etc.)

c. Preventive Maintenance Instructions — on the complete system
that covers the daily, weekly, monthly, bi-annual and annual
maintenance requirements.

d. Routine Test Procedure — for all electronic and electrical circuits
and for the main AC generator.

e. Troubleshooting Chart — covering the complete generator set
showing description of trouble, probable cause and suggested
remedy.

5. Certified Design and Routine Test Results; and

6. Field Tests to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

EW-5.0 TRANSFORMERS

EW-E. General
This specification covers the technical and associated requirements for the
generator step-up transformer and accessories for use in electric generating
plants.

EW-5.2 Technical Description
The transformer(s) covered by this specification is {are) for use in an eleclnc
generating station. The application details are stated in the Technical Data
Sheets.

EW-5.3 Design Requirements

EW-5.3.1 Rating
Transformer rating, specified in the Technical Data Sheets shall be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual load requirements at the service and
operating conditions specified herein.

EW-5.3.2 Voltage
The transformer to be supplied shall be designed to withstand the over voltages
for the duration of voltage excursions which may be expected as a result of full
load rejection of the generator.
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EW-5.3.3 Frequency

EW-53.4

EW-5.3.5

EW-5.3.6

EW-5.3.7

EwW.5.3.8

Frequency for operation shall be 60 Hz.
Overload Requirement

The overload rating and operation shall be in accordance with all cyclic loading
duties as specified in IEC 60354. The overload capability of any auxiliary
equipment such as bushings, LTC's, CT's, oil expansion tanks, leads, etc. shall
not be less than the transformer overload rating. If other considerations will
limit the overload capability of the transformer, the Supplier shall specify these
limitations in his proposal.

Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses produced
by external short-circuit currents specified in IEEE Std. 57.12.00 (latest
revision)

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the
Technical Data Sheets for the generator step-up transformer in order for the
NPC to fully determine the most cost effective of the proposed transformer(s)
to be supplied considering both cost of losses and first cost.

Failure of the Supplier to completely fill- in all the information needed for proper
evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper
loss/iron loss) for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.

Audible Sound Leve!

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
generator step-up transformers shall be as below. The average sound level of
the transformer shall not exceed these values when measured in accordance
with the conditions outlined in the latest ANSVIEEE C57.12.90 or IEC 60551
for oil-immersed transformers or ANSIIEEE C57.12.91 or IEC 60726 for dry-
type transformers.

Equivalent Two-winding, kVA Average Sound Level, dB
1-50 ' 48

51-100 51

101-300 55
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301-500 56
750 57
1000 58
1500 60
2000 61
2500 62

EW-5.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSINEC/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 2 ppm of Polychlorinated Biphenyl
(PCB), classified as “PCB free”.

A Certification from the Manufacturer that the insulating oil is PCB free and
laboratory analysis results conducted on a DENR-accredited laboratory shall
be submitted to NPC.

EW-5.4 Design and Construction Features
EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

EW-5.4.2 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 faminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flatiened,
especially at the edges and insulated by suitable procedures with long life heat
resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.
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EW-5.4.3

EW.-5.4.4

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 modemn 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 exira 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 betwesn
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated. Permanent current-carrying joint for splices shall be
welded or brazed, properly formed and finished, and insulated to confom:-to
the basic insulation.

The completed assembly of core and coils shall be vacuum dried, immediately
impregnated and immersed in dry oil. They shall be adequately braced to
withstand ocean shipment, short-circuit forces and earthquakes.

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 bushihgs ahbove
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be
provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C rise current. The bushings shall also be capable of carrying
overload currents as required by EW-5.3.4,

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal
pad is required for higher current rating, the mounting holes shall conform to
NEMA Standards.
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EW-5.4.5

EW-5.4.6

EW-5.4.7

EW.5.4.8

The HV and LV teminations of the generator step-up transformer shall be fitted
with suitable insulating shroud. The insulating shrouds shall be manufactured
through dip moulding process and shall be made from flexible polyvinyl chloride
(PVC) material, suitable for low voltage to high voltage applications. The insulating
shroud shall be flame retardant, conforming with the UL 94 Standards. They stall
be type tested for electric strength in accordance with IEC 60243 - 1 or approved
equivalent standards.

Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork only
are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent over compression of gaskets. All bolted transformer tank or accessory
openings shall be gasketed.

Tank

The transformers shall be housed in a steel tank with all permanent joints
molded, backed up by a sturdy steel structure as required to obtain the desired
rigidity and strength. The material shall be of high-grade steel plate having gcod
welding qualities. All seams, flanges, lifting and jacking lugs, braces and other
parts attached to the tank shall be welded. No rivets shall be used. The cover
shall be bolted type. The tank shall be able to withstand an internal pressure
with oii at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces and
allow for bolt holes. No bolts shall pass to the inside of the case and cover.
Flanges shall have gaskets which will remain oil-tight and will not deteriorate
under severe conditions. The tank with radiator fitted shall be tested for leaks
before painting.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall be
given to their internal cleaning and painting to ensure that the radiators arrive

in a serviceable condition. All radiators shall be completely sealed with blanking

plates and neoprene seals for transport. They shall be thoroughly dried before
shipment.

Hardware
All energized hardware, i.e., bolts, nuts and washers shall be made of tinned

copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.
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EW-5.5

Fittings and Accessories

The following transformer accessories shall be included:

1. HV/LV Bushing
2. Qil Level Indicator
3. Qil Sampling Plug
4.  Qil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8.  Anchor Bolts
9. Earthing Terminals
10. HVILV iInsulating 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 %2Z)
14.  Type of cooling (i.e. OA, ONAN, etc.)
15.  Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in *C)
18. Total mass, kg
19. Mass of insulating oil
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.
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SECTION Vi = TECHMIGAL SPECIFICATIONS VisP24Z13255e

EW-5.8 Tests

All tests shall be performed as per latest revision of ANSI C57.12.80 Factory
Test shall include, but not limited to the following:

Routine Test

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

AN

Design Test

Winding Resistance Measurement Test

Impedance Voltage and Load Loss Measurement

Temperature Rise

Lightning Impulse

Audible Sound Level

L Mechamcal {Lifting & Moving Devices, Pressure Test): . ..

Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.

Check level and alignment of the installed transformer;
Check tightness of connections and fastenings;

Check proper grounding;

Check oil 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

Transformer Tums Ratio

Dielectric Test
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EW-5.9

EW-5.10

Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kVA exceed the guaranteed total losses, the excess
in losses shall be evaluated at the following rated cost and the resulting amount
shall be deducted from the contract price.

S

2 [(NL1) {Num= Nig) + (Lu) (Lim - Lig)]
Where:

Amount to be deducted from the Contract Price
Nut Cost of No load losses equivalent to Php 300/Watt
Nim Measured no-load losses expressed in Watt

' N Guaranteed no-load losses as stated on the Technicél Data’
Le Sheets

Cost of Load Losses equivalent to Php 250/Watt
Measured load losses expressed in Watt . '
Guaranteed load losses as stated on the Technical Data Sheets

S

nn

nonu

.LL .
" Lim
Ll

i"n

When the excess of the tota! losses reaches five percent (5%), NPC shail 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-12.3;

3. Outline drawings of fransformer and accessories showing the following:

a.  General Dimensional Drawing

b.  Sectional Drawing

¢.  Nameplate Drawing

d.  Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories:

5.  Duly signed Routine Test Results: and

6. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.
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EW-6.0

EW-6.1

EW-6.1.1

SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be installed as shown on
the bid drawing. The equipment shall be securely fastened (as applicable) to
the structure to avoid movement during transient fault and manual operation.
The required clearance in between equipment during installation shall be
observed. All equipment and materials not specifically mentioned herein but
are necessary for proper erection, assembly and safe operation of the
switchyard shall be identified and furnished by the Supplier at no additional cost
to NPC.

Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch v/ith
lightning arrester combination for use in various diesel power plants.

The materials fumished shall be in accordance with, but not limited to, the latest
issues of the Applicable Codes and Standards, including all addenda, in effect
attime of purchase order unless otherwise stated herein.

Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing load current. All the metal parts of the fuse disconnect switch shall be
free from corrosion and rust.

Fuseo Cut-Qut

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel
poles cross arms. '

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements of
ANSI standard. The cutouts to be supplied shall include the foliowing:

1. Fuse Support Assembly
2.  Fuse Holder Assembly
3. Mounting Bracket

4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics,
high mechanica! strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability requirement
in accordance with ANSI standard.
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Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power frequency
reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jacket, which shall have a high creepage distance and a htgh
dielectric strength.

The primary terminals shall be suitable for the connechon of 1he 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 tross-am mountirig bracket thiat 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 comphes w1th the
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
compicte technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessories.

EW-6.2 Bus Conductor and Hardware
This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various d!esel
power plant swnchyards ,
All lme hardware/materials shall meet the performance requnrements
application criteria and manufacturing tolerances passed ANSI CB5. 1-1979 -
America National Standard for Galvanized Steel Bolts and nuts for overhead
line construction

EW-6.2.1 Technical Characteristics and Requirements
Describe herein is the general specification of the Bus conductor line materials
and equipment to be supplied for this project.
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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. Afl steel and aluminum wires shall
lie naturally in their position in the stranded conductor and, when the core
and/or the aluminum wires are cut, the wire ends shall remain in position or be
readily replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall
not be less than 99.5%. The type of conductor to be supplied shall be stated in
the Technical Data Sheets and shall be manufactured according. to the
applicable ASTM or equivalent |IEC standards. ' '

The completed conductor shall be smooth, free from nick, burrs, aluminum or
steel particles, dirt and excessive die grease. The conductor shall be absolutely
free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodies and keeper
pieces, made of high strength and heat treated cast aluminum alloy. Cotter
bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter
pins shall be made of stainless stee. Slip strength of the strain clamp shall be
not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE
manual 72 “Design of Steel Transmission Pole Structures™, The materials shall
meet ASTM A-570 specification (36 KSI min. steel strength) while the
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55-
3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or ductile
iron with tensile strength in accordance with ANS! standard.

Bolts

All bolts such as carriage, double amming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.
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EW-7.0

EW-7.1

EW-7.1.1

EW-7.1.2

EW-7.1.3

EW-7.1.4

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.).

Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
variations, faults, etc. The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA S$-66-524 or 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 fo the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the requirements
when operating with full load or at any load factor,

Insulation

Insutation 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 fapped core binding tape shall
be applied over the assembly.,

Application

All cables shall be suitable for installation in cable conduit, underground duct in
wet and dry locations, and above ground raceway in damp and dry locations.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z132558e

EW-8.0

EW-8.1
EW-8.1.1

EW.8.2
EW-8.2.1

EW-8.2.2

GROUNDING SYSTEM

This specification covers the technical and associated requirements for the
entire grounding system of the electric generating plants and/or switchyards,
required to protect persons and equipment, to reduce electromagnetic
interference (EMI) and to allow safe service and maintenance of the
installations. The grounding system includes all major and minor equipment
such as generator, transformer, generator control and protection panel, ground
rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the plant
shall be fumnished 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.

All major equipment, e.g. generator, transformer, generator control and
protection panel, etc., and minor equipment, e.g. motor, panelboard, etc., shall
be connected to the grounding mat with adequate size of ground conductor as
shown in the bid drawing. If there is no existing grounding mat, all equipment
shall be grounded by means of ground rods.

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 specifi ed in
the Technical Data Sheets. :

Ground Rods

The ground rod shall be copper-covered steel of circular cross sectlon wnlh a
nominal diameter of 18 mm and a nominal length of 3 meters. .

Each ground rod shall have a conical swaged point at one end and shall have
a continuous smooth copper covering of at least 0.254 mm thickness molten-
welded or copper bonded {electro-deposit) to a steel core. The copper clad or
pressed type will not be accepted.

Ground rods shall be driven to a depth such that the top of each rod is at the
same elevation as the ground grid and shall be bonded to the ground grid
conductors by suitable exothermic connections.

NATIONAL POWER CORPORATION . VI-EW-27

i33)



SUPPLY, DELIVERY, INSTALLATION, TEST &

BID DOCUMENTS
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
o UNDER PACKAGE 20-A _
SECTION VI -~ TEGHNICAL SPECIFICATIONS VisP21213258e
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 Grouﬁding Hardware
Terminal Lugs
Terminal tugs 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 strictures, equipment, cable trays,
fence, etc. shall be connected to the ground grid by suitable ground
Cao connections.
If there is any possibility for a conductor to fall down on a steel structure, this
structure must be connectled to the grid with a connection able to sustairi e
earth fault current. ' e e
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 sarthing grid.
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.
Other Metallic Structures
Other types of metal structures within the diesel plant area, not meniioned
thereto, shall be connected to the earthing grid.
Major equipment shall be equipped with at least two (2) terminals or suitable
grounding pads of adequate size to accommodate at least two fixing screws for
proper connection to the earthing system.
EW-8.2.7 Powerhouse / Bullding Earthing (if Required)

- Generally, each electrical device inside the control building/room must be
equipped with an earthing screw of sufficient diameter for connection to the
earthing system. The same applies to all metallic parts such as panels, etc.
which are effectively connected by earth conductors. Co
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETE AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNIGAL SPECIFICATIONS VisP2121325S¢

EW-8.2.8

EVV-8.2.9

EW.8.2.10

EW-9.0

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.

Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

‘The conceptual design of the grounding system based on the specified

conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary
to weld the grid joints and ground rod connections by exothermic process,
including reasonable waste to be expected during installations. Standard
grounding connectors shall be fixed to metal frames by means of bolted clamps.

Cable Tray Earthing

Cable trays and ladders shall be connected to the eérlhing system at evé-ry ten
(10) meters interval. o

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,

CONDUITS AND CABLE TRAYS SYSTEM

- This specification covers the technical and associated requirements for the

EW-9.1

supply, laying and installation of conduits and cable trays as required within
the plant complex, including associated fittings, accessories (elbows, tees,
steps, crossings etc.), supporting racks and brackets and all hardware.

Included in the scope is the supply and embedment of concrete inserts for
supporting cable tray brackets on walls and provision of openings and
recesses in walls and floor concrete inserts.

All materials and parts which are not specifically mentioned herein but are
necessary for the proper laying and installation of conduits and cable trays shall
be furnished at no additional cost to NPC,

Technical Requirements and Characteristics

The conduits and cable tray system shall conform to the material and
fabrication requirements of the specification. All miscellaneous materials
required for proper installation shall include but are not limited to, the following:

1. Plug and fillers, coupling and bends:
2.  Spacers, inserts and ties for conduits:
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA} AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION V1 - TECHNICAL SPECIFICATIONS VisP21Z13255e

3.  Conduit splicing solvent and connector material for uPVC conduit, if
UPVC conduits are used;

4. Fire barriers, duct and conduit sealant; and

5. Cable tray brackets, anchor bolts or expansion bolts, hangers, lock
washers, shims, etc.

Conduit and cable tray edges shall be reamed and smoothen to avoid damage
to cable outer sheath during cable installation. The conduits and cable trays
shall have the following characteristics:

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
furmished by the Supplier. The required quantities of various items of conduits
and associated malerlals shall be furnished in accordance with the mstallatlon
requirements.

During installation, due precaution shall be taken to protect the conduit and
thraads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed by the use of caps and discs
or plugs. The seals shall be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be check to be free from
obstructions by pulling a wooden mandre! 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 fi ttlngs
and equipment-enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to 2 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 corrosion and assure

smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X 60KwW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTlCN VI '—‘TE:CHNICAL SPECIFICATIONS  VisP21713255e

Rigid metal expansion joints, where required, shall be of standard
manufactured product, of watertight construction, equipped with approved
means to provide electrical continuity of the conduit runs, zinc-coated, and so
designed as to prevent damaged to the cables. They shall permit a small
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made
of unplasticized polyvinyl chloride (UPVC)} smooth walled inside and outside,
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property, hence
shall not support combustion. It shall res:st corrosmn rust and scale )

-Cable Trays

The Supplier shall furnish and install cable trays, supports and accesséries for
the “use -of power and control cables as shown on the bid drawing..: All
necessary hardware such as screws, bolts, concrete inserts, clamps supports
fittings and divider strips for the cable trays shall be included. ‘

The cable trays shall be hot-dip galvanized steel, fadder rung type proper for
laying installation and shall be manufactured based on the bid drawing. Before
fabrication, the Supplier shall submit all fabrication and installation detalls for
NPC approval.

The cable tray system shall be supported at intervals not exceeding 1.5 meters
unless specifically approved for supports at greater interval.

Cable trays, accessories and fittings shall be free of any rough edges or sharp
projections, which would cause damage to cables.

- Cable trays other than solid bottom trays shall be designed to accept cable

clamplng devices and cable barners W|thout drilling or welding.

Tray design shall provide for mter—changeabllsty of like parts and easy
assemblage of the system without the use of special tools,

Cable tray -covers shall be solid. The preferred cover-fastening device shall
require no drilling of the cable tray for installation. Cable tray covers shall be
attached to the tray with a heavy-duty device to permit easy removal and
replacement. The cover and cover clamp shall be equally suitable for vertical
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by ribbed-
neck; case hardened plated stee! bolts with flanged serrated locknuts, locknut
with serrated washer or locknut with captive washer. Design shall provide for
undiminished structural strength of the connection. Hardware for use with
expansion plates may be different to allow for movement of the tray.

NATIOMNAL POWER CORPORATION : : VI-EW-31



BID BOCUMENTS -

SUPPLY., DELIVERY. INSTALLATION, -TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR. DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECT! IbN'\ﬂ — TECHNICAL SPECIFICATIONS VisP21Z13255e

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have all components firmly
bolted and in good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized
steel, suitably sized to accommodate the tray system, cables and live loads
nomally experienced during cable installation. The maximum defiection between
two consecutive supports shall not exceed 7.5 mm for ladder type trays.

EW-10.0 FACTORY ASSEMBLY AND TESTS

EW-10.1  General
The Supplier shall carry out at his own expenses all tests nece‘sé.ary’tq"e_n"surzé
the satisfactory design and manufacture of all equipment is in accordance with

~relevant ANSI and IEC standard. C

‘All parts shall be properly marked for ease of assembly in the field. Test report
on design and routine tests performed in accordance with ANS! or IEC standard
shall be submitted to NPC for evaluation and approval.
The test equipment, test method, measurements and computations shall be in
accordance with the latest applicable requirements of ANSI and IEC standard.

EW-10.2 Shopn Test
Routiné, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANSI Standard or equivalent IEC Standard.
Design tests is required if the equipment is manufacturer's new design or
previous design with significant design changes. In this case, certified test
report of duplicated production type is acceptable. :
The test methods, measuremehts and computation shall be in accordance. with
the latest applicable requirements of ANSI and IEC standard and shall be
submitted for NPC’s approval.

EW-10.3 Other Requirements
The Supplier shall submit the following Factory Test Resuits:
Generator and Transformer
1. Duly Certified Factory Type Test Results
2.  Duly Certified Factory Routine Test Results
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI = TECHNICAL SPECIFICATIONS \ﬁsP21Z‘f 3255¢

EW-11.0
EW-11.1

EW-11.1.1

Power, Control and Instrumentation Cable

For Power, Contro! 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 constructlon of
diesel power plants.

- The materials fumished shall be in accordance W|th but not limited to, the [atest

issues of the Applicable Codes and Standards, including all addenda, in effect
at time of purchase order unless otherwise stated herein,

Technical Characteristics and Requirements

The job site cameras to be supplied shall be DC supply operated and battery-
operated cameras. [t shall be designed to monitor the construction of diesel
power piants and access areas for a routine documentation.

At least two (2) sets of job site cameras must be installed first before works
shall be done in the sites.

The Supplier shall define the focusing ranges and a'lowable minimum distance
in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the construction
sites. For full coverage of the cameras, the job site cameras shall be installed
in an elevated area within the site while is out of reach of the construction
equipment. It shall include mounting supports for the ease of the installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have a 100% reliability without affecting .the
impiementation.

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 1he
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.
All job site cameras shall meet the technical requirements specified in the

specifications. It shall have a dust proof and weather resistant protectwe
enclosure complying with the technical requnrements
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

e ' : UNDER PACKAGE 20-A
SECTION Vi — TECHNICAL SPECIFICATIONS VisP2121325Se
Technical Requirements:
a. Type : Time-Lapse Camera
b. Quantity X At least Two (2)
Cameras per Site
c. Screen :  Thin-Film-Transistor {TFT)
Liquid Crystat Display (LCD)
d. Screen Resolution : At least 1.3
Megapixel CMOS
e. View Angle : At least 110 degrees
f. Video/lmage ' : 1280x 720
Resalution ' T
g. Time Lapse Interval : 15 mihutes
h. Battery Type : Four (4)
Rechargeable
AA Size Batteries
i. Additional Battery : At least Eight (8)
(Spare) Rechargeable
_ AA Size Batteries
j. Battery Charger : Inciuded
k. Input Voltage : 5VDC (Micro USB)
l. Enclosure : IP64 compliant
m. Storage Memory : . SDHC
n. Storage Capacity : .32GB
0. Additional Storage : At least Two (2)
{Spare) 32GB SDHC

EW-12.0

EW-12.1

When the installation of the job site cameras is completed, the operatlon and
safekeeping shall be turnover to NPC.

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance data,
predicted performance, interface requirements and construction features of all
Supplier's furnished equipment. The accuracy of such information-and its
compatibility with overall performance requirements specnf ed by NPC are the
sole resporsibility 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 Technrcal Data Sheets.

All tnformatlon submitted would become part of contract data for successful
bidder. Any deviation from such data during the implementation stage reqwres
NPC's approval.
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BI& DOCUMENTS .

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DEUVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 130KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A '

VisP21Z13255¢e

EwW-12.2

Data and Information to be Submitted during Post Qualification

Supplier shall fumnish during the post qualification the filled-in Section E-3.0 to

E-8.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the
review and approval of brochures/drawings during implementation stage.

EW.12.3

Data and Information to be Submitted during Implementation

The following shall be the full technical data requirement of equipment indicated
in Section E-1.0 to E-8.0 of the Technical Data Sheets and EW-11.1 of this
specification which shall be submitted by the Supplier together with
Manufacturer’'s brochure/drawings during the Implementation stage.

1.0 AC Generator

NPC SUPPLIER'S
TTEM DESCRIPTION REQUIREMENTS DATA
AC Generator
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufaciure By Supplier
E-1.3 Generator Model By Supplier
Rotating Field Synchronous
E-1.4 Type AC Ganerator, PMG Type
with AVR
Minimum Rated Power
E-15 Output at 0.8 Power Factor, 100 & 60
kw
E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated power cutput
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
E-1.10 | No. of Phase 3
£-1.11_ | Winding Pitch 213
£-1.12 | Rated Speed 1800
Class H shall be used for
E-1.13 | Insulation Class baoth the armature and field
windings
E-1.14 | Temperature Rise Class F at rated load
E-1.15 | Generator Winding Wye connection
: Connaction with neutral
E-1.16 | Number of Leads By Supplier
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
£-1.19 | Allowable Voltage Variations sg?f‘;;‘;}g;;a{r“ggﬁfe
terminal voltage may vary at
+ 5.0% of rated value
E-120 | Rinding Temperature To be provided
E-1.21 | Space Heater To be provided
E-1.22 | Efficiency
a. 100% Load > 85%
b. 75% Load Manufacturer's Dala
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X B0KW ({FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

ey

UNDER PACKAGE 20-A
SECTION VI - TECHNICAL SPECIFICATIONS VisPF21213255e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Guaranteed Losses at 100%
E-1.23 rated KVA at 0.8 PF Manufacturer's Data
Guaranteed Losses at 75% 1
E-1.24 rated KVA at 0.8 PF Manufacturer's Data
E-1.25 | Damper Winding To be provided
E-1.26 [ Telephone Interference THF is better than 2%
. Equipped with RFI|
E-1.27 | Radio Interference suppression
Designed to withstand a
: momentary excess current of
€-1.28 1.5 times of rated current for Yes
not less than 2 min.
1.2 times the rated speed
E-1.29 | Overspeed for 2 min.
E-1.3p | Overload Capacity and 10%, for max of 1 hrin
) Duration avery 12 hrs,
E-1.31 | Cooling System Totally Enclosed air cooled
E-1.32 | Protection Class 1P 23
Sustained Short Circuit
E-1.33 | capability Yes
Excltation 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 | Mod#! By Supplier
E-1.38 | Type Digital
a. Capable for Paralle]
Operation Yes
E-1.38 | Input Requirerments Manufacturer's Data
E-1.40 | Continuous Output Manufacturer's Data
) s + 0.5% In steady state with
E-1.41 | Regulation, % rapld response time
E-1.42 | Respaonse Time, ms Manufacturer's Data
Test Requlrements
E-1.43 | Test Requirement
a. Routine Test to be Y.
Performed es
b. Certified Design and
Routine Test Reports to Yes
be submitied
2.0 Generator Transfomer
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.1 Manufacturer By Supplier
E-22 Place of Manufacture By Supplier
E-2.3 Transformer Mode! By Supplier
E-24 kI\.ﬁl\:'r):mum Rated Capacity, 150 & 75
E-2.5 No. of Phase 3
E-2.6 Rated Voltage
8. Primary, kV 0.48
b. Secondary, kV 13.8
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION V1 - TECHNICAL SPECIFICATIONS VisP21213255e
NPC SUPPLIER'S
ITEM DESCRIFTION REQUIREMENTS DATA
Transformer Guaranteed
E-2.7 Losses at Rated kVA, Voltage,
Frequency and Temperature
a. No-Load Losses, Walls By Supplier
b. Load Losses, Walls By Supplier
€. Total Lossas (a+b), Watts By Supplier
E-2.8 Type of Coaling QONAN
E-2.9 Type Two-winding Transformer
E-2,10 | Class Outdoor
E-2.11 [ Percent Overload,% 10
In accordance to [EC
E-2.12 | Type of Overload Capability 60354 nomal cyclic
loading
E-2.13 | Temperature
a. Amblent 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
h. X-Winding Delta
E-2.16 | Insulation Leve!
E-2.17 [ Nominal Voltage Level (kV)
a. H-Winding 13.8
b. X-Winding 0.48
E-2.18 | Highest Voltage Level (kV)
8. H-Winding 15
b. X-Winding 1.2
E-2.19 | Basic Impulse Level (kV)
a. H-Winding 85
b. X-Winding 30
E-2.20 | Winding Material 100% Copper
E-2.21 | Vector Group YNd11
E-2.22 | % Impedance at Rated MVA Manufacturer's Data
Average Audio Sound Level not Refer o Table specified
E.2.23 | morethan, dB when measure under TS-EW-5.3.8
) in at the factory in accordance (ANSIIEEE C57.12.90 or
with {specify applied standard) IEC 60076-10)
E-2.24 | Shor Circult Capability A Soranceto
E-2.25 | Bushing
High Voltage and Neutral
Terminal
To match VA rating plus
a. Rated Current overload ap
b. Insulation Class 15
c. BILinkV 110
d. Standard Used IEC 60137
e. Creepage length, mm 465
f. Color Brown
E£-2.26 | Cooling
a. Cooling Madium Air and Qil
b. Temperature
b.1 Temperature of
cooling air, not to 40°C
oxceed
b.2 Average temperature 300
of the cooling air
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 80KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION Vi - TECHNICAL SPECIFICATIONS VisP21Z213255e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
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 To be provided
E-2.29 | Taps 13.8 kV £ 2x2.5%
E-2.30 | Transformer Protection As Shﬁ:: Doil;hr:n? ingle
E-2.31 | Insulating Ofl
a. Insulating Qil. shall be
mineral oil in accordance Yes
with ASTM D3487 N
b. Additional Properties
b.1 Min. Flash Point, °C 145
(ASTM D82)
b.2 Pour poinl, max °C .40
{not higher than
b.3 Egl%matlc, Wscosfty at Max 12
b.4 Elect. Breakdown limit .
(IEC 60156) Min. 30
c. Polychlorinated Biphenyls Yes
(PCBs) free
d. Qil Test Results shall be
submitted to NPC (PCB Yes
analysis and Electrical &
Physica! Test)
E-2.32 | Weight of Ol, kg Manufacturer's Data
E-2.33 | Total Weight, kg Manufacturer's Data
E-2.34 | Dimension Manufacturer's Data
Suitable for 100 mm?
E-2.35 | Ground Terminal Connection copper conductor
E-2.36 | Test Requirements
a. Cerified Design and Yes
Routine Test Reporis to
be submitted
b. Rouline Tests to be Yes
Performed

3.0 Generator Control and Protection Panel

NPC SUPPLIER’S

ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 Manufacturer By Supplier

Each GCPP to be supplied

shall be equipped with

matering, status, alarm and
E-3.2 trip indication light, Yes

synchrenizing devices,

pratection relays as shown an
. the bid drawing
E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit Breaker

a. Manufacturer By Supplier

b. Model By Supplier

. . Refer to Single Line
c. Continuous Current Rating Diagram
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B1D DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z13255e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
. Maolded Case Circuit
d. Construction Breaker
Compact with Electronic
e. Type Trip Unit and remote
control functions
f. Symmetrical Current Referé?agg%e Line
E-3.5 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 2
Thickness, mm
Bottom
c. Cable Entrance (Refer to Bid Drawing)
d. r[:llgeﬂSIOH (LxWxH) Refer to Bid Drawing
e. Welght, kg Manufacturer’s Data
f. Al materdals are non-
hygroseaplc to  prevent Yes
fungus growth
g. The GCPP shall be Yes
provided w/ nameplate
h. An outline drawing showing
details of the GCPP
enclosure  including  its
components as shown on Yes
the bid drawing shall be
fumished by the Supplier for
approval of NPC
Programmable Logic
E-3.6 C::or?troller g Included
E-3.7 Metering Syslem
The metering devices to be
provided shall consist of the Yes
following:
a. Ammeter Included
b. Violimeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
g. kVAR Included
h. Running Hour meter Included
i. Alternator Windin
Temporature 9 Included
j. Other engine metering
required as specified in Included
Mechanical Specifications
E-3.8 Manitoring System
a. An Annuncialor Window
with Common Audio
Alarm & Trp indication for:
a1, Monitoring of abnomat
conditions during
operalion of the system
In;r}:ieuding generat}:r & Included
transformer  protective
devices
a.2. Detection of attemator
winding temperature Included
b. ggg rdLe?rgger and Event Included
NATIONAL POWER CORPORATION VI-EW-39
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100 KW (FOR COSTA RICA
DPP) AND 1 X €60 KW (FOR LUNANG DPP} MODULAR
DIESEL GENSETS AND ASSOCCIATED ELECTRICAL

EQUIPMENT UNDER PACKAGE 20-A

SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z13255¢
NPC SUPFLIER’'S
ITEM DESCRIPTION REQUIREMENTS DATA
c. g:zg:;ogrammable Fault Included
d. PLC Failure, Circuit
Breaker Status (On, OFF, Yes
Trip}, Engine Start/Stop,
elc.
e. Other engine monitoring
required in M.10.0* of the Yes
MW-TDS shall be included
in the GCPP
E-3.9 Synchronizing System
a. Synchronizing device for
Auto and manua! Yes
synchronization
b. GCPP shal be equipped
with protection relays to
provide signal and atarm to Yes
protect the DIG set from
damage during fault
The Supplier shall provide all
the required Generator
E-3.10 Protection devices for the all Yes
the D/G setratings as shown on
the Single Line diagram
E-3.11 | Test Requirement
a. Routine Testto be Y
Performed s
b. Certified Routine Test Y
Reports to be Submitted es
4.0 Power, Control & Instrumentation Cable
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
15kV Power Cable
E-4.1 Manufacturer By Supplier
Continuous current carrying
E-4.2 capacity of conductor at 90°C Manufacturer's Data
Operating Temperature
E-4.3 g?;ductor Cross-Section, a0
E-4.4 Type of cable Single Core
E-4.5 Conductor Material Annealed Copper
E4.6 Max. Outside Diameter, mm Manufacturer's Data
E-4.7 Conductor Shape Circular Stranded Wire
E-4.8 Conductor Material Annealed Copper
E-4.9 Insulation
] Cross-linked polyethylene
a. Material (XLPE)
b. Thickness, mm > 4.0
E-4.10 | Outer covering/Jacket
a. Materia! PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Prolection Yes
Required
E-4.11 | Shielded (yes, no) Yes
a. Type of Shielding Copper Tape Screen
Provided with Filler and
E-4.12 Binder Tape Yes
NATIONAL POWER CORPORATION VI-EW-40



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI = TECHNICAL SPECIFICATIONS VisP21Z13255e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
600V Power, Instrumentation and Contro! Cable
E-4.13 | Manufacturer By Supplier
E-4.14 | Type
a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord
Continuous current carrying
E-4.15 | capacity of conductor at 75°C
Operating Temperature
Refer to Single Line
a. THHN/THWN-2 Diagram
b. Royal Cord By Supplier
E-4.16 | Conductor Materlal Annealed Copper
Circular Stranded
E-4.17 | Conductor Shape Conductors .
E-4.18 | Type of Insulation Lead Free, UL-listed PVC
Qil, Chemical and Abraslon
E-4.19 | Quter covering/Jacket Resistant Tough Polyamide
: (Nylon)
.. | Meets ASTM, UL 83 & 1063,
E-4.20 | and PNS 35 Specifications Yes
and raquirements of PEC
5.0 Bus Conductor and Hardware
NPC SUPPLIER'S
TTEM DESCRIPTION REQUIREMENTS DATA
Stranded Conductor Requirements
E-5.1 Manufacturer By Supplier
I . Aluminum Conductor Steel
E-5.2 Type designation Reinforced (ACSR)
E-5.3 Code Name By Supplier
X Refer to Single Line
E-5.4 Canductor size Diagram
E-5.5 Armpacity, A By Supplier
E-5.6 QOuter Layers
a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-
sectional Area, mm? Manufacturer's Data
d. S.?g;ﬁ cient of Elongation Manufacturer's Data
E-5.7 Core
a. Material Galvanized Steel
b. Stranding No. 1
¢. Calculated Cross- .
sectional Area, mm? Manufacturer's Data
d. S?g;’ﬁcient of Elongation Manufacturer's Data
Conductor Coafficient of ,
E-5.8 Linear Expansion Uoc) Manufacturer s Data
Conductor Hardware
E-5.9 Tension Clamp
a. Type Bolted, U-Balt
b. Material of Body ~ Aluminum Alloy
E-5.10 | Connectors ..
Wedge pressure clamp for
a. Type stranded conductor
_ connection
NATIONAL POWER GORPORATION_.- VI-EW-41



BID DOCUMENTS "

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z213255e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Wedge pressure clamp for
b. gnp%!e and T-conneclors stranded "~ conductor
connection
6.0 Grounding System
NPC ) SUPPLIER’'S

ITEM PESCRIPTION REQUIREMENTS DATA
Equipment Grounding
E-6.1 | Bonding Conductor (riser)

a. Manufacturer By Supplier

b. Size, mm? 100

tin-annealed copper
c. Materal stranded conductor with
1.2kV PVC insulation

E-6.2 | Ground Rod

a. Manufacturer By Supplier

b. Type Copper rod

c. Diameter, mm > 19 mm

d. Length/section, m >3m
E-6.3 | Grounding connection Exothermic

7.0 Fuse Disconnect Switch With Lightning Arrester Combination

NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-7.1 Manufacturer By Supplier
E-7.2 Class (indoor, outdoor) Qutdoor
E-7.3 Rated voltage, kV 15
E-7.4 Nominal system voltage, kV 13.8
E-7.5 Frequency, Hz 60
E-7.6 BIL, kV 110
E-7.7 Ampere Frame 100
E-7.8 Interrupting Capaclty, kA 10
E-7.9 Fuse Link
Universal buttonhaad
a. Type design
b. Curment Rating, A Refer t%ggg;?nune
E-7.10 | Lighining Amrester
Metal Oxide Varistor
a. Type (MOV), gapless
b. Rated frequency, Hz 60
c. Nominal system voltage, kV 13.8
d. Duty cycle voltage (rating), 12
kVrms
¢. Maximum Continuous
Operating Voltage (MCOV), for
the areslers having the 10.2
following duty cycle voltage, kV
ms
f. Nominal discharge current, kA 10
g. Creepage distance, mm 465
h. Supporting brackets, bolts, Yes
nuts, elg. ~
NATIONAL POWER CORPORATION VI-EW-42
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTICN W1 — TECHNICAL SPECIFICATIONS VisP21Z213255¢
8.0 Spare Parts
‘g NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS ! DATA
Es8.1 Generator Circuit Breaker for
Generator Control & Protection 1 Set
Panel for 100 kW D/G Set (for
Costa Rica DPP)
E.8.2 Generater Circult Breaker for
Generator Control & Protection 1 Set
Panel for 60 kW D/G Set (for
Lunang DPP)
E.8.3 GCPP Module/Controller with
Installed software for 100 kw 1 Set
D/G Set (for Costa Rica DPP)
E.84 GCPP Module/Controller with
instalted software for 60 kW D/G 18Sel
Set {for Lunang DPP)
E.85 Automatic Voltage Regulator
{AVR) for 100 kW D/G Set (for 1 Set
Costa Rica DPP)
E8.6 Automatic Voltage Regulator
(AVR) for 60 kW D/G Set (for 1 Set
Lunang DPP)
EB.7 Rotating/Revolving Diodes for
100 kW D/G Set {for Costa Rica 1 Set
DPP})
€.88 | Rotating/Revolving Diodes for 60 1 Set
KW D/G Set (for Lunang DPP) ©
E.8.9
E.8.10
Note:

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.

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).

9.0 Job Site Cameras

- NPC SUPPLIER’S
ITEM | DESCRIPTION REQUIREMENTS DATA

E-0.1 Manufacturer By Supplier
E-9.2 Type Time-Lapse Camera
E-9.3 Cluantity Al least Two {2)

Cameras per Site
E-9.4 Screen Thin-Film-Transistor (TFT)

Liquid Crystal Display {LCD)

E-9.5 Screen Resolution Alleast 1.3

Megapixel CM0OS
E-9.6 View Angle Al least 110 degrees

viewing angle
NATIONAL POWER CORPORATION VI-EW.43
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BID DOCUMENTS

SUPPLY, DELIVERY,
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

INSTALLATION,

TEST

UNDER PACKAGE 20-A
SECTION VI = TECHNICAL SPECIFICATIONS VisP21213255e
NPC SUPPLIER’S
ITEM | DESCRIPTION REQUIREMENTS DATA

E-9.7 Video/image

Reso!utiong 1280x 720
E-9.8 Time Lapse Interval 15 minutes
E-9.8 | Battery Type Four (4)

Rechargeabls
AA Size Batteries

E-9.10 | Additional Battery At least Eight (8)

(Spare) Rechargeable

AA Size Batteries

E-9.11 [ Battery Charger Included
E-5.12 | Input Voltage 5VDC (Micro USB)
E-9.13 | Enclosure IP64 compliant
E-9.14 | Storage Memory SDHC
E-9.15 | Storage Capacity 328
E-89.16 | Additional Storage At least Two (2)

(Spare) 32GB SDHC

EW-13.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section Vil of the Bid Document., The cost of each item shall cover all works

required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION
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8ID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z13255e

SECTION VI

TECHNICAL
SPECIFICATIONS

PART Il - TECHNICAL DATA
SHEETS

MwW — Mechanical Works

EW — Electrical Works
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION V1 - TECHNICAL SPECIFICATIONS VisP21Z13255e

SECTION VI

(PART Il - TECHNICAL
DATA SHEETS)

MW — MECHNICAL
WORKS

NATIONAL POWER CORPORATION VI{TDS.MW) - i
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z1325Se

PART Il - TECHNICAL DATA SHEETS

MW — MECHANICAL WORKS
TABLE OF CONTENTS
SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING
M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS(MW)-1
M-2.0 Fuel Consumption Form for Diesel Generating Set VI-TDS(MW)-2
Annex Letter of Authorization and Guarantee Statement either from: 1) Attachment

A1

Original Equipment Manufacturer (OEM) or 2) Certification/Agreement | As Annex A.1
from OEM as a Licensee or 3) Authorized Distributor/Dealer
{accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If
from the Licensee, a Certification from the OEM as a Licensee or the
Licensee agreement must also be submitted), for the following Diesel
Generating Sets:

a) 100 kW Prime Rated Power
b) 60 kW Prime Rated Power

Annex
A2

“Diese! Generating Set (Engine + AC Generator) Performance Curve” Attachment
@ Reference Site Conditions issued by the | As Annex A.2
Manufacturer/Assembler/Integrator {duly signed with full name) of the
Diesel Generating Set Model/Type being offered

Annex
A3

“Engine Performance Curve” @ Reference Site Conditions issued by the
Diese! Engine Manufacturer or Diesel Generating  Set Attachment

Manufacturer/Assembler/integrator (duly signed with full name) for the As Annex A.3
Diesel Engine Model/Type being offered

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

LIMITED TO

M-3.0 Diesel Engine VI-TDS(MW)-4
M-4.0 Spare Parts VI-TDS(MW)-5

Spare Parts per Unit of 100 kW Diesel Generating Set During the Warranty VI-TDS(MW)-5
M-4.1 Period

Spare Parts per Unit of 60 kW Diesel Generating Set During the Warranty | VI-TDS(MW)-6
M-4.2 Period

Spare Parts per Total Units of 100 kW Diesel Generating Sets Supplied and VI-TDS{MW)-7
M-4.3 to be Delivered at Costa Rica DPP

Spare Parts per Total Units of 60 kW Diesel Generating Sets Supplied and VI-TDS(MW)-8
M-4.4 to be Delivered at Lunang DFP
M-5.0 Standard/Special Tools VI-TDS(MW)-9

Standard/Special Tools per Total Units of 100 kW Diesel Generating Sets VI-TDS(MW)-9
M-5.1 Supplied and to be Delivered at Costa Rica DPP
M-5.2 Standard/Special Tools per Total Units of 60 kW Diesel Generating Sets VI-TDS{MW)-10

Supplied and to be Delivered at Lunang DPP

NATIONAL POWER CORPORATION m VI-TDS(MW i




BID DOCUMENTS

SECTION VI = TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X G60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21Z213258e

SECTION

TABLE OF CONTENTS (Cont'd.....)

DESCRIPTION

PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT

NOT LIMITED TO:

M-6.0

ISO 8001 Certificate of the Manufacturer/Assembler or equivalent for
the following Diesel Generating Set Package.

M-7.0

Standard Certification of the proposed offered model of Diesel
Generating Set from any of the following internationally recognized
certifying bodyforganization:

a) Canadian Standard Association (CSA)

b)  Underwriter's Laboratories (UL)

¢)  Japanese Industrial Standards (JIS)

d)  European Commission (CE)

e} Lloyd's Register (LR}

f)  Germanischer Lloyd (GL)

9) Niippon Kaiji Kyokai (NKK})

h)  American Bureau of Shipping (ABS)

M-8.0

Power Derate Curves and Detalls or Gertificate/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 Diese! Generating Set which contain the
following information:

a) Manufacturer/Assembler

b) ModelType

¢} Prime Rated Power

d) Voltage

e) Power Factor

f) Frequency

g) Rated Speed

h) Arrangement & Number of Cylinders

M-10.0

Technical Data for Engine and Auxiliaries

See Attached
Forms on page
VI-TDS(MW)-13

M-11.0

Supplier/Manufacturer/Assembler Drawings, Brochures, Instruction
Manuals and other Documents as specified in Clause GW-6.3 and other
retevant Clauses of the Technical Specifications

M-12.0

Photos of Nameplates (DG Set, Engine and Alternator) — Submit 5
months prior to Test & Commissioning

M-13.0

Serial Nos. of DG Set, Engine and Alternator —
to Test & Commissioning

Submit 5 months prior

NATIONAL POWER CORPORATION

VI-TDS(MWHI




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DFP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI -~ TECHNICAL SPECIFICATIONS VisP21213258¢e

PART Il - TECHNICAL DATA SHEETS

MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
{Sections M-1.0, M-2.0, Annexes A.1, A.2 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 A3
shall be ground for disqualification.

4. Ali data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (MW)-ii



BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY,  DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA} AND

1 X 60KW (FOR LUNANG

DPP) MODULAR DIESEL

GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A

VisP21Z13255¢

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED
EQUIPMENT DATA SUMMARY

NPC '
ITEM DESCRIPTION REQUIREMENT SUPPLIER’S DATA
M-1.1 DG Set (Diesel Engine + AC Generator) Designed, manufactured &
(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
altenuated & weatherproof
enclosure
Manufacturer/Assembler/integrator of DG , 100KW:
MALL | oot being offered By Supplier 60KW:
. . 100KW:
M-1.1.2 | Brand Name of DG Set being offered By Supplier BOKW-
M-1.1.3 | Mode! of DG Set being offered By Supplier 100K
M1.14 | DG SetManufacturer/Assemblerfintegrator's § (minimurr) ;gg\m’:
Experience, Year
DG Set Guaranteed Prime Rated Power at 100 {minimum) 100kW
M-1.1.5 | Reference Site Conditions* & 0.8 Power 60 (minimurn) 60KW:
Factor, kW
M-11.6 | D/G set Guaranteed Fuel Rate at Required 0.30 (maximum}) 100kW
DIG Power Output & at Reference Site 0.32 (maximum) 6O0KW:
Conditions,
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 | Amangement & Number of Cylinders In- line and Multi-cylinder 233{‘«}?;
M-1.1.14 | Maximum Sound Pressure Level @ 1-meter | 85 for Modular D/G Sets | 100kW:
distance, dBA E0KW:
M-1.1.15 | Maximum Permissible NOX, mg/Nm? 2000 as NO; S
M-1.1.16 | Maximum Permissible SOx, mo/Nm 700 as SO; ol
M-1.117 | Maximum Permissible CO, mg/Nm3 500 as CO A00kay:
M-1.1.18 | Particutates, mg/Nm3 200 aoenL
M-1.1.19 | Factory Acceptance test Yes
NOTES:

1. *ikc 60034, IEC 60085, IEC60529, ISO 9001, ISO 3046 and 1SO 8528

2. Guaranteed Fuel Consumption which is more than the specified maximum value will be
ground for rejection of the equipment being offered.

3. Experience less than what Is required will be ground for rejection of the equipment being

offered.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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B8ID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X G0KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS

VisP21213255e

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED
EQUIPMENT DATA SUMMARY (Cont'd...)

ITEM DESCRIPTION NPC REQUIREMENT |  SUPPLIER'S
M-1.1.20 | “Diesel Generating Set {Engine + AC
Generator} Performance Curve” @ Reference To be
Site  Conditions issued by  the Submitted/Attachment
Manufacturer/Assembler/integrator {duly u A A9
slgned with full name} of the Diese! Generating as Annex A.
Set Model/Type being offered
M-1,2 | Diesel Engine
M-1.2.1 | Manufacturer By Supplier
M-1.2.2 | Manufacturer's Experience, years 10
M-1.2.3 | Place of Manufacture By Supplier
M-1.2.4 | Brand Name of Diesel Engine being offered By Supplier
M-1.2.5 | ModelType By Supplier Tt
M-1.2.6 | Engine Prime Brake Power Output at Reference . 100KW:
Site Conditions, kWm or BHP By Supplier BOKW.
M-1.2.7 | “Engine Performance Curve” @ Reference Site
Conditions issued by the Diesel Engine
Manufacturer or Diesel Generating Set _Tobe
Manufacturer/Assembler/integrator (duly | Submitted/Attachment
signed with full name) for the Diesel Engine as Annex A.3
Model/Type being offered
M-2.0 - FUEL CONSUMPTION OF THE DG SETS
A B** c p* E
DG Set Guaranteed Fue! No. of
DG Set Guaranteed Prime Rate at Required Prime operating 1-Year Cost of
Rated Power at Cost of Fuel Fuet Consumption,
Reference Site Conditions Rated Power & at hours per (AxBxCxD)
Reference Site Conditions year
{Minimurn kW) (liters/kilowatt-hour) (PhPir) (hrs) (PhP)
100 44 .87 3427
60 44.87 3427
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.

*%k

Write the Guaranteed Fuel Rate in three decimal places, f.e. 0.270 L/kKW-hr,

If Fuel Rate is indicated in more than three decimal places, only the first three
decimal numbers will be considered regardiess of any number written in the

fourth decimal number.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

[
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP} MODULAR DIESEL
CENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21213258e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIEICATION
BUT NOT LIMITED TO:

(Sections M-3.0 to M-5.0)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms
during the post-qualification which shall only serve as reference for the review and
approval of brochure/drawings during implementation stage. The Bidder shall use
additional sheets as necessary for any other additional information following the format
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder which shall at least be equal or superior to the requirements
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.2) are preliminary and subject to
changes to conform with the final design and model/brand of the proposed equipment
(per manufacturer's standard).

The Bidder shall indicate "N/A” to the respective items in the said lists (items M-4.1 to
M-5.2) if found not applicable to the brand/model of the proposed equipment.
However, NPC reserves the right to request the Supplier to provide the same or its
equivalent if it is determined as “deemed necessary or standard tool/inherent part or
optional item” during the evaluation, checking and review/approval of the final lists to
be submitted by the Supplier during the Contract Stage at no cost to NPC.

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-TDS(MW)-3
L.



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X B60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z1325Se
M-3.0 DIESEL ENGINE
NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
M-3.1 | DIESEL ENGINE
M-3.1.1 | Manufacturer By Supplier
M-3.1.2 | Manufacturer's Experience, Year 10
M-3.1.3 | Place of Manufacture By Supplier
M-3.1.4 | Model/Type By Supplier | 100KW;
Engine Prime Rated Brake Power at By Supplier 100K
M-3.1.5 | Reference Site Conditions, kWm or BOkW:
BHP
M-3.1.6 | Number of Cylinders By Supplier (15 gE&W;
M-3.1.7 | Bore and Stroke, mm By Supplier :3 gg‘?vw:
M-3.1.8 | Piston Displacement, L. By Supplier ;gmw:
M-3.1.0 | Piston Speed, m/s By Supplier 1gE§vW
e GOKW:
Engine Mean Effective Pressure, By Supplie 100kW
M-3.1.10 kgf’%mz YSUPPIRT | soaw:
M-3.1.11 | Compression Ratio By Supplier ;’;30““"
i KW:
i Overall Dimension of Complete Unit, By Supplier 100kW:
M-3.1.12 LxW xH, m 6OKW:
i Maximum Weight of Diesel Engine By Supplier 100KW:
M-3.1.13 Generator Set on Skid, kg EOkW:
: Heat Dissipation including By Supplier 100kW;
M-3.1.14 (Generating set), kJ/hr E0kWY:
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-4
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BID DOCUMENTS SUPPLY, DEL'VERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI — TECHNICAL SPECIFICATIONS VisP21213255e
M-4.0 SPARE PARTS
M-4.1 SPARE PARTS PER UNIT OF 100 kW DG SET DURING THE

WARRANTY PERIOD (Minimum Requirements as Specified in the

Technical Specifications and Manufacturer’s Standard and Recommended
Spare Parts) *

MINIMUM SUPPLIERS
ITE DESCRIPTIO AR .

M CRI N PART NO QUANTITY** DATA
M-4.1a | Air Filter Element 6 pcs/size
ma1p | Lube Oil Filter Element 30

pesisize
M-4.1¢ | Fuel Filter Element 15 pesisize
M-4.4d [ Water Filter Element 6
pcsisize
M4.1e | Fan Belt 3 pesisize
M-4.1f | Alternator Belt 3 pesisize
M4.1g | Coolant 4 gallons
Expected spares to be
M-4.1h | consumed during the 1 lot
performance test
Other spare parts
M-4.1i | recommended by 1 lot
Manufacturer
M-4,1i.1
M-4,1i.2
M-4,1i.3
M-4.1i.4
M-4.1i.5
M-4.18.6
M-4.11.7
M-4.1i.8
M-4.1i.9
M-4,1i.10
NOTES:

* The above list Is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer’s
standard). Refer also to NOTE #3 of page Vi- TDS(MW)-3.

i 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)-5
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY,

DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21Z21325%e

M-4.2 SPARE PARTS PER UNIT OF 60 kW DG SET DURING THE

WARRANTY PERIOD (Minimum Requirements as Specified in the

Technical Specifications and Manufacturer’s Standard and Recommended
Spare Parts) *

MINIMUM SUPPLIERS
1 NO.
M-42a2 | Air Filter Eiement 6 pcs/size
Ma2p | Lube Ol Filter Element 30
pcsisize
M-42c | Fuel Filter Element 15 pesisize
M-42d | Water Filter Element 6-
pcsisize
M-4.2e | Fan Belt 3 pes/size
M-4.2f | Alternator Belt 3 pesisize
M4.29 | Coolant 4 gallons
Expected spares to be
M-4.2n | consumed during the 1 lot
performance test
Other spare paris
M-42i | recommended by 1 lot
Manufacturer
M-4,2i.1
M-4.2i.2
M-4.2i.3
M-4.2.4
M-4,2i.5
M-4.2i.6
M-4.2i.7
M-4,2i.8
M-4.2i.9
M-4.2.10
NOTES:

The above list is preliminary which Is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer's
standard). Refer also to NOTE #3 of page VI-TDS(MW)-3.

** Quantities may be increased depending on manufacturer's required
replacement intervals.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

m-.
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY,

DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS ANO ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21213255e

M-4.3 SPARE PARTS PER TOTAL UNITS OF 100 kW DG SET TO
BE SUPPLIED AND DELIVERED AT COSTA RICA DPP*
MINIMUM SUPPLIERS
ITEM DESCRIPTION PART NO. QUANTITY** DATA
M-4.3a | Fuel! Injector Assernbly 2 pcs
M-4.3b [ Top Overhauling Kit 1 set
M-4.3c | Actuator 1 set
Jacket Water Pump
M-4.3d Repair Kit 1 set
M-4.3e | Lube Oil Pump Repair Kit 1 set
Fan Adaptor &
M-4.3f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.3g Gasket 12 pcs
M-4.3h | Thermostat 1 set
M-4.3i | Lube Oil Pump Switch 1 set
M-4.3j | Hot Water Temp. Switch 1 set
M-4.3k | Turbocharger Repair Kit 1 set
M-4.31 | Exhaust Manifold Bellow 1 set
M-4.3m [ Magnetic Pick-up 1pc
Other spare parts
M-4.3n | recommended by 1 Lot
L Manufacturer
M-4.3n.1
M-4.3n.2
M-4.3n.3
M-4.3n.4
M-4.3n.5
NOTES:
* The list is preliminary which is subject to changes to conform with the final design
and model/brand of the proposed equipment (per manufacturer's standard). NOTE
#3 of page VI-TDS(MW)-3,
** Quantities may be increased depending on manufacturer's required replacement
intervals,
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-7
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z13255e

M-4.4 SPARE PARTS PER TOTAL UNITS OF 60 kW DG SET TO BE
SUPPLIED AND DELIVERED AT LUNANG DPP*

MINIMUM SUPPLIERS
{ITEM DESCRIPTION PART NO. QUANTITY** DATA
M-4.4a | Fuel Injector Assembly 2 pes
M-4.4b | Top Overhauling Kit 1 set
M-4.4¢ | Actuator 1 set
Jacket Water Pump
M-4.4d Repair Kit 1 set
M-4.4e | Lube Oil Pump Repair Kit 1 set
Fan Adaptor &
M-4.4f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.4g Gasket 12 pcs
M-4.4h | Thermostat 1 set
M-4.4i | Lube Oil Pump Switch 1 set
M-4.4j | Hot Water Temp. Switch 1 set
M-4.4k | Turbocharger Repair Kit 1 set
M-4.4! | Exhaust Manifold Bellow 1 set
M-4.4m | Magnetic Pick-up 1pc
Other spare parts
M-4.4n | recommended by 1 Lot
Manufacturer
M-4.4n1
M-4.4n.2
M-<4.4n.3
M-4.4n.4
M-4.4n.5
NOTES:

* The listis preliminary which Is subfect to changes to conform with the final design

and model/brand of the proposed equipment (per manufacturer's standard). NOTE
#3 of page VI-TDS(MW)-3.

** Quantities ma y be Increased depending on manufacturer's required replacement
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m"‘ VI-TDS{MW)-8
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION V| ~ TECHNICAL SPECIFICATIONS VisP21Z13255¢e

M-5.0 STANDARD/SPECIAL TOOLS
M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 100 kW

DG SETS TO BE SUPPLIED AND DELIVERED AT COSTA
RICA DPP (Minimum Requirements as Specified in the Technical
Specifications and Manufacturer’s Standard/Recommended Tools)"'

ITEM

SUPPLIERS

DESCRIPTION QTy. DATA

M-5.1a

Portable computer (Minimum of Intel I7
Processor, 16GB RAM, 500GB HDD, 2Ghz,
12"-13.3" screen size & with the latest pre-
installed  windows  operating  system
compatible with manufacturer'sfor Supplier's
software) needed in programming the genset
control setting complete with licensed CD- 1 set
ROM drive dongles of genset control system
and electronic/digital governing  system
including other digital components that
require exclusive programs from the
Manufacturer andfor Supplier with free update
throughout the operating life of the genset

M-5.1b

Other tools recommended by the

Manufacturer 1lot

NOTES:

+ Minimum requirements but the Supplier shall provide/inciude in the list all the
necessary/standard tools required in the performance of normal malntenance
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
mantufacturer’s standard). Refer also to NOTE #3 of page VI-TDS{(MW)-3.

Name of Firm Name & Signature of Representative Designation

NATIONAL

POWER CORPORATICN m VI-TDS{MW)-0




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vi — TECHNICAL SPECIFICATIONS VisP21Z13258e

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 60 kw
DG SETS TO BE SUPPLIED AND DELIVERED AT LUNANG

DPP (Minimum Requirements as Specified in the Technical Specifications
and Manufacturer’s Standard/Recommended Tools)"'

SUPPLIERS

ITEM DESCRIPTION QTy. DATA

M-5.2a | Portable computer (Minimum of Intel 17
Processor, 16GB RAM, 500GB HDD, 2Ghz,
12"-13.3" screen size & with the latest pre-
installed  windows  operating  system
compatible with manufacturersfor Supplier's
software) needed in programming the genset
control setting complete with licensed CD- 1 set
ROM drive dongles of genset control system
and electronic/digital governing system
including other digital components that
require exclusive programs from the
Manufacturer and/or Supplier with free update
throughout the operating life of the genset

M-5.2b | Other tools recommended by the

Manufacturer 1lot

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the
necessary/standard tools required in the performance of normal maintenance
and overhaul. The above list iIs 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 VLTDS(MW)-3.

Name of Firm Name & Signature of Representative Designation

A VI-TDS{MW)-10

NATIONAL POWER CORPORATION m
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS

VisP21213255e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT

IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0 to M-13.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled-up forms
during the project implementation (during contract stage). The Bidder shall use additiona! sheets
as necessary for any other additiona! information following to the format shown herein or by
reproducing the same.

2. The data required are technica! features and characteristics
the bidder. Bidder's proposa! shall at least be equal or supe
NPC. The data provided shall be used as basis for evaluati
documents to be submitted for review and approval during th

3. All data and information shall be in English language.

of the Equipment to be provided by
rior to the requirements specified by
on of brochures, drawings and other
e project implementation.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO:

SECTION

DESCRIPTION

PAGE

M-6.0

ISO 8001 Certificate of the Manufacturer/Assembler/Integrator or
equivalent for each of the Diesel Generating Set.

M-7.0

Standard Certification of the proposed offered model Diesel Generating
Set from any of the following internationally recognized certifying
body/organization:

a) Canadian Standard Association (CSA)
b)  Underwriter's Laboratories (UL)

¢} 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 Mantfacturer/Assembler/Integrator that the
proposed Diesel Engine-Generator Set have no deration at Reference
Site Conditions,

NATIONAL POWER CORPORATION m

VI-TDS(MW)-11




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIQNING OF 2 X 100KW (FOR

COSTA RICA) AND

1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A

SECTION Vi — TECHNICAL SPECIFICATIONS

VisP21Z13255¢e

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO:

SECTION

DESCRIPTION

PAGE

M-9.0

Manufacturer/Assembler/Integrator's General Data, Catalogue
and Brochures of modelitype of equipment offered and
published as standard products for the Diesel Generating Set
which contain the following information:

a) Manufacturer/Assembler

b) ModelType

¢} Prime Rated Power

d} Voltage

e) Power Factor

f)  Freguency

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

M-12.0

Photos of Nameplates (DG Set, Engine and Alternator) -
Submit 5 months prior to Test & Commissioning

M-13.0

Serial Nos. of DG Set, Engine and Alternator — Submit 5 months
prior to Test & Commissioning

Name of Firm Name & Signature of Representative

Designation

NATIGNAL POWER CORPORATION m

VI-TDS(MW}-12




BID DOCUMENTS

SECTION Wi — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21213255e

M-10.0 DIESEL ENGINE AND AUXILIARIES

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 égg&,‘y:
50 % Rated Load, lilkW-hr By Supplier égg\ﬁ“
25 % Rated Load, IvkW-hr By Supplier | Aote:
M-10.1.2 | Number of Strokes 4
M-10.1.3 | Rotating Direction (Viewed from By Supplier
Fiywheel Side)
M-10.1.4 | Required Time from Starting Signal By Supplier 100KW:
to Rated Speed, min. GOKW:
M-10.1.5 | Maximum Time from “Cold By Supplier 100kW:
Condition” to Rated Speed w/ Load SOKW;
and w/o AC power available for
motor-driven auxiliaries, min.
M-10.1.6 | Heaviest part of D/G set for By Supplier 100kW:
maintenance, kg SOKW:
M-10.1.7 | Idling Speed Recommended, rpm By Supplier égESvW
M-10.1.8 | Duration of Idling {max.}, min. By Supplier
M-10.1.9 | Minimum Load @ Normal Speed, By Supplier
1 KW
M-10.1.10 | Maximum Load @ Normal Speed, By Supplier
kW
M-10.1.11 | Engine Heat Dissipation, kJ/hr By Supplier ESE\'IVW:
M-10.1.12 | Engine Mechanical Efficiency, Nm By Supplier ggg{r‘v"?'
M-10.1.13 | Numerical Values for Power By Supplier 100KW:
Adjustment Parameters (Exponents) a.
for high speed per Table 2 of I1SO m.
3046, a,m, n, s o
BOKW:
a:
m:
n:
5.
M-10.1.14 | Expected Useful Life of Unit @ 10
Continuous and Prime Rated
Power Load, Year
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-13
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B!ID DOCUMENTS

SUPPLY,  DELIVERY,

INSTALLATICON,

TEST &

COMMISSIONING QF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A

SECTION VI = TECHNICAL SPECIFICATIONS VisP21213255e
M-10.0 DIESEL ENGINE (Contd.....)
ITEM DESCRIPTION NPC SUPPLIER's DATA
REQUIREMENT
M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System Capacity, By Supplier 100KW:
liters 60kW
M-10.2.2 | Lube Oil Consumption of the By Supplier 100kW:
Engine, g/kW-hr GOKW:
M-10.2.3 | Lube Oil Pump Capacity, m¥hr By Supplier égE@W
M-10.2.4 Lube Qil Filter Mesh, microns By Supplier
M-10.2.5 Lube Qil Filter Type & Capacity Spin-On Full Flow | 100kW:
60kW
M-10.2.6 Lube Qi Priming Pump Capacity, if By Supplier
applicable
M-10.3 STARTING SYSTEM
M-10.3.1 Battery Capacity, AH By Supplier 100KW:
60KW
M-10.3.2 | Starting Voltage, V 24 100kW
60KW
M-10.3.3 | Starting Motor Rating, HP By Supplier 100kW;
60kW
M-10.3.4 Full Load Cranking Current, A By Supplier
M-10.3.5 | Battery Charging Type By Supplier
M-10.3.6 Battery Charger Charging rate By Supplier
M-10.3.7 | Time of Cranking, sec 30
M-10.4 EXHAUST SYSTEM
M-10.4.1 Exhaust Gas Flow, m3hr By Supplier 100KW:
GOKW
M-10.4.2 | Exhaust Gas Temperature, °C By Supplier [ 100kW
BOkW
M-10.4.3 [ Maximum Allowable Back By Supplier 100KW:
Pressure, mmH,0 60kW
M-10.4.4 | Exhaust Pipe (nom. Diameter x By Supplier 100KWY:
length x weight), mm x mm x kg E0kW
M-10.4.5 | Silencer (nom. Diameter x length x By Supplier 100kwW
weight), mm x mm x kg 60KW
M-10.4.6 Exhaust Pipe Material, ASTM A 106 or as
required
M-10.4.7 | Silencer Material, ASTM A 106 or as
required
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-14
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - TECHNICAL SPECIFICATIONS VisP21213258e

M-10.0 DIESEL ENGINE (Cont'd...)

NPC ,
ITEM DESCRIPTION REQUIREMENT SUPPLIER’s DATA

M-10.5 INTAKE AIR SYSTEM
M-10.5.1 Air Intake Valve (Free Air), m3hr 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 ___;EE&W
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, By Supplier 100kW:

Liters B0k
M-10.6.2 Cooling Water Pump Capacity, By Supplier 100KW:

m3/hr 80kW
M-10.6.3 Jacket Water Pump Capacity, By Supplier 100KW;

m¥hr 60KW
M-10.6.4 Radiator Fan Air Flow Designed for By Supplier 100KkWY:

Continuous Operation @ specified £0kW

ambient Conditions, m3hr
M-10.6.5 Core Material Aluminum
M-10.6.6 | Radiated Heat to Ambient, kW/hr By Supplier %g_g%
M-10.6.7 Expansion Tank Capacity and By Supplier

Elevation, if applicable, liters and

m.
M-10.6.8 Radiator Dimensions (I x w x h}, m By Supplier égg@wl
M-10.6.9 Recommended cooling water

properties such as ph, hardness,

TDS, efc., ASTM

PH Value, ppm By Supplier

Total Hardness By Supplier

TDS, ppm By Supplier

Chloride By Supplier

Sulfate, ppm By Supplier

Silica, mg/i By Supplier

Iron, ppm By Supplier

Conductivity, uS/em By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-15



SUPPLY, DELIVERY, INSTALLATION, TEST &
BID POCUMENTS COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X BOKW (FOR LUNANG DPP} MODULAR DMESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A
SECTION VI - TECHNICAL SPECIFICATIONS VisP21Z21325%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, m3/hr By Supplier ;gg&wi
M-10.7.2 Discharge Head of Feed Pump, m By Supplier éggbvwz
M-10.7.3 | Fuel Filter Type and Mesh, Spin-OnFul |
microns 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 S
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 100KW:
distance, dBA Sokw
M-10.8.3 Dimensions (L x W x H), m By Supplier égm’}’:
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-10.8.8 | Total Weight (Genset, Auxiliaries & By Supplier 100KW:
Enclosure), kg 60kW
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m‘[ VI-TDS{MW)-16




BID DOCUMENTS

SECTION Wi — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21Z13255¢

M-10.0 DIESEL ENGINE (Cont'd...)

NPC '
ITEM DESCRIPTION REQUIREMENT SUPPLIER’s DATA
M-109 | ENGINE METERING AND
INDICATION
M-10.8.1 | RPM Meter (RPM) * Included
M-10.9.2 | Hours Run Counter (hours) * Included
M-10.9.3 OQil Pressure (kg‘fcmz) * Included
M-10.9.4 | il Temperature (°C) * Included
M-10.9.5 | 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-10.9.9 | Remote Control Position Indication Included
M-10.10 | ENGINE PROTECTION AND ALARM
M-10.10.1 | Engine Overspeed Included
M-10.10.2 | Lube OQil Pressure Low Included
M-10.10.3 [ Lube Qil Temperature High Included
M-10.10.4 | Cooling Water Temp. High Included
M-10.10.5 | Cooling Water Temp. Low Optional
M-10.10.6 | Fuel Day Tank Level High Included
M-10.10.7 | Fuel Day Tank Level Low Included
M-10.10.8 | Battery Voltage High Included
M-10.10.9 | Battery Voltage Low Included
M-10.10.10 | Failure to Crank Included
M-10.10.11 | Overcrank Included
M-10.10.12 | Annunciator Window with Common Included
Audio alarm
M-10.11
HUMAN MACHINE INTERFACE
CONTROL
M'1 01 1 .1 Manua' Starustop * InCIUded
M-10.11.2 | Auto/Remote Start Included
M-10.11.3 | Test Run Auto Included
M'10.114 Emergency Stop * lnCIUded
M-10.11.5 | Alpha/Numeric Screen Included
M-10.11.6 | Discrete Status Indicators Included
M-10.11.7 | Fault Reset Included

NOTE: * These monitoring/control points shalf also be

panel with viewing window

provided at DG Set Enclosure-mounted

Narne of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS(MW}-17




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA} AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION V1 — TECHNICAL SPECIFICATIONS VisP21Z13255¢

SECTION VI

(PART Il - TECHNICAL
DATA SHEETS)

EW - ELECTRICAL
WORKS

NATIONAL POWER CORPORATION VI{TDS.EW) - |

MY



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X B0KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A
SECTION VI - TECHN!CAL SPECIFICATIONS VisP21213255¢
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
(Reference for the Approval of Manufacturer's Brochures/ VI-TDS(EW)-3
Drawings) :
E-3.0 Generator Control and Protection Pane! VI-TDS(EW)-4
E-4.0 Power, Control and Instrumentation Cables VI-TDS(EW)-4
E-5.0 Bus Conductor VI-TDS{EW}-4
E-6.0 Grounding System VI-TDS(EW)-5
Fuse Disconnect Switch with Lightning Arrester
E-7.0 Combination VI-TDS{EW)-5
E-8.0 Spare Parts VI-TDS{EW)-6

NATIONAL POWER CQRPORATION ..

mB VITDS(EWH



BID DOCUMENTS - : SUPPLY, DELIVERY, INSTALLATION, TEST - &
. ' ' COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A,
SECTION VI — TECHNICAL SPECIFICATIONS VisP21213255e

PART I
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 subrmtted wnth the_
Bid Proposal.
2. Deviation from the requirements indicated in the Technical Data Sheets shali be

ground for disqualification.

3. Full technical data of the equipment are indicated in the Technical Specifications
(EW-12.3) which will be submitted during the implementation stage for review and
approval.

Name of Firm Name & Signature of Representative Designation
NATIONAL FOWER CORPGRATION ' . VI-TDS(EW)-1

W



-BID POCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z13255¢
E-1.0 AC GENERATOR
(TEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
£-1.3 Generator Model By Supplier
Rotating Field Synchronous
E-1.4 Type AC Generator, PMG Type
with AVR
©15 | Mos houe oty | 100860
1 E16 Duty Continuous
E-1.7 Rated Voltage, V 480
E-1.8 No. of Phase 3
"E<1:.8" . | Frequency, Hz 60 '
£-1.10 | Winding Pitch 2/3
L E-1.11 Rated Speed . 1800
’ ' Class H shall be used for
- E-1.12 Insulation Class both the armature and field
v windings
E-1.13" | Temperature Rise Class F at rated load
E-2.0 GENERATOR TRANSFORMER
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E24 kM\}l;imum Rated Capacity, 150 & 75
E-25 No. of Phase 3
E-2.6 Rated Voltage
. ' a. Primary, kV 0.48
b. Secondary, kV 13.8
: Transformer Guaranteed
E-27 Losses at Rated kVA, Voltage,
o Frequency and Temperature
a. No-Load Losses, Watlls By Supplier
b. Load Losses, Watls By Supplier
c. Total Losses (a+b), Watts By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATICN VI-TDS(EW)-2

M




.- BID DOCUMENTS _ - SUPPLY, DELIVERY, INSTALLATION, = TEST: &
" - COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND

1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL

* GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI - TECHNICAL SPECIFICATIONS VisP2121325Se
PART II
TECHNICAL DATA SHEETS

EW — Electrical Works
SECTION E-3.0 - E-8.0

Documents to be Submitted during the Post Qualification
as Reference for the Approval of Manufacturer's Brochures/Drawings

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 technica! data of the equipment are indicated in the Technical Specifications
{EW-12.3) which will be submitted during the implementation stage for review and
approval.

4, Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION w VI-TDS{EW)-3



BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60Kw (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI — TECHNICAL SPECIFICATIONS VisP21213255¢
E-3.0 GENERATOR CONTROL & PROTECTION PANEL
TEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-3.1 Manufacturer By Supplier
- Molded Case Circuit
E-3.2 Generator Circuit Breaker Breaker
a. Manufacturer By Supplier
b. Mode! . By Supplier
c. _ Continuous Current Rating < 800 A
E-4.0 POWER, CONTROL & INSTRUMENTATION CABLE
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
15kV Power Cable
E-4.1 Manufacturer By Supplier
Continuous current carrying
E-4.2 capacity of conductor at 80°C Manufacturer's Data
QOperating Temperature
E-4.3 g?:;iuclor Cross-Section, Refer to Single Line Diagram
E-4.4 Conductor Material Annealed Copper
E-4.5 insulation Materia) Cross-lmlz;dngl)yethylene
600V Power, Instrumentation and Contro! Cable
E-4.6 Manufacturer By Supplier
E47 Type
a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord
Continuous current carrying
E-4.8 capacity of conductor at 75°C
' Operating Temperature
a. THHN/THWN-2 Refer to Single Line Diagram
' b. Royal Cord By Supplier
E-4.9 Conductor Material Annealed Copper
E-5.0 BUS CONDUCTOR
ITEM DESCRIPTION NPC SUPPLIER’S DATA
- REQUIREMENTS
E-5.1 Manufacturer By Supplier
: ] . Aluminum Conductor Steel
~E-62 )Type designation Reinforced (ACSR)
‘E-5.3 - | Conductor size Refer to Single Line Diagram
E-5.4- | Ampacity, A By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS[EWH
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOQCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z13258e
E-6.0 GROUNDING SYSTEM
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-6.1 Grounding connection Exothermic
E-6.2 Bonding Conductor
a.  Manufacturer By Supplier
b. Size, mm? 100, 50
tin-annealed copper
c. Material stranded conductor with 1.2
kV PVC Insulation
E-6.3 Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm >19 mm
c. _Length/section, m >3m
E.-7.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COM'B'INA'I.'ION
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
E-7.1 Manufacturer By Supplier
E-7.2 Rated voltage, kV 15
E-7.3 Frequency, Hz 60
E-7.4 BIL, kV 110
E-7.5 Ampere Frame 100
E-7.6 Interrupting Capacity, kA 10
E-7.7 Fuse Link
Universal buttonhead
a. Type design
b. Current Rating, A Refer to Single Line Diagram
E-7.8 Lightning Arrester
Metal Oxide Varistor
a. Type (MOV), gapless
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS{EW)-5
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISS!IONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI — TECHNICAL SPECIFICATIONS VisP21Z213255¢
E-8.0 SPARE PARTS
ITEM DESCRIPTION 2 NPC SUPPLIER'S DATA
REQUIREMENTS ! .
Generator Circuit Breaker for
Generator Control &
E8.1 Protection Panel for 100 kW One Set
D/G Set {for Costa Rica DPP)
Generator Circuit Breaker for
Generator Control &
E.8.2 Protection Panel for 60 kW One Set
D/G Set (for Lunang DPP)
. GCPP Module/Controller with
E.8.3 installed software for 100 kW One Set
D/G Set (for Costa Rica DPP)
GCPP Module/Controller with
EB.4 installed software for 60 kW One Set
D/G Set (for Lunang DPP)
Automatic Voltage Regulator
E8.5 (AVR) for 100 kW D/G Set One Set
{for Costa Rica DPP)
Automatic Voltage Regulator -
E.B.6 (AVR) for 60 kW D/G Set (for One Set
Lunang DPP)
Rotating/Revolving Diodes for
E87 100 kW DIG Set {for Costa Cne Set
Rica DPP)
Rotating/Revolving Diodes for
E8.8 60 kW D/G Set {for Lunang One Set
DPP}
E89
E.8.10
Note:
1. Minimum requirements but the Supplier may increase the specified quantity if found not

sufficient. Additional spares consumed andfor required for any repairsireplacement 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).

Nare of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(EW)-6
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl - SCHEDULE OF REQUIREMENTS VisP21213255e

SECTION VII

SCHEDULE OF
REQUIREMENTS
(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION m DF VII-BPS - i
t
L



BID DOCUMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

(BID PRICE SCHEDULE)

BPS.1 - SUMMARY

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60 KW {FCR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASS0CIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21Z21238Se

SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL GENSETS AND ASSOCIATED
ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A

ITEM/
SUB-LOT

PARTICULARS

TOTAL AMOUNT IN FIGURES

TOTAL PESOQ
EQUIVALENT

Forelgn Currency

Phil, Peso Phll. Peso

Generating Set(s)
Power Transformers '

ol |m

Other Electrical Works

Other Mechanical Works

2 X 100 kW Costa Rica DPP

|19, 0lm|p

Spare Parts
|Miscellaneous Work

Civil and Architectural Works

1 X 60 kW Lunang DPP

1 X 60 kW Lunang DPP

TOTAL AMOUNT

NOTES:

Name of Bidder

Final delivery site of all equipment/materials shali be ot tha respective pfani sites stated above

Name and Signature of Authorized Representative

Designation

VI-BPS({SUM)-



B0 DOCUMENTS

SUPPLY, DELNERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUMANG DPP} MODULAR DIESE]
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VILSCHEQULE OF REQUIREMENTS #REF!
SECTION VI1 - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED | UNIT PRIGE FOR GOODS AND RELATED SERVICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
Unit Price of Import Duties & | Vale Added Tax . Vafue Added Tax Local Currency
e Description of Work or Materiats QTe-UNTL | Goodsor | omerLevies | and other Taxes | oe TSP oo | andcther Taxes [tocal Transpontio] Portion (P,
" 01 Senices | imposedbyPml. | tmposed by P Defvery Site sonrny | mposedbyPr, | Oefvery Ste el Peso)
D | Ferelgn Currency Govt. Govt, e Phil. P Govt. HPHL. Peso) {F+G+H} x CYor
E (" {PPI, Peso) {Ph. Peso) (Pl Pesa) [ (Phil. Peso) (Phi. Peso) {4k} xC)
(&) (8) ) (D) (E) {F) G) {H) { W (%) ) M
A |GENERATING SET(S)__ N e . o ] _ _ I _
A1 (100 kKW Prime Rated Power Output Modiutar Digsel Generating set, 2 sety
1800 RPM, In-lne multi-cylinder, 480 v, Iphase, 60 hertz, squipped)
with turhocharger, air to air charge air cooler, electronic QUVEeMmor,
direct fuel infection, sound attenuated and weatherproof enclosure and
tomplete with assaciated auxilary equipment for lubrcaling system,
engina cooling system, intake air and exhaust gas system, fuel oil
supply system, starfing system, controls and protection devices,
nstruction manuals including instaftation works & afignment and other
accessones as described in the lechnical specifications.
SUB-TOTAL A {Amount In Words)
__B. |POWERTRANSFORMER{S} . o . A R . - I R o
B 150 kvA. 480VA3EKY, 3-Phase, 60Hz Generstor-Transformer) 2 sefs
complete with tha required Accessories and Profection Devices,
Grounding Materiats and other appurtenances in acoordance with the
Technical Specifications, Technicat Data Sheets and as shown on the
i Dradrices inchuding irstallation works.
SUB-TOTAL B {Amount in Words}
_C. |OTHERMECHANICALWORXS | - - v\ oL _ _
C.A |Fuet ol fwicating of, Nbricants, coclant, chemicals and other] 1 lot -
consumables required during the initial fMing, startup, pre-test and pre.
wnmhsionhglﬂcﬂﬂngfueloﬂtobeuseddwingare-testof
performance test as described in Clavse GW-9.0 of the techmica
specifications.
Notes: Finat delvery ste of all equipment/materials shak be at the plant stte stated above Coda Country of Ongin
if there fs a discrepancy on the numbsrsiunitsfsetsfquantities between or among the technical provision and Schedule of Requirements {SOR), SOR shal prevalt us United States
+ Bidders shall enter a code representing the Country of Origin of afl imported equipment, materials and accessores
+ Cosi of equipment, freight, insurance, ete. up to Ph. port of entry. Refer fo Section !, ITH.
+iv Unit Price for Local Transperiation, insurance and other local costs incidental to defivery of the goods from the Phil porl of entry or Locat Manufacturing Plant 1o final dellvery sita
Nama of Bidder Name and Signature of Authorized Represemative Deskmation
VIBPS.Ca1

NATIONAL POWER CORPORATION
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SUPPLY, DELNERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100K (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

BID DOCUMENTS

SECTION VISCHEDULE OF REQUIREMENTS #REF

SECTION VIl - SCHEDULE OF REQUIREMENTS
BP3.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT

UNIT PRICE FOR GQQDS AND RELATED SERVICES TO BE SUFPLIED
* FROM ARROAD

UNIT PRICE FOR GOODS AND RELATED SERVIGES

TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

ftem
No.

Description of Work or Materials

QTY.- UNIT

Unit Price of
Gonds or
Sendcas

Import Duties &
other Levies

impased by Phil,

Valua Addad Tax
and other Taxes

Impased by Phit.

Loea! Transport
from Fortlo
Delivery Sita

LInit Price of
Goods or
Serv

Value Added Tax

and other Taxes

Imposed by Phil,
Gowt.

Local Transport 1o
Delivery Site

Forex Currency
{[ExC)

Local Cumrency
Portion {Fhil.
Peso)
({F+G+H) x C) ot

Forelgn Currency **ohil, Peso)

O
{8) ) {F}

Fuet Ol Supply Storaga and Transter System . B

1000L elevated fuel day fank for genersting set, complets with] 2 | o

accessories, associsted  structural supports, isofafion  valves,

instruments and other accessorfes including instaftation works as

described in the technical specifications and as shown on the bid

drawings including instafation works,

Pipe, fittngs, supports, wvaes and cother accessodes for

imterconnection of the supplied equipment and with the existing fuel

supply and waler supply fines including required excavation and

batkfiing works as described i tha technical specifications and

shown on the bid drawings:

a|Fuel supplyfing to the separatefelevated fuel day tanks

interconnection works with the fuel supply Ine, fromio fuel oil storage

tank and w/from day tanks and interconnection piping fofrom the

generating sets including strainers, etc

b. | Inferconnaction of water supply ta radiators from the domestic wate|
SOLUTTE;

.| Smoke stack/pipe, insttation and associated structural steed supports

{as apphcable); and

d.|Waste off disd'rarg_e_ to existing i)i-\rater senarator. - B ) -
Domestic/ Coofing Water System — — _ i ’ N - ’ i N )

Gate Vale, 20 mm @, cast tronze, screwed ends, rising stem, 1 sets ’ ’ o - -

Class 150 _ o

Gate Valve, 15 mm O, cast bronze, screwed ends, rising stem, 2 sels

Clags 150 o B i o

Water Fipa, 25 mm Q.0 {20 mm N.D.), uPVC pips, sch 80 or Class| 12 km ' ’ N ’ T - ' o

150, and its associated fittings, pipe supports and other accessories,

Cowt.
(Phll, Pese)

Govt,

{Phil, Peso) “ohl. Peso) | (PHil Peso)

(iivJ+K} x C)
(M

{Phil. Peso)

(G} {H) i S]] (K} L}

(A)
c.2
c.21

Water Pipe, 20 mm Q.0 (15 mm N.O.), uPVC pipe, sch 80 or Class| 6
150, and its associated fittings, pipe supports and other pocessories,

SUB-TOTALC

Notes: Finat delivery site of all equipment/materials shail be ai the pant sta stated above
if there I3 a discrepancy on the numbersAunits/sets/quantities between or among the technical provision and Schedule of Requirements (SOR), SOR shall preval
* Bidders shaf enter a code representing the Country of Origin of all imported equipment, materals and accessories
+t Cost of squipment, freight, insurance, ete. up to Phil. pod of eniry. Refer to Section Il, ITB.
v+ Lnit Price for Local Transportation, insurance and other local costs incidantal to delivery of the goods from tha Phil port of entry of Local Manufacturing Ptani to final delivery site

{Amount In Words}

Courtry of Ongin
United States

Code
us

Name and Signature of Authorized Representative Cresignation

Em

Name of Bidder

HATIONAL POAWER CORPORATION VRBP3-Car-2



S o5 & O e ah e L a B o
SUPPLY, IjELN'ERY. INSTALLATION, TEST &

BID DOCUMENTS
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X B0KW (FOR LUNANG DPP) MCDULAR DRESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI=SCHEDULE OF REQUIREMENTS #REF)

SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT

UNIT PRICE FOR GOOCOS AND RELATED SERVICES 10 BE SUPPLIED UNIT PRICE FOR GOODS AND RELATED SERVIGES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

UntPriceof 1| import Duties & | value Added Tax Value Added Tax Local
o Description of Work or Materfaty ary.unr] © Goods or o:erﬂ Levies | and other Tazes L?:“T;a;s sﬂ UnitPriceof | i other Taxes |Local Transport 1o Forex G M‘m&m
) O Sevices | imoosed by Phi. | bmposed by Ph. Delivery St Goodsor | | rssedbyPht. | DefverySne | Forex Cumency Pesc)

D | Foreign Cumency |~ oyt Gowt. — oy s, Govt. ernpeso) [ FXO | reaixcyor
E o Pt Peso) | (PMI. Peso) (PrA. Peso) | (PhR. Peso) (P, Peso) ({++K} 2 C)

(A} (B) (C} (0} (E) {F) (G) H) 0 ) ) L) M)

. |OTHER ELECTRICAL WORKS ~ _ . ] ] .
1 |Generator Control and Protection Fanet complete with the requred| 3 sens i i ' B ) T

creult bresker, grounding materials and other appurtenances as PRICE OF THIS ITEMEHALL BE INCLUDED IN ITEMS A. 1 ABOVE
describad in the Technicad Specifications, Technical Data Sheet ang
33 shown on the Bid Orawings inchrding mstaliation works In the
existing confred room,

B2 |15kV Fuse Disconnect Switch with Lightning Arrester Combination| 1 io i ' -
complete with the recuired fuse link, brackets and accessofes as
descrived in the Technical specifications and Techrical Data Sheeks
as shown on the Bid Drawings including metaiation works.

D3 [Power, Control & stnmentation Cables complefa with the required] 1 ot ' ) ) ) ’ T

accessores for cabfing works to interface the suppfled equipmen to|
the existing system as described in the Technical Specifications,
Technical Qata Sheet and as shown on the Bid Drawings inchuding
_ Jinstaation works. _ _ I IR N A

D4 |Cable Tray and Conduit System completa with the required fittings and 1 1ot
other accessorles for cabling works as described in the Technical
Specifications and Technical Data Sheets as shown on the Bid
Drawings inchuding instaltation works.

D.5 |Take-Off Structure complete with the required steef pols, cross arms, 1 st i ’ ’ -
braces, bus conducior, fine materlatshardware, termination kKt and
other accesssories as described in Technical Specifications, Technical
Data Sheet and a3 shown on the Bid Drawings including instaliation
works.
D6 |Lightng System for tha New Harzardous Wasta Storage Facility as 1 ot
described in Technical Specifications and as shown on the Bid|
Drawings inciuding instalation works.

D.7 |Rearvangement of Extsting Take-off Stuchwa in the Switchyard as 1 ot
deseribed i Technical Specifications and as shown on the Bid
Drawings including drsmantfing and re-instafation works,

SUB-TOTALD {Amount In Words)

MNotes: Final detrvery sita of afl equspment/matenats shall be at he plam srte stated above
if there ks a discrepancy on the rumbershnitsiets/quantities between or among tha technical provision and Schedute of Requirements {SOR), SOR shall prevait us United States
+ Bidders shall enter a code refresenting the Country of Origin of afl imported equipment, materiats and accessores
+ Costof equipment, freight, insurance, etc. up to Phit. port of entry. Refer to Section It, T8,
++ Uit Price: for Local Transportation, insutance and other local costs incidental ta deltvery of the goods from the PR port of entry or Lo Manufacturing Plant to final delivery sita

Name of Bidder Namg and Signature of Authorized Representalive Designation

NATIONAL POWER CORPORATION m) VILEPS Car3



BID COCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 50KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VII-SCHEDULE OF REQUIREMENTS ¥REF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GCODS AND RELATED SERVICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
UnftPrice of | import Duties & [ value Added Tax | Valus Added Tax Local Cumency
':::' Description of Work or Materlats arv.unt| € Gonds or other Levies =nd other Tares Lor::m‘l‘:;r: ;olﬂﬂ Ugl;:dﬁcz:)f and other Taxes | Local Transppn 1o Forex Curren Portion (Phil,
) O Secices | ymoosed by Phil. | imposed by Phi Delivery Site Sonso Imposed by Phil. |  Defivery Site (ExC) i Peso)
0 | Forelon Currency Govt. Govt. o (Pheil “Pce’ N Govt. 4 0hil. Peso) (F+G+H}x C)or
E [ {PhIL. Peso) {PhR. Peso) (PR, Pese) - Feso {Ph. Peso} {{1+J+K} x ©)
(A )] () o (E) {F) (G) H) {1y 0 (] L {M)
T ————— &
_E, _ |CIVIL WORKS AND ARCHITECTURAL WORKS__ N R o _ 1. s - - ) ) e —
EA_ IChvil Worka . _ e T N ey N A - |1
Site Development: Excavation, grading and levefing of tha proposed] 1 Lot
€11 [localion of gensets tv F.GL. of the powerhouse: demolition and
__ |feconstruction of retaining wa R N R o . 1. ) - i o
; 2 |Replacement of entrance and pedestian gate (inchoding construction| 1 ot
T |ofosteposts) _. R N S i I N . N . S
Construction materials inctuding anchordmachme bolts for gensets ang| ¢ Lot
associated equipment for the provision of the following:
1) New concrets foundation far the 2 x 100 kW gensats;
E.13 2) New concrels toundation for one (1) Gen. Transformer;
3} New concreta foundation and structural steel [A36) supparts and,
accessories for the 2x 10001 Storage Daytank including shop painting;
_ [4)New concreta foundation for the e refacated water tank, ) _ o _ R ] o _ _ B
14 |Switchyard Appurtenances ) . _ - - a0 - . - _ _ . — .
a) Demolition and reconstruction of seclusion fence for expansion of| 1 Lot
switchyard; . _ 1. - I I N N P .- .
B Gravel surfacing; . _ 1075 cum] | _ i . 1. _ _ R R N ]
€] Construclion of CHB firewall; _ 1.1 _ Lot = - | S N N T - o
d) Retocation of 25 & 301t steet poles; [ S R T - - _ - ) -} " _ o
. |8} Suoply and erection of 25/ steel polg; .t Lt ] _ R . R i R
E.1.5_|Cabla Trench ___ -2 _tm g .. 1 1 . e .
E.16 [Drainage Apourenances, . I ; e _ o R
a} DranPit; _ 4t 3_ees]. | _ _ N L _ . _
__ |6} Cpencanal;_ ) 17 Im, N e s ; ; _
Construction  of  Hazardous  Waste Storage  including] 1 Lot
E.L7 |excavationbackfif, concrete (20.7MPa), RSB G275, mstaflation of
_ |structural steel A38 1 - I . L
__E2 [Architecturs] Works o - I N . I e T .
E.2.1 |Conttruction of Hazardous Waste Storage including floor finishes,] Lo
roofing and building blankets and fenestration,
SUB-TOTAL E {Amount In Words)
Notes: Final detwery site of all equipment/materials shall be at the plant sita s1ated above Code Country of Ongin
if there is a discrepancy on the numbers/iunitsfset feuantities b 10r among the technicat provision and Schedule of Requirements {S0R), SOR shall preval us United States
*+ Bidders shal enler a coda representing the Country of Origin of all imporied equipment, materials and accessories
#* Cost of equipment, freight, insurance, ete. up io Phil. port of entry. Refer io Section I, TR,
*++ Unit Prica for Local Transportation, insurance and other local costs mctdental to delivery of the goods from tha Phil port of entry or Loeal Manufacturing Plant to fina? delvery sfe
Nama of Bidder Name and Signature of Atthorized Represemative Designation
NATIONAL POWER CORPORATION m VILEPS- Card



BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X 60KW (FOR LUNANG DPFF) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI-SCHEDULE OF REQUIREMENTS #REF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS5.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RE-LA'I‘ED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
* FRCM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
UnfiPriceol | import Duties & | value Added Tax Value Added Tax Local Currency
I Transpon
r::;" Description of Work or Materials OTY.- UNIT ¢ Goods or other Levies and other Tares Lo;:mT:;m 1o Ugt Pﬂczrof and other Taxes | Local Transpor o Forex C Portion {Phil.
. 4] Services Imposed by Pha. | tmposed by PhA. Delrvery Sha SCIOd.S Imposed try Phil. Deltvery Sita £ uc) 4 Peso)
D | Foreign Cumency § " Gow, Gowt, o i Gowt. pni pesoy | E (F+G+H} x Chor
E (o (PHi. Peso) (P, Pesa) (Phi. Peso) |  (PhR. Peso) (PhA. Peso) (1o} x €}
(A} {B8) c) (D) (E) (F (G} {H) N n (K) L} (M)
_F. |SPARE PARTS AND SPECIAL/STANDARD TOOLS = _ _ _ j _ e
FA_[MECHANIGAL - _ _ _ .
FA1.1 |Spare Parts per Unit of 100 %W Diesel Genset During the
Warranty Perlod (M4.1: Part 1l - Technical Data Sheets,
Mechanlcal Works of the Technical Specifications)
a. ﬁ_i’iﬂHElemenl{l’-ipcsfs-“ ire} - ’ - _2“];!- ) - 1 T T . B
" b.|tube Cil Fiter Element (30 pesisize) - R m 1 - - D R ) — T
¢ |Fuel Fifter Element (15 pesfsize) _2 _Ic'! EEE . D D - - - B
T d |Water Fiter Etement (B pes/size) B 2 : m‘ ) — - _
a.[Fan Bel (3 pew/size} 2 et
{.|Atemnator Belt {3 pesfsire) 2 ot
g |Cootant (¢ Gaflon) . _zoe | | _ _ _ N R _ R
h.[Expected spares o be consumed during ife performance test 2w | [ _ __ e . _ .
i.|Cther spara parts recommended by Mamufachmer 2 It
F.1.2 |Spare Parts per Total Units of 100 kW Generating Sets Supplisd
and Dethrered {M-4.3: Part N - Technlcal Data Sheets, Mechanical
Works of the Technical Specifications)
 |Fiel iecior Assembly_ Tz || B : I S I S
_b{Top Ovemaufing Kit NS _ T _ o
e [Actuator ] 1oser | ) - _ _
@ |Jacket Water Pump Repar Ki N Y N . _ S
g jLube O Pump Repair Kit 1 set
Notes: Final detivery ste of an equipment/materials shall be at the plant site stated above Ceode Country of Onen
if there is a discrepancy on the numbershmitsisetelquantties behween or among tha technical provision and Schedula of Requirements (SOR}, SOR shak prevail us Unrad States
* Bidders shal enter a code representing the Country of Origin of afl imported equipmeant, materats and accessories
= Cost of equipment, freight, insurance, efe. up to Phil. port of entry. Refer to Section 11, ITA,
#++ Linit Price for Locat Transportation, insurance and other local costs incidentat to defivery of tha goods from the PH port of entry or Local Mamufachuring Plant to final defivery site
Name of Bidder Mame and Signature of Authorized Representattvn Diesignation
VIBPS L5

NATIONAL POWER CORPORATION

B



B DOCUMENTS

5UPPLY,

DELWVERY,

INSTALLATION,

TEST

COMMISSIONING OF 2 X 1{0KW {FOR COSTA RICA)
AND 1 X B0KW (FOR LUMANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VIRSCHEDULE OF REQUIREMENTS KREF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
2 x 100 kW COSTA RICA DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE STJ-PPI.JED UNIT PRICE FOR GQODS AND RELATED SERVICES TOTAL PRICE
* FROM ARRIOAD T BE SUPPLIED FROM WITH'N THE PHILIPPINES
UnitPrice of | tmport Duties & | vake Added Tax I _ Vahia Added Tax Local Currency
e Description of Work or Materfats arv.umt| | Goodser otherLevies | andotrerTaxes | or boner | UTEPERol | o cimer Taxes | Locat Transportto Forex G Portion (PhY,
' . O, Seviees | imooseaby P, | imposedby PR, | parvery Sito ooy | roposedbypra. | DemverySte | Forex P Peso)
D | Foreign Cumency Govt Gowt, - i Govt, “**Bhi. Pesa) Ex {F+GoH} x C)or
E o (Phil. Peso) |  (PhA. Peso) (Phil. Peso) | (Phil. Peso) (Phit_Peso) ({1+J+K} x C)
(A) (B} (C} (D} (E} (F} (G) {H) 0} &) {K) {L) (M)
___ 1|Fan Adaptor & Accessories including Bearings 2 sen| | . o B o L
__g.[Rocker Gear Cover Gasket ). 12 pes )| _ e _ | _
__ h{Themostat 1 set ] - i S o _ . _ -
_. i|lubOil Pump Switch 1 st ] | R B B o o
__ I|HolWater Temp. Switch N oset | ) _ _ 1 o ) - N
k |Turbochiarger Repait kit L e _ .
L|Exhaust Manifold Betiaw ) ot set | T - _ S
m.|Magnetic Pickup _Vopes] . . . o _ N
.| Other spare parts recommended by Manufacturer 1 ot B
FA3 Manufnc!gfg_rfs _Spe;f_aUStandard Tools B B _ . ~ 1.
F.1,3.1 {Standard/$pecial Toofs per Total Units of 100 kW Genset B
Supplied and Deflversd (M-5.1: Part fl - Technical Data Sheets,
Mechanical Works of the Technical Specifications)
a|Portable computer {Minimum of ttel [7 Processor, 16G5 RAM.| o - B - - - T
500GB HDD, 2Ghz, 1271337 screen size & with the latest pre-
mstafed windows operating system compatible with manufacturer'sfor
Suppfiers software) needed in programming the genset contral setting
{complete with Becensed CD-ROM drive dongles of genset conbrol 1 Set
system) and electronic/digital governing system including other dighat
commponents that require exclusive programs from: the Manufactueer
andof Supplier with free vpdate throughout the operating He of the
gonget
b.| Other toots recommend ed by the Manufachurer 1 Lot T B N - B e Tl B
F2 [ELECTRICAL R B . L i ] . o o o
F21 [SPARE PARTS (E-9.0 of Pant It - Technical Data Sheet, Electrical| —
o Works of the Technical Specifications) ~ . N o o
", Generator Circuit Breaker for Generator Control and Protection Panel| s set T - -
of 100 kW D/G Set
SUB-TOTALF {Amount In Words)
Notes: Fmat detivery ste of at equpment'materiats shall be at the plant site stxled above Code Courtry of Ongm
# thera is a discrepancy on the mbersiunits/sets/quantities between of amony the technicat provision and Schedwle of Requiremernts { SOR), SOR shall prevall us Unted States
* Bidders shall enter a coda representing the Country of Orig of afl mported equipment, matedats and accessories
= Cost of saquipment, freight, insurance, etc. up to Phil. port of entry. Refar to Section ), ITB.
e+ Uriit Price for Local Transportation, insurance and other local costs incidental to deftvery of the goods from the Phil port of entry of Local Manufacturing Plant ta final defvery sita
Hame of Sidder Name and Signature of Authonized Representative Designation

RATIOMAL POWER CORPORATION

LI

VBPS-Cu-8



B DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED FLECTRICAL EQUIFMENT

o UNDER PACKAGE 20.A
SECTION VILSCHEDULE OF REQUIREMENTS #REF|
SECTION VIl - SCHEDULE OF REQUIREMENTS
BP35.2 - Breakdown of Prices
2 x 100 kW COSTARICA DIESEL POWER PLANT
UNIT PRICE FOR GQODS AND RELATED SERVICES TO BE SUFPLIED | UNIT PRICE FOR GOODS AND RELATED SERYICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITH!N THE PHILIPPINES
UnitPrice of | ympod Duties & | vatoe Added Tax Vala Added Tax Locat Currency
';.";" Description of Work or Materials arv.unm) S| Goodsor ctherLevies | and other Taxes L“ﬁ‘;’:“'r:.':f:"‘ U Price of | other Taxes |Local Transport bo Portion (PH.
- @] Senices | yposed byPhia, | tmposed by Pht. Defivery Ste Soods o | imposeabypr, | Defvery Site F“"'(’éiuc; o Peso)
D | Foreign Currency Govt Gowt o P Poso) Govt. *AOhE Peso) {F+GeHY x C) of
E 0 (Phit. Peso) {Ph. Pesa) (Ph. Peso) (Pra. (PhR. Peso) i+l x C)
A (B) {C} [{a] {E} {F) (G} (H) n ) (K) {L) M)
G. |MISCELLANEOUS WORKS o i S S R i e N Y B
G.1 |Job Sita Cameras, complete with all the necessary accessores and| t jot
peripherals, spare / tools, instafation and testing for the proper
operation and mamtenance in accordance with the Spacifications and
Technicat Data Sheets for the provision of the following:
a} Constuction Cameras (2 Sets), complels with the reguired
accessories and peripherals: and,
) SDHC Memory Cards, complote with tha required storane capacity
and spares; and,
€} Alkating Batteries, complele with the required fquantities and
spares.
62z Tagging and/or Labels for Equipment, Valves, Piping. tnstmentsanad]l .~ |~ T D D Y 1 T _
its fixing actesserles as described in the bid documents or shewn on 1 It
] the drawings. o . _ _ . i o o I
G.3 [Painting for Fuel Off Piping & Equipmen, Water Fiping, Waste Of ’ N -1 B N | —
Piping, its associated valves, fitings, supports and other accessofies]
inchading touch-up for factory painted equipment and accessories as 1ot
described in the technical specifications or shown on the drawings.
ey Cond\xt—"vmngatsneofalleastme—HJNPCpersonneim!ﬁ_ - - 7 = I - T - T - I T
mnduﬁedbyexpeﬁ’swharehmﬂedgeableandﬂimdby!he 1 Lot
genset manufacturer or his authorized drsiributor inchuding equipment
|muiRanes. [ N T S B I R _ o i
G5 |Conduct Testing & Commissioning ncluding lest wstruments and 1 B -
other services as described in the technica! specifications. tet
SUB-TOTAL G {Amount In Words)
G D TOTAL {Amount In Words)
MNotes: Fmal delrvery sita of all equipmentimatenals shalt ba 2t the piam site stated above Code Country of Origin
if therw I a discrepanicy on the numbersimits/setsiouartities between of amang the lechnical provision and Schedule of Requirements (SOR), SOR shall prevail us United States
& Bidders shall enter a code representing the Country of Qrigin of afl imported equipment, materials and accessories
++ Costof equipment, freight, insurance, ete. up ta PhR. por of entry, Refer to Section 1), ITA,
#o¢ Unlt Price for Local Transportation, insurance and other loca! costs incidental to defivery of tha goods from the Phil pod of entry or Local Manufactiring Pant to final defivery ste
Mame of Bidder Nama and Signature of Authorized Representativa Designation
VTLEPS Car T

MATIONAL POWE R CORPORATION

LD



BID D

OCUMENTS

SUFPLY,

DELWERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20.A
SECTION VILSCHEDULE OF REQUIREMENTS #REF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TQ BE SUPPLIED | UNIT PRICE FOR GOODS AND RELATED SERYICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FRCM WITHIN THE PHILIPPINES
UnitPriceof 1 pmeort Duties & | vane Added Tax ) Vale Added Tax Local Currency
’:f:' Cescription of Work or Materiala arv.-unT)| © Goods or cther Levies | and other Taxes Lof::::nTgnﬂs :3:;1 Unit Price of and other Taxes |Local Transport fo Forex & Portion (PHil.
- o Services Imposed by Phit. | Imposed by Phil. Delivery Site Servi 5 posed by Phi. Oefivery Stte m(?f !ugrw frean)
D | Foreign Currency Govt. Govt, eie (mm) G, ***Dhi. Peso) {{F+G+H) x C) or
& (y {PHil. Peso) (P, Peso) (Phil. Peso) -Pes {Phil. Peso) ({rdeKy x €)
(A) 8) {C} {D) (E) {F) {G} (H) m £]] %) L) (M)
A |CENERATNGSEMS) . 1 T —— _ e -
Al |60 KW Prime Rated Power Oulput Moduiar Diesel Ganerating set, 1 sets _ -
1800 RPM, Infine multi-cyfinder, 480 V, -phase, 60 heriz, equipped
with turbochamer, air fo air charge air cocler, electronic QOVEMOr,
direct fuel injection, sound attenuated and weatherproof enclosure and
complete with associated auniliary equipment for hbricating system,
enging coofing system, infake alr and exhausi gas system, fuel nil
supply system, starting system, confrofs and protection devices.
instruction manuals mchuding instaftation works & alignment and other]
accessores ag described in the lechnmica! specifications,
SUB-TOTAL A {Amount in Words)
__B. |POWER TRANSFORMER(S} _ e N . B o _ Y _
B (75 KkVA, 4BOVI3.8XY. 3Phase, 60Hz Generator-Transformer| 1  set ) o )
complete with tha required Accessordes and Protection Devices,
Grounding Materials and other appurtenances in accordance with the|
Technical Speifications, Technical Data Sheets and as shown on the
Bid Drawings including Instalation works,
SUB-TOTAL B [Amount In Words)
._C. [OTHERMECHAMCALWORKS =~ N i _ S )
C.1 |Fuvel off, Wbricatng of, hubricants, coolant, chemicals and othed] — 1 1ot - T
consumables required during the initial fiffing, start-up, pre-tesi and pre
commissioning including fuel of to ba used during a re-test of
performance test as described m Clause GW-9.0 of the fechnica’
spacifications,
Notes: Final defivery site of an equipment/matenals shal ba a1 the plant 5te stated above Code Country of Oneny
if there is a discrepancy on the numbersimits/setsiquantities between or ameng the technicat provision and Schedule of Requirements {SOR), SOR shat prevail us Untted States
+ Bidders shall enter a coda representing the Country of Origin of afl imported equipment, materiats and accessories
+ Cost of equipment, freight, nsurance, ete. up to Phil. port of entry. Aefer to Section!!, [TB.
e Unit Price for Local Transportation, msurance and other kel costs Incidenta! to defivery of the goods from the PHil port of entry or Local Mamdfacturing Plant ta final delvery site
Name of Bidoar Hame and Signature of Authonzed Representatve Designation
HATIONAL POWER CORPORATION m VI-BPS tun1




B1D DOCUMENTS SUPPLY, DELWVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X GOKW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VILSCHEDULE OF REQUREMENTS #REF1
SECTION VIl - SCHEDULE OF REQUIREMENTS
BP3.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT

UNIT PRICE FOR GOODS AND RELATED SERVICES TQ BE SUPPLIED | UNIT PRIGE FOR GOODS AND RELATED SERYICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHN THE PHILIPPINES

Unit Prica of import Duties & | Vatue Added Tax Vala Added Tax Local Cumrency
Local Transport Uni Price of -
Goods or T: Local Transport to Pht
other Levies arvd other Taxes from Port to ood and other Taxes Forex C Paortion (Fhi.

frem Description of Work of Matertafs arv-unr | €

Servic . Del St
b es tmposed by Phl | imposed by P | pepvery Site Sarvi Imposed by Phi, fivery Stte ExC) Pesa)
E

Foreign Currency Govl, Govt Govl. o ona P ({F+G+H} x G or
o (Phit. Peso) {Phe. Pesa) | TiPHR.Pesoy | (PHi Peso) {PHT. Peso) (Prd. Pesa) ({1+J+K}x C)

(A) 8} ©) ) (E) F) (G} (H} n ) {K) (L) )

C.2_|Fuet OHf Supply Storane and Transfer System

€21 [1000L elevated Tuel day tarnk for generating sel, complste with| 7 sots o
accessories,  associated  stuctura!  supports,  isolation  valves,
instruments and other accessories Including instaflaion works as
described In the technicd specifications and as shown on the bid
drarwings inchuding instaflation works.
C22 |Pipe, fitings, supponts, valves and other accessories  for
inferconnection of the supplied equipment and with the exfsting fuel
supply and water supply fines Inchuding required excavation and|
backfilfing works as described in e technical specifications and
shown on the bid drawings:
a.[Fuel supplyfifing to the separatelelevated fue! day tanks
interconnection works with the fuel supply fine, framita fuel off storage
tank and toffrom day tanks and nterconnection piping toffrom the 1 ot
generating sets including strainers, ele.:

b.|Interconnection of water supply 1o radiators from the domestic water

source;

c.}Smoke stackfpipa, insulation and associated structural stee! supparts

{as applicate); and

d.[Waste oil discharge to existing oit-water separator. .
'C3 |Domestict Cooling Water Sysfem ’ T T a I | A | C

"C.2.1 [Gate Vatve, 30 mm O, cast bronze, screwed ends, rising stem| "1 sets i N T ’ -7 S

Class 150

©.32 |Gate Valve, 15 mm @, casi bronze, screwed ends, rising stem, 2 sets ’ T o T 1 i )

Class 150 B

'€.3.3 |Water Pipe. 25 mm 0.0 (20 mm N.D.). uPVG pipe, sch 80 or Class| 18 ’ ’ ) o Tt T - -

150, and its associated fittings, pipe supports and other accessories.

€34 |Water Fipe, 20 mm O.D. {15 mm N.D.), UPVC pipe, sch B0 or Ciass]| & km
150, and its associated fittings, pipe supports and other accessories.

SUB-TOTALC {Amount In Words}

Notas: Final delrvery site of alt equipment/materials shalt ba at the plant site stated above Code Country of Omen
if there fs a discrepancy on the numbersimits/sets/quantities between or 2mong the technicat provision and Schedule of Requirements {SOR), SOR shafl prevail us United States
* Bidders shaf enter a code representing the Country of Origin of afl smparted equpment, materials and accessories
+* Cost of equiprment, freight, insurance, ete. up to Phil. port of eriry. Refer o Section?, TR,
+i+ Unit Price for Local Transportation, insurance and other local costs mcidantal to delivery of the goods from the Phit port of entry or Local MamdAacturing Plant to final defvery sita

Namae of Bidder Name and Signature of Authonzed Represemative Deskmation

NATIONAL POWER CORPORATION m VREPSLuN2



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X B0KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI-SCHEDULE OF REQUIREMENTS 4REF|
SECTION VIl - SCHEDULE OF REQUIREMENTS

BPS.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT

UNIT PRICE FOR GOQDS AND RELATED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GOODS AND RELATED SERVICES

* FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE
UnitPrice of | snport Duies & | Vakue Added Tax e Vahie Added Tax Local
';";" Description of Work or Materlals arv.-unm| © Goods or otherLevies | and other Taxes L"ﬁ“:'m T:.':‘S::ﬂ UntPricaor | 20 o e |Local Transportto ] PMMCM(PM
. o msm.mq, Imposed by Phi. | tmposed by PHiL. Delivery Site gmmce“, Imposed by PR, | Delivery Site ofe(:é?g;mcy Pest)
el” S Gowt Gont. b /T % (PH. Pesn) Govt PRI Peso) {{F+G+H) x Cor
E (el (Phit. Pesa) (PHR. Peso) (P, Peso) ) (PH. Peso) et )
{A) B8} c) (D) (E) (F) (G) {H) (] (21] %) 8] {M)

D. |OTHER ELECTRICAL WORKS _ _ 1 B ]
D.1  |Generator Control and Protection Panel complete with the required 1 set _ T 1 0 -
circult breaker, grounding materials and other appurtenances os PRICE OF THIS n‘EM'BHALL BE INCLYDED IN ITEMS 4_1 ABOVE
described in the Technical Specifications, Technical Data Sheet and
2s shown on the Bid Drawings mchxfing imstalation works in the
. ___lexisting controt room. __ _ T
D2 [15kY Fuse Disconnect Switch with Lightring Arrester Combination 1 ot
complets with the required fuse fink, brackets and accessores as
described In the Technical specifications and Technical Data Sheets
25 shown on the Bid Drawings mchuding instaltation works,

D3 |Power, Control & Instrumentation Cables complete with the required 1 ot
accessories for cabling works 1o interface the supplied equipment to
the existing system as described in the Technical Spectfications,
Technical Data Sheet and as shown on the Bid Drawings including
mstaflation works, P S [ SR T N R S R I . o i o
D4 |Condut System complets with the required fittings and other| It

accessofes for cabling works as described in the Technical
Specificalions and Technical Data Sheets as shown on the Bid
Drawings including installation works.

D35 |Take-Off Structure completa with tha required stee! pole, cross arms, t ot
braces, bus conducter, fine matenalsthardware, terminalion kit and
other accesssores as describad in Technical Specifications, Techmical
Data Sheet and as shawn on the Bid Drawings including instaltation
works.

DE |Lightng System for the New Hazardous Wasta Storage Facilty as 1 tot
described i Technical Specifications and as shown on the Big
Drawirkps inchafing instaltation works.

D.? |Reamrangement of Existing Take-off Stucture in the Switchyard as 1 ot
described i Technical Specifcations and as shown on the Bid
Drawings inchuding dismantting and re-instafiation works.

SUB-TOTAL D {Amount In Words)
Notes: Final delvery ste of an equpment'matenals shal be a1 the pant sfe Stated above Code Country of Ongm
if there is a discrepancy on the numbershmits/selsiguantiies between or among the technical provision and Schedua of Requirements (SOR). SOR shall preval us United States

+ Bidders shall enfer a coda representing the Courttry of Origin of alf mpoded equipment, materials and accessories
+ Cost of equipment, freight, insurance, ete. up to Ph, port of entry. Refer o Sectiont!, ITB,
++ Unit Price for Locat Tramsporiation, isurance and other local costs incidentat to defivery of the goods from the Pha port of entry or Local Manufacturing Plant to finat defivery sita

Mame of Bxider Nama and Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION m VILBPS-Lund



BID DOCUMENTS SUPPLY, DELIVERY, fNSTALLATION, TEST &
COMMISSION™NG OF 2 X 100KW (FCR COSTA RICA)

AND 1 X 80KW (FOR LUNANG DPP) MODULAR DIESEL

GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VILSCHEDULE OF REQUIREMENTS #REF!
SECTION Vit - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT
UNIT FRICE FOR GOOQDS AND RELATED SEWCES TO BE SUPPLIED | UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITH!N THE PHILIPPINES
UritPiceof 1 import Duties & | Valug Added Tax Value Added Tax Local Cumency
o Description of Work or Materfats arr-unr| €| Goodsor otmer Levies | and oterTaxes | “Tompom Uriiprceof | andotherTaxes [Local Transportto Forex G Portion (PhY.
: O Seices | impasedby Pt | Imposed by Pha, Defvery Sits coodsor | rposedbyhi, | ODelivery Site S Pesa)
B | Foreign Currency Govt. Gavt. aar Pes (P, Peso) Govt. PRI, Pasa) {{F+G+H} x Clor
E o {PhR. Peso) {PHi. Pesc) (Pi. Peso) : (Phil. Peso) {(+1K}X C)
{A {B) {C) ()} (E) (F} 3) {H) U] 4} 4] {L} (M)
———————
__E. |CIVILWDRKS AND ARCHITECTURAL WORKS_~ N . N S _ N .
E.1 |Chil Works_ R R A _ . R . _ . e
Construction materials inchuding anchorfmachine bokts for gensets and 1 Lat
associated equipment for tha provision of the foltowing:
1} New concreta foundation for the 1 x 50 ¥W gensets;
E.1.1 |2) Mew concrete foumdation for one (1) Gen, Transformer;
3) New concrete foundation and structural steef (A36) supports and
accessories for the 1310001 Storage Daytank including shop painting.
T2 [Swichysrd Appurenances [ I A A R ' 1o - SRR I
a) Demolition and reconstruction of sechusion fence for expansionofl 1 ot | - ' _ ’ ' )
switchvard. T S - _ _ I T T 1 .
1) Gravel surfacing: __ |9 am) _ R o _ o -
€] Constrction of CHB firewatt; i A tet) _ _ . _ I _ . __ . | __ o e
Q}Rem‘:f_zs_&sl)ﬂieelpt*es: o 1 Lot R . _ T _ T T ~ . o
£) SUPDfraﬂq_e"Egﬁgﬂdﬁﬂ steel pole; ket B N o _ B B
El2 Di_lnage Awéhanca: _ _ _ - _ - __ -1 1 _ _
3) DranP Y N X I I R _ e i _ B R
) Decommissioning of existing septic tank and construction of new] 1 ot _ B
sephic tank;
E.1.4 [Flag pola (inchuding constniction of pedestal footing) N DY I ) 1 I e
T 7 |Construcfion  of ' Hazardous  Waste  Stwrage including] ~ 1" Lot | 1 Tl /1 — - - T
E.1.5 [excavationbackfil, concrete (20.7MPa), RSB G275, installabon of]
structural steal A38
E2 |Architecturai Works ] - 1 T > Y 'l —f— - - ) o
E2.1 [Construction of Hazardous Waste Storage including floor finishes.| 1 Llot | | I - B - N ;
roofing and tilding blankets and fenestration,
SUB-TOTAL E {Amount In Words)
Motes: Final defivery site of ail equipment/matenals shall be at the plant ste stated above Code Country of Onign
if there is a discrepancy on the numbersmits/sets/quantities between or among the lechnical provision and Schedule of Requirements {SDR), SOR shat preval us United States
+ Didders shafl enter a code regresenting the Country of Origin of all imported equipment, materials and accessodes
++ Costof equipment, freight, krsurance, ete. up fo PHL. port of entry. Retfer 16 Section!t, ITB.
#x Linit Price for Local Transportation, insurance and other local costs iIncidental to defivery of the goods from tha Phil port of entry or Local Manufacturing Plant to finat defivery site
Name of Bidder Name and Semahs of Authorized Representative Qesignaton

NATICNAL POWER CORPORATION m) VRBPS Lund



BID DOCUMENTS

SUPPLY,

DELWERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSCCIATED ELECTRICAL EQUPMENT

HATIONAL FUWER CORPDRATION

M)}

UNDER PACKAGE 20-A
SECTION VI-SCHEDULE OF REQUIREMENTS #REF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT
UNIT PRICE FOR GOOODS AND RELATED SERVICES TO HE SUPPLIED | UNIT J;E_ICE FOR GOQODS AND RELATED SERYICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
UntPrice of | Impon Outies & | Value Added Tax . Valus Added Tax Local Currency
’:f:' Description of Work or Materlals ary-unr) ¢ Goods or other Levies and other Taxes L(;:::I;nT;aor:‘s ;um Uit Price of and other Taxes | Local Transport to Forex Corre Portion (Phil.
- o Services mposed by Phil. | tmposed by Phil. | pelivery Site Ms s 0f tmposed by P, | Delivery Site "“"é a ey Pesa)
D | Foreim Currency Govt, Govt, ek Ph‘;w:ﬂ Govt. Pl Peso) ExC) {{F+G+H} x Clor
E (O (PHI. Peso) (PH1. Pesc) (Pt Peso) | (Phil. Peso) (Phi. Peso) {{+3+K3 x C)
{A) B8) (%] {C) B (F} (G) H) U] &) (X} (L} {M}
_F._ |SPARE PARTS AND SPECIAL/STANDARD TOOLS _ _ o | ) _
FA_[MECHANICAL ) i ) L o o )
" F.4.1 |Spara Parte per UnR of 60 kW Diesel Genset During the Warranty -
Perlod (M-4.2: Part Y] - Technical Data Sheets, Mechanical Works
of the Technical Specifications)
a | Air Filter Etement (6 pesfsize) 1 ot '— - T - N - - o T
"b[Lube Ofi Fiter Elemnent (30 pessize) . Ic"l I - o - T - T
" "c.| Fuel Fitter Element {15 pesfsize} B T 1 o T - -1 ) -
" dwater Fiter Element (é-pcsls' Iza) o -_ —1 .I; R - - . | I
a.|Fan Bel (3 posisize 1 1o
Tf|Atemator Belt (3 pessire) ) T _1 j I Y I - - )
" glCoclamt@Gaton) ' N T W 1 - i - N i
__h.[Expected spares to be consumed during the performance test |1 o o B ) -1 - . _ .
| | Other spare parts recommended by Mamfacturer 1 Kt
F.1.2 |Spare Parts per Total Units of 60 kW Generating Sets Supptied
and Detivered (M-4.4: Part N - Technlcal Dats Sheets, Mechanica?
Works of the Technical SpecHications)
. [FistiectorAssiney " _ =3 I I I [ i R
b [TopOverading it - AR Y _ | . I SR I
_ c.pActuator o . 1 set ] o _ ) i ) B _
d.|Jacket Water Pt_lrnpﬁep_a_ir Kit o 1 set] } . - B _ }
" g |Lube Gil Pump Repair Kit 1 set _ T -
Motes: Fnal detivery site of all equipment/materials shal ba at the plant site stated above Code Country of Drigin
# there is a discrepancy on the numbershunits/setsfquantities between or among tha technical provision and Scheduls of Reqirements {SOR), SOR shall prevail us United States
* Bidders shafl enter a code regresenting the Country of Origin of all imported equipment, materials and accessaries
*+ Cost of equipment, frefght, insurance, efc. up to Phil. pert of entry. Refer to Section!l, ITS.
#++ Unit Price for Locat Transportation, insurance and other laca? costs incidentaf to delivery of tha goods from the PhA port of entry or Local Manufacturing Plant to final delivery site
MName of Sidder MName and Signature of Authorized Representative Cesienation
VREPS-Lun S



BID DOCUMENTS

SUPFLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X S0KW (FOR LUNANG DFP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VI-SCHEDULE QF REQUIREMENTS ' #REF!
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GOODS AND RELATED SERYICES TOTAL PRICE
* FROM ABROAD TO BE SUPPLIED FROM WITHM THE PHILIPPINES
Unit Price of Yrport Duties & | Vakse Added Tax . Vatwe Added Tax Local Curency
hem Description of Work o Materiats ary-uN| © 1 Goodsor | Comertevies | and omer Taxes | Mo orot | UntPrceot | L e |Local Transportts Forex Porton (Phi.
- g Services | imposed by PR, | tmposed by PR | pervery Site G°°"s 2% | tmposedbyPha. | Defivery Ste Pl Pesa)
Foreign Currency Gowt, Govt. o {Pheﬂ1 “P“;’o) Govt, o1 Peso) {F+G+H} x C] or
E (™ {Phi, Peso) {PhR. Peso) (Phi. Peso) . (PHA, Peso) {143 x C)
(A} (3 {C} {D) (E) (F} (G} H N ) ) L) M)
1.|Fan Adaptor & Accessories inchuding Bearings ~ | 2 sets]| _
___ u[Rocker Gear Cover Gasket - 12 pes | _ — i} - I
h[memostat - 1oset] ] . I N e e B _
1| Cub Gt Pump Swtch N RN ] . _
{|Hot Water Temp. Switch o 1_set — -1 o j
_ . k|TubochagerRepairkit —  ©  ~ o s _ . ' - . _ -}
) I|Exhaust Marifald Bellow _ 1 oset] ) T B ) _ - | _
m[Magnetic Pickwp o Toees|_ | - _ - ) o -1 _ ;
" .| Other spare parts recommended by Manufachurer B t ot B - -
_FA.3 Manufacturer's SpeciatStandard Tools N I |- - | I _ B
F.1.3.1 [StandardiSpecial Tools per Total Unita of B0 kW Genset Supplied
and Delivered (M-5.2: Part 1l - Technical Dats Sheets, Mechanical
Warks of the Technical Specifications)
a |Portable computer Mimmum of iniel (7 Processor, 16GB RAM, B - — B T B ) - )
S00GE HOD, 2Ghz, 12113 screen size & with the latest pre-
mnstatied windows operating system compatible with mamufacturer sfor|
Supplier's software) neaded in programming the genset controt setting
(complete with hcensed CD-ROM driva dongles of genset control 1 Set
system) and electronic/digital goveming system including other digita
components that require exclusive programs from the Manufachurer
andfor Supplier with free update throughout the opersting e of the
genset
" b.| Other fools recommended by the Marifachirer B tet || ) I I e } T
_F2_ [ELECTRICAL B N — I _
F.21 |SPARE PARTS {E-8.0 of Part ll - Technical Data Sheet, Electrical - -
Works of the Tachnl | Spacificatl s o 1 _ -
" a.|Generator Circult Breaker for Generalor Control and Protection Panel] t sot - - - - — I
of 60 kW D/G Set
SUB-TOTAL F {Amount In Words})
Notes: Fmal delivery site of all equipment/matenals shall be at the plant site stated above Code Country of Origin
if there s a discrepancy on the numbersAmits/satsiquantities between or among the technical provision and Schedule of Requirements (SOR), SOR shal prevail us United States
* Bidders shaf enter a code representing tha Country of Origin of all imported equipment, materials and accessores
+ Costof equipment, freight, insurance, etc. up to PHA. porl of entry. Refer ta Sectionl], TB.
#++ Unit Prica for Local Transportation, insuranca 2nd other local costs incidental 1o defivery of the goods from the Phil port of entry or Local Mamsfachuring Plant to finad defivery site
Name of Bwider Name and Signature of Authorized Representative Designaton
VI-EPSLun 8

HATIONAL POWER CORPORATION
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 80KW (FOR LUNMANG DPP)} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VILSCHEDULE OF REQUIREMENTS H#REF
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS5.2 - Breakdown of Prices
1 x 60 kW LUNANG DIESEL POWER PLANT
UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED UINIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
* FROM ASBROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
UntPriceof | import Duties & | valus Added Tax . Value Added Tax Local Cumency
’:::' Description of Work or Materials QTY.-UNIT c Goods or other Levies and other Taxes L{;cr:"TPmor:‘s f:ﬁ Unit Price of and other Taxes | Local Transport to Fortion (Phil.
' O Senvices | ymposedbyPhi. | Imposed by Pril Deliery Site Goodsor | imposed by P, |  Defivery Sto Forex, ?Er;?ncv Pesc)
D | Foreign Currency Govt, Govt. o (Phi. P s Govt, *+phd. Peso) ( {F+G+H}x C]or
E o {Phi. Peso} {PhR. Peso) (Phil Peso) . Feso) (Phit. Peso) i+ = C)
A (8) {C) D} {E} (F) (G) (H) { (8] (K) {L} M)
G. [MISCELLANEOUS WORKS » U N R _ - e ..
G.1 [Job Site Cameras, complete with all the necesaary accessodes and 1 1ot -
peripherals, spara / tools, instafation and testing for the proper
operation and maintenance in accordance with the Spectfications and
Technical Data Sheets for the provision of the following:
a} Construction Cameras (2 Sets), completa with the required
accesseories and perpherats; and,
b} SDHGC Memory Cards, complets with the required storage capacity
and spares; and,
¢} Akaline Batteries, complele with the required quantities ang
spares.
" G2 |Tagaing andior Labels for Equipment, Valves, Flfing, Inétuments and 1T - o — - - T
its fixing accessories as described in the bid documents or shawn en 1 Iat
the drawings.
G.3 [Pamting for Fuel OR Piping & Equipment, Water Piping, Wasia O - - B T - - T
Fiping, its associated vatves, fitings, supports and other accessores
including touch-up for factory painted equipment and accessorles as 1 lat
described in tha technical spectfications or shown on the drawings.
G4 |Conduct training at site of at least Four (4) NPC personnel o be| I B ) - T T
conducted by expenlfs who ara knowledgeabla and frained by the 1 Lot
genset manufacturer or his autherized distributor Including edquipment| o
agifiaries. ] _ L N - . o . o . o
G5 [Conduct Testing & Commissioning mchuding test instruments and ; ) - ) -1
other services as described in the technical specifications, tot
SUB-TOTAL G {Amount In Words)
GRAND TOTAL {Amaunt in Words}
Notes: Final detivery site of alt equipmentimaterials shall be at the plant site stated above Code Country ot Origin
ff thera is a discrepancy on the numbershunits/setsiquantities between or amonq the technical provision and Schedule of Requirements (SORY), SOR shal prevall us United States
+ Bidders shafl enler a code represenling the Country of Origin of all imported equipment, materials and accessories
++ Cost of equipment, freight, Insurance, elc. up ta Phit. port of enry. Refer ta Sectionll, (TB.
«++ Lnit Prica for Locat Transportation, insurance and other local costs incidentat to delivery of the goods from the Phil port of entry or Locat Mantfacturing Plant ta final deltvery sHe
Mama of Bidder Name and Signature of Authorized Representative Designation
VIFEPS-Lue T

NATIONAL POWER CORPORATION
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SUPPLY, DELWVERY, [INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
1 X 60KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

BID DOCUMENTS

SECTION Vil
BIDDING FORMS

NATIONAL POWER CORPORATION




BID DOCUMENTS

SECTION VIl - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

VisP21Z13255e

SECTION VIl - BIDDING FORMS

NPCSF-GOODS-01

NPCSF-GOODS-02

NPCSF-GOODS-03

NPCSF-GOODS-04
NPCSF-GOODS-05
NPCSF-GOODS-06a
NPCSF-GOODS-06b
NPCSF-GOODS-06c
NPCSF-GOODS-07
NPCSF-GOODS-08
Sample Form

Sample Form

TABLE OF CONTENTS

Checklist of Technical and Financial Envelope
Requirements for Bidders

List of all Ongoing Government & Private Contracts
Including Contracts Awarded but not yet Started

Statement of the bidder's Single Largest Completed
Contract {SLCC) similar to the contract to be bid

Computation of Net Financial Contracting Capacity (NFCC)
Joint Venture Agreement

Form of Bid Security : Bank Guarantee

Form of Bid Security : Surety Bond

Bid Securing Declaration Form

Omnibus Sworn Statement (Revised)

Bid Letter

Bank Guarantee Form for Advance Payment

Certification from DTl as Domestic Bidder

NATIONAL POWER CORPORATION



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 80KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vil - BIDDING FORMS VisP21213255¢

Standard Form No: NPCSF-GOQDS-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 Cerlificate from the Securities and Exchange Commission (SEC) for
corporations, Department of Trade and Industry (DTI) for sole proprietorshlp, or
Cooperative Development Authority (CDA) for cooperatives;

® Mayor's/Business permit issued by the city or municipality where the principal place of
business of the prospective bidder is located, or the equivalent document for Exclusive
Economic Zones or Areas.

In cases of recently expired Mayor's/Business permits, it shall be accepted together
with the official receipt as proof that the bidder has applied for renewal within the period
prescribed by the concerned local government unit, provided that the renewed permit
shall be submitted as a post qualification requirement in accordance with Section 34.2
of the Revised IRR of RA 9184.

® The prospective bidder's audited financial statements, showing, among others, the
prospective bidder's total and current assets and liabilities, stamped “received” by the
BIR or its duly accredited and authorized institutions, for the preceding calendar year
which should not be earlier than two (2) years from the date of bid submission.

" Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a
form of Tax Clearance;

OR:
s 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 (VPCSF-GOODS-02)

> The Statement of the bidders Single Largest Completed Contract (SLCC) similar to the
contract to be bid, and whose value, adjusted fo current prices using the Philippine Statistics
Authority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03)
complete with the following supporting documents:

1. Contract/Purchase Order
2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R): or Sales
Invoice

(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to
ascertain such completed contract. Hence, bidders must ensure access 1o sites of such profects/equipment o
NFC representatives for verification and validation purposes during post-gualification process.

it shall be & ground for disqualification, if verification and validalion cannot be conducted for reasons
altributable to the Bidder.)

Page 1 of 3

This Checkiist of Requirements shali be provided to prospective suppliarsicontraclors including ell forms. Suppliers/contractors ere
encouraged o consult this chacklist before submitting their proposals on the deadline for the submission and recelpt of offers.



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {(FOR COSTA RICA)
‘AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION ViIl - BIDDING FORMS VisP21213255e

Standard Form No: NPCSF-GOODS-01

> Duly signed computation of its Net Financial Cotracting Capacity (NFCC) at least equal to the
ABC (NPCSF-GOODS-04) or a Committed Line: of Credit (CLC) at least equal to ten percent
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a

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

(CLASS B)
For Joint Venture (if applicable), any of the folloviing:

vE

¢ Valid Joint Venture Agreement (NPCSF-GQiDDS-05)
OR

* Notarized statements from all the potential jeint 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 righis to
Filipinos)

2. Technical Documents

» Bid Security, any one of the following:

¢ Bid Securing Declaration (NPCSF-GOODS-(16c)
OR

¢ Cash or Cashier's/Manager's check issued by a Universal or Commercial Bank — 2% of
ABC;

OR

* Bank draft/guarantee or irrevocable letter of credit Issued by a Universal or Commercial
Bank: (NPCSF-GOODS-06a) - 2% of ABC:;

OR

® Surety Bond callable upon demand issued by a reputable surety or Insurance company
(NPCSF-GOODS-06b) - 5% of ABC, with

* Cerlification from the Insurance Commis:ion as authorized company to issue surety

> Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF-
GOODS-07), complete with the following attachrments:

® For Sole Proprietorship:
® Special Power of Attarney

® For Partnership/Corporation/Cooperative/Joiat Venture:

* Document showing proof of authorization (e.g., duly notarized Secretary’s Certificate,

Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

> Drawings & Documents to be submitted with th2 Bid, Sections M-1 .0, M-2.0, Annexes A.1 to

A.3 for Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section Vi — Part
Il Technical Data Sheets;

> Complete eligibility documents of the proposed subcontractor, if any

Page 2 of 3

This Checldist of Requirements shall be provided lo prospective supplivrs/contractors Including alf forms. Suppliers/contractors are
encouraged lo consul this checklist before submitting their propasals on the deadiine for the submission and receipt of offers.



81D DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OQF 2 X 100KW (FOR COSTA RICA}
AND 1 X 60KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl - BIDDING FORMS VisP21Z21325S5e

Standard Form No: NPCSF-GOQDS-01
B. THE 2'° ENVELOPE (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:

b g Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form
(NPCSF-GOODS-08)

> Duly signed and completely filled-out Schedule of Requirement (Section V1) 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 & ground for
disqualificafion.

In the case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tex Clearance) may be
substituted by the appropriale equivalent documents, if any, issued by the country of the foreign bidder concemed. The
eligibility requirements or stalements, the bids, and alf other documents to be submitted fo the BAC mus! be in English. If the
eligibility requirements or stalements, the bids, and alf other documents submitied o the BAC are in foreign language other
than English, it must be accompanied by a translation of the documents in English. The documents shall be translated by the
relevant foreign govemment agency, the foreign govemment agency authorized {0 translate documents, or @ registered
translator in the foreign bidder's counfry; and shall be authenticated by the appropriate Philippine foreign service
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the FPhilippines.

These documents shall be accompanied by & Swom Statement in & form prescribed by the GPPB stating tha! the documents
submitted are complefe and authentic copies of the original, and el statements and information provided therein are true end
correct. Upon receipt of the said documents, the PhiIGEPS shall process the same In accordance with the guidelines on the
Government of the Philippines - Official Merchants Registry (GoP-OMR),

A Bidder not submitling bid for reason that his cost esfimate is higher than the ABC, is required to submit his letier of non-
participation/regret supporied by corresponding detailed estimates. Failure to 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.() of the
revised IRR of RA. 9184

Page 3 of 3

This Checklist of Requirements shatt be provided to prospective suppliers/contractors Including alf forms. Suppliers/contractors are
encouraged lo consult this checkiist before submitting thelr proposals on the deadiine for the submission and receipt of offers.



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW (FOR COSTA
RICA) AND 1 X 60KW {FOR LUNANG BPP) MODULAR DIESEL GENSETS AND ASSOQCIATED

- ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A
SECTION Vil — BIDDING FORMS VisP21Z21325Se

Standard Form Number: NPCSF-GOQDS-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
8. Owner's Name b. Date Started Value of Qutstanding
Nagrec}ﬁ?fc?ocgt;?cﬂ b. Address Natura of Work - % c. Date of Completion or Works / Undelivered
c. Telephone Nos. Description Contract Duration/ Date Portion
of Delivery
Government
Private
Total Cost

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

Neta : This statement shall ba supported with the following documents for all the contract(s) stated abave which shall be submitted during Post-qualification:

1. Contract/Purchase Order andfor Notice of Award
2. Cerification coming from the project owner/client that the perfformance is satisfactory as of the bidding date.

Submitted by

{Printed Name & Signature}

Destgnation
Pate




SUPPLY, DELIVERY. INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW (FOR COSTA
RICA) AND 1 X B0KW (FOR LUNANG DPP) MODULAR DIESEL GENSETS AND ASSOCIATED
ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A

BID DOCUMENTS

SECTION Vill - BIDDING FORMS VisP21213255¢e

Standard Form Number: NPCSF-GOQDS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid

Business Name
Business Address

Contractor’s Role

a. Owner's Name a.Amount at Award a.Date Awarded
Name of Contract b. Address Nature of Work o, b.Amount at Completion b. Contract Effectivity
c. Telephone Nos. Description c.Duration ¢. Date Completed

Notes: 1. The bidder must state only one {1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Certificate of Completion; or Official Recelpt (O.R); or
Sales Invoice for the contract stated above shall be submitted during Bid Opening,

Submitted by

(Printed Name & Signature}
Designation
Date




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA)
AND 1 X 80KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIIt - BIDDING FORMS VisP21Z213258e

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)

ol Bl Pl R Rl by

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed
as follows:

NFCC = [(Current assets minus current liabilities) x 15) minus the value of all
outstanding or uncompleted portions of the projects under ongoing contracts,

including awarded contracts yet to be started coinciding with the contract for this
Project.

NFCC=P

Herewith attached is certified true copy of the audited financial statement, stamped
“RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date :




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {(FOR COSTA RICA}
AND 1 X B0KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vil - BIDDING FORMS VisP21Z213255e

Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT is entered intc by and between:
, of legal age, fcivil status) . authorized representative of
and a resident of

-and -

, of legal age, fcivil 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 Bldding and Undertaking of
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION

-
N

R

2. R

That both parties agree to be jointly and severally liable for their participation in the
Bidding and Undertaking of the said contract.

That both parties agree that and/or shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to
do, execute and perform any and all acts necessary and/or to represent the Joint Venture In the
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated
Contract until terminated by both parties.

Name & Signature of Authorized Name & Signature of
Represenlative Authorized Representative
Official Designation Official Designation
Name of Firm Name of Firm
Witnesses
1. 2.
[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA}
AND 1 X 60KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSCCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl - BIDDING FORMS VisP21213258e

Standard Form Number: NPCSF-GOQDS-06a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Neme of Bidder) (hereinafter called “the Bidder”) has
submitted his bid dated (Date) for the fname of project] (hereinafter called “the
Bid").

KNOW ALL MEN by these presents that We fName of Bank) of
{Name of Country) having our registered office at

(hereinafter called “the Bank™ are bound unto National Power Corporation (hereinafter called “the
Entity”) In the sum of famount in words & figures as prescribed in the bidding documents] for
which payment well and truly to be made to the said Entity the Bank binds himself, his
successors and assigns by these presents.

SEALED with the Common Seal of the said Bank this day of 20

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in
accordance with the Instructions to Bidder; or

3} if the Bidder, having determined as the LCB, fails or refuses to submit the required tax
clearance, latest income and business tax retums 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) falls or refuses to furnish the Performance Security in accordance with the
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written
demand, without the Entity having to substantiate its demand, provided that in his demand the
Entity will note that the amount claimed by it is due to the occurrence of any one or combination
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be

extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand
in respect of this Guarantee should reach the Bank not later than the above date.

DATE SIGNATURE OF THE BANK

WITNESS SEAL

{Signature, Name and Address)



B!D DOCUMENTS SUPPLY, DELIVERY, INSTALLATICN, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vil - BIDDING FORMS VisP21213255¢

Standard Form Number: NPCSF-GOODS-06b

FORM OF BID SECURITY (SURETY BOND)

BOND NOQ.: OATE BOND EXECUTED:
By this bond, We (Name of Bidder) {hereinafter called “the Principal™) and {(Name
of Surety) of (Name of Country of Surety) , authorized to

transact business in the Philippines {hereinafter called “the Surety”) are held and firmly bound
unto National Power Corporation (hereinafter called “the Employer”) as Obligee, in the sum of
(amount in words & 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 comection 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:

d) fails or refuses to execute the Contract; or
e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Performance Security in accordance with the
Instructions to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void.
PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the

said Principal's Bid and the amount of the Bid that is accepted by the
Employer.



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION., TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIll - BIDDING FORMS VisP21213255e

Standard Form Number: NPCSF-GOQDS-06b
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120
calendar days after the deadline for submission of Bids as such deadline is stated in the
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to
the Surety is hereby waived.

PRINGIPAL SURETY
SIGNATURE(S) SIGNATURES(S)
NAME(S) AND TITLE(S) NAME(S)

SEAL SEAL




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl - BIDDING FORMS VisP21213255¢

Standard Form No: NPCSF-GOODS-06¢

REPUBLIC OF THE PHILIPPINES )
CITY OF }S.S.

BID-SECURING DECLARATION

SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW (FOR
COSTA RICA) AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL GENSETS AND

To:

ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A,
VisP21Z1325Se

National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Iwel, the undersigned, declare that:

1.

I/We understand that, according to your conditions, bids must be supported by a Bid
Security, which may be in the form of a Bid-Securing Declaration.

2. I/We accept that: (a) liwe 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 lega! action the government may undertake.

3. /We understand that this Bid-Securing Declaration shall cease to be valid on the

20

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) l/we failed to timely file a request for reconsideration or (i)
I/we filed a waiver fo avail of said right;

(c) [am/wve are declared as the bidder with the Lowest Calculated and Responsive
Bid, and /Ave have fumished the performance security and signed the Contract.

IN WITNESS WHEREOF, //we have hereunto set my hand this day of
at , Philippines.

{Name and Signature of Bidder's Representative/
Authorized Signatory], [Signatory's legal capacity]
Affiant

[Jurat]

{Format shall be based on the latest Rules on Notarial Practice]

1 gelsct one and delete the other. Adopt same Instruction for simitar terms throughout the document.



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl - BIDDING FORMS VisP21Z13255e

Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITYMUNICIPALITY OF )S.S.

AFFIDAVIT

I, [Name of Affiant}, of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant],
after having been duly sworn in accordance with law, do hereby depose and state that:

1.

[Select one, delete the other:]

[if & sole proprieforship:] | am the sole proprietor or authorized representative of [Name of
Bidder) with office address at [address of Bidder];

[Iif & partnership, corporation, cooperative, or foint venture:;] | am the duly authorized and
designated representative of [Name of Bidder] with office address at [address of Bidder];

[Select one, delete the other.]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of
[Name of Bidder], | have full power and authority to do, execute and perform any and all acts
necessary to participate, submit the bid, and to sign and execute the ensuing contract for
[Name of the Project] of the {Name of the Procuring Entity], as shown in the attached duly
notarized Special Power of Attorney;

{Iif a partnership, corporation, cooperative, or joint venture:] | am granted full power and
authority to do, execute and perform any and all acts necessary to participate, submit the bid,
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the
Procuring Entity], as shown in the attached [state title of attached document showing proof of

_ authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or

Special Power of Attorney, whichever is applicable;)];

[Name of Bidder] is not "blacklisted” or barred from bidding by the Government of the
Philippines or any of its agencles, offices, corporations, or Local Government Units, foreign
government/foreign or international financing institution whose blacklisting rules have been
recognized by the Government Procurement Policy Board, by itself or by relation,
membership, association, affiliation, or controlling interest with another blacklisted person or
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

Each of the documents submitted in satisfaction of the bidding requirements is an authentic
copy of the original, complete, and all statements and information provided therein are true
and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted;

[Selact one, delete the rest]

[if a sole proprieforship;] The owner or sole proprietor is not related to the Head of the
Procuring Entity, members of the Bids and Awards Committee (BAC), the Technical Working
Group, and the BAC Secretariat, the head of the Project Management Office or the end-user
unit, and the project consultants by consanguinity or affinity up to the third civil degree;



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &

COMMISSIONING OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW {FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION Vil - BIDDING FORMS VisP21213258e

10.

{if & partnership or cooperative:] None of the officers and members of [Name of Bidder] is
related to the Head of the Procuring Entity, members of the Bids and Awards Committee
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project
Management Office or the end-user unit, and the project consultants by consanguinity or
affinity up to the third civil degree;

[if a corporation or joint venture;] None of the officers, directors, and controliing stockholders
of {Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head
of the Project Management Office or the end-user unit, and the project consultants by
consanguinity or affinity up to the third civil degree;

{Name of Bidder] complies with existing labor laws and standards; and

{Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in
compliance with the Philippine Bidding Documents, which includes:

Carefully examining all of the Bidding Documents;

b. Acknowledging all conditions, local or otherwise, affecting the implementation of the
Contract;

¢. Making an estimate of the facilities available and needed for the contract to be bid, if
any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the {Name of the Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or
any form of consideration, pecuniary or otherwise, to any person or official, personne! or
representative of the government in relation to any procurement project or activity.

In case advance payment was made or given, failure to perform or deliver any of the
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal
liabllity for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of
confidence through misappropriating or converting any payment received by a person or
entity under an obligation involving the duty to deliver certain goods or services, to the
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act
No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, | have hereunto set my hand this __ day of _ , 20__ at
, Philippines.
[insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
[insert signatory's legal capacity]
Affiant

[urat]

{Format shall be based on the latest Rules on Notarial Practice]



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING ©OF 2 X 100KW (FOR COSTA RICA)
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

UNDER PACKAGE 20-A
SECTION VIl - BIDDING FORMS VisP21213255¢
Standard Form No: NPCSF-GOODS-08
BID LETTER
Date:

To.  THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents Including Bid Bullstin Numbers [insert
numbers] . the receipt of which is hereby duly acknowledged, we, the undersigned, offer to
perform SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 2 X 100KW
(FOR COSTA RICA) AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL GENSETS
AND ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 20-A ( VisP21Z1325Se)
in conformity with the said Bidding Documents for the sum of flota! Bid amount in words snd
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 Bld is accepted, to supply and deliver the goods and perform other
services, if required within the contract duration and in accordance with the scope of the contract
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form,
amounts, and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it
shall remain binding upon us and may be accepted at any time before the expiration of that
period.

Until a formal Contract is prepared and executed, this Bid, together with your written
acceptance thereof and your Notice of Award, shall be binding upon us,

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding
Documents.

We likewise certify/confirm that the undersigned, ffor sote propristorships, insert: as the owner

and sole proprietor or authorized representative of [Name of Bidder] 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 Profect? of the National Power Corporation fror
partnerships, corporations, cooperatives, or joint ventures, Insert: is granted full power and authority by the
[Name of Bidder} to participate, submit the bid, and to sign
and execute the ensuing contract on the latter's behalf for [Name of Project] of the

National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of
our bid.

fname end signature of authorized signatory] fin the capacity of]

Duly authorized to sign Bid for and on behalf of

[name of bidder}



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA}
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSQCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VI - BIDDING FORMS VisP21Z13255¢

Bank Guarantee Form for Advance Payment

To:  THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

{name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract,
{name_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 quarantee in fiqures and words).

We, the fname_of the universalicommercial_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

[amount of guarantee in fiqures and words].

We further agree that no change or addition to or other modification of the terms of the
Contract to be performed thereunder or of any of the Contract documents which may be
made between the PROCURING ENTITY and the Supplier, shall in any way release us from
any liability under this guarantee, and we hereby waive notice of any such change, addition,
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is

received by the Supplier under the Contract and until the Goods are accepted by the
PROCURING ENTITY.

Yours truly,

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {(FOR COSTA RICA}
AND 1 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION VIl — BIDDING FORMS VisP2121325Se

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 DTi on

This further certifies that the articles forming part of the product of (Name of Bidder}

which arefis (Specify} ..are substantially composed of

arlicles, materials, or supplies grown, produced or manufactured in the Philippines. (Please

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/Entity} in

connection with his intention to participate in the bidding for the (Name of Project)

of the National Power Corporation {NPC).

Given this __ day of 20 at , Philippines

Name

Position

Department of Trade & Industry
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SUPPLIER'S SCOPE  OF  WORX SHALL  INCLUDE
mmmmrmmmmmw
NEW SEPTIC  TANK  AS  SHOWN ON  DWG MO
LnDPP=BDN=17.B02.

WORX THIS DRAWING WITH APPUCABLE T AND ELECTRICAL
DRAWNGS.
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FMAL LOCATION AND ARRANCEMENT OF EQUWPVENT/ CARLE TRD!U‘V FRMG/
TAKE-OFF STRUCTURE SHALL BE COORDINATED AND FINAUZED WTH SPUG DURWG
STE VST/ NSPECTION TO ST ACTUAL CONDITIONS.

ALL EQUEPWMENT, PIPING, SUPFORTS AND FITTINGS, WALVES AND QTHER
REQUIRED EXCAVATION AND BACKFILMNG WORKXS MNOLLIDING MTERCONMI

ALL L]

DIMENSIONS SHOWK WAY BE ADJUSTED BASED ON THE ACTUAL DIMENSIONS OF THE
EQUPMENT TO BE SUPPUED BY THE SUPPUERL ACCORDINGLY, SUPPUER SHALL
SUSMIT THE LAYOUT DRAWING COMPLETE WATH THE EQUIPMENT PINAL DVENSIONS,
MRTUM DEPTH OF EWBEDDED PIPES SHALL NOT BE LESS THAN JOOMW W OPIN
CROUMDS AMD 400 W LNDER ROADWAYS. FOR PIPES THAT {ROESES ROADWLY, PIPE
SUEEVE OF STEEL MATERIAL OR RSC SHALL BE PROVIDED.

EMBEDOED FUEL (A PPPE ¥ NECESSARY SHALL BE PAINTED/ WRAPPED WTH TAPE
WRAPPIHG OR  APPROVED EQUIVALENT N ACCORDANCE WTH THE TECHMWICAL
SPECIICATION.

EACM FUEL SUPPLY LINES TO/FROM THE GENSET SHALL BE PROVIDED WTH FLEOBLE
PPE TO/FROM DAY TANK.

8. THE SUPPLIER SHALL YERFY THE LOCATION AND TYPE OF EXISTNG PIPELNES WHERE
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SUBWT PIPHG AL
0. WORK THIS DRAWING WITH APPUCABLE CTVIL AND ELECTRICAL DRAWNGS,
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THIS DRAWANG IS FOR BIDDING PURPCSES OMLY.

ALL DMENSIONS ARE ™ WLLIMETERS UNLESS OTHERWMSE TPECFIED.

FINAL LOCATION AND ARRAMGEMENT OF EQUPMENT/ CAERE TRENCH/ PIFING/ TAXE-DFF STRUCTURE SMALL BE COORDINATED AND FINALIZED WATH SPUG DURING SITE WISIT/ INSPECTION TD SUNT ACTUAL CONDITIONS.

AL EQUIPMEMT, PIPING, SUPPORTS AND AITTINGS, VALYES AND OTHMER ACCESSDRIES, REQUIRED EXCAVATION AND DACKFRLING WORKS INCLUDING INTERCOMNECTION WITH THE EXISTING PIPING SYSTEMES fe. FUEL ANO COOUING
SYSTEMS SHALL BE SUPPLIED, MSTALLED, TESTED AND COMMISSIONED BY THE SUPPLIER.

THE SUPPLIER SMALL SUBWIT DESICN CALCULATIONS AND FOUNDATION DETALS FOR ALL EQUIPMENT TO BE SUPPLIED UNDER THIS SCOPE FORt APPROVAL OF NPC. THE DIMENTIONS SHOWN MAY BE ADJUSTED BASED ON THE
ACTUAL HMENSIONS OF THE EQUIPWENT TO BE SUPPLIED BY THE SUPPLIER. ADCCROMNGLY, SUPPLIER SHALL SUBMIT THE LAYOUT DRAWNG COMPLETE WITH THE FOUIPMENT FINAL DIMENSIONS AND FUEL PIFE SIZES

umnUM DEPTH OF EMBEDDED PIPES SHALL KOT BE 1€55 THAN JOOWMd N OPEN CROUNDS AND 400 MM UMNDER ROADWATS FOR PIPES THAT CRDSSES ROAOWAY, PIPE SIFEVE OF STEEL MATERIAL OR RSC SHALL BE
PROVIDED.

EMBEDDED FUEL O PPE IF NECESSARY SHALL BE FANTED/ WRAPPED WITH TAPE WRAPPING OR APPROVED EQUIVALENT M ACCORDANCE WITH THE TECHMICAL SPECINUATEN,

FUEL AND COOLING WATER SUPPLY LINES MAY BE INTERCOMWECTED WMTH THE PIPING SUPPLY LINES OF THE HEAREST EXISTING GEMERATING SET/S M COORDIMATION WITH THE PLANT MANAGEMENT.

EACH FUEL SUPPLY LNES TD/FROM THE GENSET SHALL BE PROVIDED WITH PLEXISLE PIPE TO/TROM DAY TANK,

THE SUPPLIER SHMALL VERFY THE LOCATION AMD TYPE OF EXISTING PIPELINES WHIRE THE NEW PPMNG SYSTEM WL BE MNTERCOMNECTED, le FUEL OM, WASTE OL AMD DOMESTIC WATER SUPPLY UNES, DURTNG SITE
INSPECTION, THE SUPPLER SHALL SUSMIT PIPING ARRANCEMENT SUSECT FOR WPC APPROVAL

WORK THIS DAAWING WITH APPLICARRE OV AND ELECTRICAL DRAWNGS

FUEL PIPE STZNG SHALL CONFORM TO ASTM AS3 GRADE B, SEAMLESS, SCHIDULE 40,

DOUESTC WATER FPTNG AND FITTNCS SHALL BE WADE OF UNPLASTICIZED POLYVINYL CHLDRDE [UPVC) SCHEDMAE B0 CR CLASS 150 CONFORMING TD ASTW D=17%4 DR APPROVED EQUIVALENT {EXCIPT DTHERWSE SHOWM),
PPING SHALL GENTRALLY BE INSTALLFD) UNDERGROUMD NO LESS THAN J00WM DEFTH,

AL UPYC/PE PIPE DIWMENTONS SHOWH ARE 4 NOUMAL DIAMETER (WAd) WTH THE FOLLOWMG EQUVALENTS:

SN

100mm (47) - 10mm OUTSDE DAMETER (D.0.)
#mm (39 - 90mem 0.0,
WOrm(t ¥) = S0mm DD,
2w (1 %9 - £0mm 0.0, EQUIPKENT
2%rm (1% - A2mm D.D. LAYOUT
20mm (3/49 =  25mem OD.
15me (1/2) ®  20mm DD,
____________________________________________ LEGEND
) 1 ——TAP TO NEAREST _: 771 [pROPOSED LOCATION EQUIPENT/FACAITES
$ = : DOMESTIC WATER | T |EXSTHG EUIPHENT/STRUCTURES
! 77 ] SUPPLY LINE =
77 ’_\/ST oL || | AR
i KITCHEN ! W [MATER Tk
T " C]H — //_Tzs/lrgg z/l 0wl My PIT | ! FOL  [FUEL OL SUPPLY LNE
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW (FOR COSTA RICA) AND
4 X 60KW (FOR LUNANG DPP) MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION IX — BID DRAWINGS VisP21Z713255¢

TYPICAL DRAWINGS
DRAWING NO. TITLE

PKG20A-BDM-17.801
PKG20A-BDM-17.802
PKG20A-BDM-17.803

PKG20A-BDM-17.804

TYPICAL FUEL OIL FILLING SYSTEM (P & | DIAGRAM)
1,000 L FUEL OIL DAY TANK (TYPICAL)

TYPICAL DOMESTIC WATER SYSTEM AND OIL-WATER LINE

GENERATOR SET WEATHERPROOF ENCLOSURE
(TYPICAL FOR ALL GENSETS)

NATIONAL POWER CORPORATION m DI‘ 1X-ii
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PIPE DESIGNATION LEGEND:

FO 20008
NOUMAL PIPE SIZE (MIA)

SEQUENCE KO

0.80-METER FLANGED~——.
PIPE FOR FUTURE

INSTALLATION OF
FLOWMETER

LEGEND

RIAM LE

SATE VALVE (NORMALLY OPEN)

(GATE WALVE [NORUMLY CLDSE)

[LOBE VALVE

REDUCER

FRTER

FLANGE
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LEVEL SWICH

LEVEL GAUGE

HICH LEVEL ALARM
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NOTES:

1.
F A

X

ALL DIMENSIONS ARE IN WHLLMETERS LMLESS DTHERWSE SPEDIRED.

ELEVATION DF DAY TANY $MALL NOT BE LESS THAN THOSE WDICATED ON RELEVANT OV
DRAWNGS, BUT WAY BE ADMSTEDANCREASED TO CONFORM WTH THE INGWE
REQUIREWENTS PER MANUFACTURER'S RECOMUENDATION:

FUEL O PIPES SHALL COMFORM TO ASTM A 5) CRADE A, SCAMLESS AND SCHEDALE 4.
S7E OF FUEL PIPES TO/FROM THE EMGME WAY BE REVISED TO COWFORN WTH THE
REQUIREMENTS SUSUETT TO NPLC APPROVAL

4, V&MB!WBMWQ&MU“MWMWNMG

w

™

STEM, CLASS 150 \"N.\'ES!}O 3 AMD OELOW SHALL BE CAST BROMIE, FLANGED OR
SCREWED ENDS, RISMG STEM, (LASS 150

FUEL (N PIPES WHICH ARE BUWTED UNDERCROUND, IF NECESSARY SMALL PE APPLED WTH
W UL THICKMESS OF TAPE WRAPPIMG APPUED SMRALLY WTH DVERLAP OF 50%
OR APPROVID EOURVALEMT, FDR SIPES THAT (ROSSES ROADWAYS, PIPE REEVE OF
GALYANIZED STEEL MATERIAL DR RSC SHALL BE PROVIDED;

LEVEL, SMTCH FOR MGH AND LOW LEVEL ALARM SHALL EL PROVIDED AND TO BE
UCHITORED AT THE CENERATOR COWTROL & PROTECTION PAMEL LOCATED AT THE
CONTROL ROOM:;

7. FINAL GETAILS AND ADJUSTUENTS SHALL BE DONE M THE FIELD BY THE SUPPUER DURMNG

N\ FO101F]

INSTALLATION:

THE SUPFUER SHALL SUPPLY FLENIBLE HOSE NOT LESS THAM 30 W & AN 1 WETIRS
LONG FITTED WATH SYEEL PIPE NOT LESS THAN 50 MM P FOR MANDUMG FUEL OIL FROM A
210 L DRUM AND FLANGE CONMECTION AT F.0. TRANSFEW PUMP SUCTION. THE RLEXBLE
HOSE SMALL BE WADE OF SYNTHETIC RUBBER TUBE, REMNFORCID WTH SPRAL-PUED
SYNTHETIC FABRIC WITH WIRE HELM: AND

THE DIACRAM SHOWM IS TYPICAL FOR EACH LMIT, TME TAG ND. SHOWN ARE FOR LMIT
KO, 1. TAG NUWBERS OR SN FOR UMIT 2 AND 3 SHALL PE THE SAMC AS UNIT 1
EXCEPT FOR LMIT NUMBER, DX DGTDSL, DGIDIDEL 1FO0=-001, 270001,

0.80—METER FLANGED
PIPE FOR FUTURE
INSTALLATION OF
FLOWMETER

NATIONAL POWER CORPORATION
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NOTES:

1. THIS DRAWNG IS FOR BIODING PURPOSES OMLY:

2. ALL DMENSICNS ARE IN MILLMETERS INLESS OTHERWISE SPECIFIED:

3. ELEVATION OF DAY TANK SHALL NOT BE LESS THAN THOSE MNDICATED
ON RELEVANT CTVWL DRAWMGS, BUT MAY BE ADJSTED/INCREASED TO
COMFORM WITH THE ENGIMNE REQUIREMENTS PER  WANUFACTURER'S
RECOMMERDATION;

4. THE TANK SHALL BE SHOP-FABRICATED, RECTANGULAR MADE OF ASTM
A 38 DR APPROVED EQUAL WTH WINMUM THICKMESS OF 5 MM, WTH
INTERIOR AND EXTERIDR COATNG TO CONFORM WITH THE TECHNICAL
SPECINCATIONS CLAUSE Gw--t1;

5 EACH DIESEL CEMERATING SET SHALL BE PROVIDED WITH FUEL DAY
TANK. [¥SRECARD MAND PUMP FOR DAY TANKS THAT ARE
INTERCONNECTED WITH THE EXOSTING FUEL LINE: AND

6. 1EVEL SWTCH FOR HICH AND LOW LEVEL ALARMW SHALL BE PROVDED
AHD TQ PE MOWITORED AT THE CEMERATOR CONTROL & PROTECTOM
PAMEL LOCATED AT THE COMTROL ROOML

7. OVERFLOW PPE (329) SHALL BE ATLEAST JOOMM ABOVE CROUND,

LEGEND

—— MAN LME
<t [GATE VALVE (MORMALLY 0PEN)

fr] [sRamen

e (755 NATIONAL POWER CORPORATION
H AGHAM ROAD, DILIMAN, QUEZON CITY
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LEGEND

hOMESTIC WATER LNE
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TAP TQ EXISTING
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NOTES:

1
L

ALL DUENSICONS ARE N ARIMETERS UMLESS CTHERWSE SPECIPED,
AL PIPMG, PPE FAITTHCS AMD SUPPORTS, VALMES AND DTHER
ACCESSORES REQUMRED SHALL BE SUPPUIED, INSTALLED ANC TESTED BY
THE CONTRATOR NCLUDMG THE REDUWREDN DXCAVATION AND BACKFILLAVG
WORKS.
DOMESTC WATER PIPING AMD FTTTINGS SHALL BE WADE OF UNPLASTCIZED
FOLYVMLY DMLORIDE(uPYC) SCHEDILE BO OR CLASS 150 CONFORMMG TO
ASTU [-17M OR APPROVED EQUIVALENT (EXTEPT OTHERWSE SHOW (R
AS SPELFED).
WATER SYSTEM PPE SHALL GEMERALLY BE ENSTALLED UNDERCROLUMD MO
LESS THAH J0DWM DEPTH
AL GPYC/PE PRE DRIENSONS SHOWN ARE N NOWMAL DIAMETER (M)
WTH THE FOLLOWNG ECUTVALENTR:

WA () JOMA DUTSIDE OLAMETER [0.0.)

MR (1172 = SO CUTSOE DUMETER (00)

MMM (H1/7) - oD

20 (17 = YA 0D

20 (3/47) = 798l 00,

= 1/ = 2w 0D
THE DUCRAM SHOWH 15 TYPICAL FOR TWO {2) UNITS GENSETS. [YSREGARD
THE 2HO UMIT F DALY OME UMIT IS TO BE MSTALLED/SUPPLETL
THS DRAWNG 5 FUR DOONG PURPOSES OMLY.

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

RLECT: BT, DELWERY, SATALLATION, TEST & COMMIITIONMG OF & X HW
“CONTA RICA] AWD | X SWON (FOR LMD D7) BOMU AR DiESE, CERSFTS AMD
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TME
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THE ENCLOGURE SHALL HAVE THE FOLLOWNG FEATURES:
1.1 LESS THAN 85 48A SOUMD PRESSURE LEVEL AT t METER FROM ANY PONT OF THE ENCLOSURE
1.2 2mm WINW THEXNESS OF WALL/ROCE ENCLOSURE
1.3 STAINLESS BOLTS AND HMCES
1.4 CAN WTHSTAND 250 KPH WIHD VELOCITY AND/OR AS SPECIPED IN THE LATEST EDITION OF MATIONAL STRUCTURAL
CODE OF THE PHILUPPHES,
THE SUPPLIER SHALL SUMAT DRAWNG DETARS OF THE ENOLOSURE FOR NPT REVIEW AMD APPROVAL
THE MOMITORNG/CONTROL POINTS AT MOMITDRING PANEL SHOWN HEREM ARE MINRUM  REQUIREMENTS. ADDITIONAL
MONITDRING POINTS AND ITS ARRAMCEMENT WAY BE PROVIDED AND ARRANGED PER MANUFACTUREIR'S STAMDARD SUBXECT TO
NPT APPROVAL
RAIN TEST EQUIVALENT TO 100uM PER HOUR SHALL St CONDUCTED TO ENSURE THAT RAMN WATER ™S PREVENTED FROM

ENTERING THE £NCLOSURE

DR

Z73\ NATIONAL POWER CORPORATION
fant AGHAM ROAD., DILIMAN, QUEZON CITY

PROUECT BUePLY, DELVERY, WATALLATION, TERT & COMMAHOMMG OF 1 N 1005W [F
O ROCAY AMD 1 X S0 (PO LALANG [rr) MOOULAR DA, GEMMITE Ay
ASSOCIATED ELECTRICAL ECLAMIME MY UnDER FACLADE 304

™ GENERATOR SET WEATHERPROOF ENCLOSURE
(TYPICAL FOR ALL GENSETS)
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e | WATURE OF SEVIICM ey | com. | Reco | ween.

1=~ R D I P T T
MEC o DLO
v PKG20A-BOM.17.804 |mnVlsP21Z132SSe
xue NTS BiD DRAWING w 0




I

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100KW {FOR COSTA RICA) AND
1 X 60KW (FOR LUNANG DPP} MODULAR DIESEL
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
UNDER PACKAGE 20-A

SECTION iX - BID DRAWINGS VisP21Z13255¢

BID DRAWINGS

ELECTRICAL DRAWINGS
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BID DOCUMENTS

SECTION V1 - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 100 KW (FOR COSTA RICA
DPP) AND 1 X 80 KW (FOR LUNANG DPFP) MODWLAR
DIESEL. GENSETS AND ASSOCIATED ELECTRICAL
EQUIPMENT UNDER PACKAGE 20-A

LuzP2121325S¢

SECTION IX - BID DRAWINGS
EW - ELECTRICAL DRAWINGS
DRAWING NO. TITLE
CstDPP-BDE-17.801 SINGLE LINE DIAGRAM
{2 x 100kW D/G Sets Costa Rica DPP)
CsrDPP-BDE-17.802 EQUIPMENT LAYQUT
(2 x 100kW D/G Sets Costa Rica DPP)
CsrDPP-BDE-17.803 SECTIONS AND DETAILS OF
SWITCHYARD

CsrDPP-BDE-17.804

LunDPP-BDE-17.801

LunDPP-BDE-17.802

LunDPP-BDE-17.803

tunDPP-BDE-17.804

(2 x 100kW D/G Sets Costa Rica DPP)

CABLE TRENCH AND CONDUIT LAYOUT
(2 x 100kW D/G Sets Costa Rica DPP)

SINGLE LINE DIAGRAM
{1 x 60kW D/G Set Lunang DPP)

EQUIPMENT LAYOUT
(1 x 60kW D/G Set Lunang DPP)

SECTIONS AND DETAILS OF
SWITCHYARD
(1 x 60kwW D/G Set Lunang DPP)

CONDUIT LAYOUT
{1 x 60kW D/G Set Lunang DPP)

NATIONAL POWER CORPORATION
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NOTES:

1, AL DMENSIONS MOCATED ARE N MILLMETERS UMLESS
OTHERWSE SPECIFIED.

2. THE CENERATOR CONTROL AMD PROTECTION PANEL (GLPF)
ENCLOSURE SHALL BE COLORED RAL 7032 AND ITS STEEL
MTMMSSMBEATLEASTTHZDM

M CAME EW=49 OF SECTION W -
SPEORCATIONS:

o, CONTROL SYSTEM (LOCAL/REMOTE SELECTOR SWITCH SHALL
BE LOCATED N THE OCPP)

b. PROTECTION SYSTEM (TWE PROTECTION RELAYS SHOWN ON
THE SNGIE UNE DIACRAM ARE THE WmRM REOQURED

OrSTIGUNSH

OPERATION BY MEANS OF WISUAL AND AUDILE WARNING)
d SYNCHRONTZATION AND LDAD SHARMG FUNCTION (SMALL
MNOLUDE  DRSCRETE  ANALOG  METERWG  DEVCES  /
INDICATING ~ INSTRUMENTS  NECESSARY  FOR MANUAL

CONTROL, MOMITORING AMD SYMCHROMIZATION PURPDSES FOR
AFPPROVAL OF NPC,

5 THE CCPP SHALL BE OESIGNED HOT 10 EXCEED THE
DIMENSIONS SHOWN TO AT INTO NPL'S EMISTING CONTROL

ROUOM,

6. THE SUPPUER SHALL PROVIDE ALL THE NECEESARY
SOFTWARE FOR ALL THE CONTROL PANEL MODUES. AL
LCEMSES AND UPDATES SHALL BE PROWDED FOR THE MEXT
FIVE YEARS AFTER THE WARRANTY PERICO AT NO ADDITIOWAL
COST TO NPL.

7. THE CABLE ENTRY OF THE CCPP SHALL BE REFERRED TO THE
TECHNICAL DATA SHEETS,

LEGEND:
GCPP ~  CONERATOR CONTROL AND PROTECTION PAMEL
P - DGTAL POWER METER

GCPU = CENERATDY CONTROL AMD PROTECTION WOOULE

omer RN NATIONAL POWER CORPORATION
Faay
:: AGHAM ROAD, DILIMAN, QUEZON CITY

X S0 (FON LUMANO D) BOOULAR DR REL GEW! Aty

iy, BUPPLY, CELVERY, PETALLATION, TEET L CONMSI0MING OF I X 18000 |F
"CEATA RUCA) AMD 1 Ty
ASSOCIATEG ELECTIICAL EGLWMEMT UNDER FACKAGE I9-8.
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DETAIL-D
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GROUND CLAMP
50mm’ BARE COPPER WR

500

EXQTHERMIC WELDING——%

CONMECTION
£ DETAL "A”

7/~ "\ STEEL POLE GROUNDING CONNECTION

\_L/ SCALE NTS

NOTES:

1. AL DMENSIONS INDICATED ARE M MLLMETERS UNLESS
OTHERWSE SPECIFIED,

2 CROUNDNG CONDUCTOR SWall BE EWBEDOED AT LEAST
©.60m

-3, Al ECUPMENT GROUNDING SHALL BE CONNECTED TO THE

DASTING GROUNDMG MAT,

4. THE SUPPUER SHALL PROVIDE TwD [2) TERMINALS FOR
EQUIPMENT BODY GADUNDING OF ALL WAJOR EQUIFMENT
(Lo DESE. GENERATOR, GENERATOR CONTROL  AND
FROTECTION PANEL ANG SENERATOR TRANSFORMER) AND
SHALL BE CONKECTED TO THE CROUNDING CRID USING
100mm" WSULATED COPPER CONDUCTOR ANO EXOTHERWAC
WELDING PROCESS.
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LOW WOLTAGE SIOE
HSULATING SHROUD

480Y TRANSFORMWER
BUSHING

WGH VOLTAGE SIDE
NILATHG SHROUD
TERMMATON. KT
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FROM GUER&TM——S
CONTROL. AMD
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PANEL (GCPP)
TO CRUIXUNDING GRID
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NOTES:

THE MUMBER OF POWER CABLES PER PHASE FOR THE 1OW

VOLTAGE {LY} SIOE IS FOR DIODING PURPOSES DMLY, THE
SUPPLER SHALL VERIFY WHAT IS INDICATED IN THE SINGRE
LINE (IAGRAM AND SHALL PROVIDE PROPER CABLE
TERMINATION,

2 T™E SUPPUER SHALL PROVIDE TERMINATION KIT FOR THE
MEDKA VOLTACE POWER CADLES AMD SHALL DESICH
PROPER TERMINATION FOR THE NEUTRAL CABLE :

5 THE LY SIDE AND MV SIDE BUSHINGS SHALL BE PROVIDED
WTH SUTABLE INSULATING SHROUD, THE INSULATING
SHROUD SHALL BE MANUFACTURID THROUGH DIP MOLLDNNG
PROCESS AND SHALL BE WADE FROM FLEXIBLE POLYVINYL
CHLORDE (PVC) MATERIAL, SUITABLE FOR LOW WOLTACE TO
MEDIM YOLTAGE APPLICATIONS,

4, THE INSLLATING SHROUD SHALL BE FRLAME RETARDANT,
COMFORMING WITH THE UL 94 STAMDARDS AMD SHALL BY
TYPE TESTED FOR ELECTRIC STRENGTH M ACCORDANCE

WTH IEC 50243=1 OR APPROVED EQUIVALENT STANDARDS.

OWER:
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‘Gowta AD | X B [POR LUMNG. iy BODULAR [HE SEL GENIETS Aho)
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THE HEAREST AVANLABLE RAMP

CRLT FOR UCHTING LOADS ||

ga

5.

1

\\‘_‘

LIGHTING LAYOUT

N\ (HAZARDOUS WASTE STORAGE)

L/ s

®

IP55, WEATMERPROOF SURFACE MOUNTED
TYPE UCHTING FIXTURE, WTH 500 mm
LONG  POLYCARBONATE HOUSMG AND B
WATTS LED TUBE.

7\ DETAILS OF LUMINAIRE

1:23

\L/ s

NTS

NOTES:
1, AL DWENSONS ARE S MRELWETER UWLESS OTHERWSE

SPECIIED.
2 ummmnmmmm&mmm{umr
PROVISINS THE PHLUIPETE ELECTRICAL CODE,  LOCAL

ORDMANCES A:N'Q REGULATIONS.

3. THE ACTUAL COMDUT Fuw SHALYL BE DETERMNED M THE

& WRES SHALL BE_ 35 mm? ‘I’I-!H'H/‘IHW—Z EOOV MSULATION,
90T CPERATING TEMP, STRANDED COPPER mmon.

5 CONDURT SHALL BE 20 mm DIA, uPVE, SCH.

6. THIS DRAWNG SHALL BE WORMED WITH OOV AND MECHAMICAL
B DRAWNGS.
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GENERAL NOTES:

1. THE CENERATOR BEARMGS SHALL BE DESIGNED TO ALLOW MIMMMAL STRESS MDUCED M THE SHAFT, GEMERATORS
RATED SOOKW AND BELOW SHALL HAVE A SMGAE OR DOUBLE BEARMNG DESIGH.

2 SPALL MEATERS SHALL BE INSTALLED DN THE GENERATOR FRAME TO WAMNTAN TEMPERATURE OF THE ENTIRE

NOT ™ USE POWER SUPPLY SHALL BE 240Vyy SINGLE PHASE ANO

S4AY. BE SOURCED FROM THE EXISTVG STATION SERVICE TRANSFORMER. AUTOMATIC CONTROL FUR SPACE
HEATERS SHALL BT MTECRATED N THE CENERATOR CONTROL AND PROTECTION PANEL (GCPP)L

FOR WOMITORING, ALARM, DETECTON AND PRQTECTON OF THE WINDINGS PROVIDED AT THE GCPP, AT CERTAM
PRE-SET TIMPERATURE (ALARM SETTMC), THE TEMPERATURE DETECTOR WRL TRIGGIR AM ALARM SO THAT AN
ADAPSTWENT OF ACTION BEFORE ANY WSULATION DAMAGE QCDURS MAY BT DONC. THE CIRCIT BREAKER FIR
THE ALTERMATOR WL AUTCMATICALLY TRTP N THE EVENT THAT THE TEMPERATURE DETECTORS MEASURE THE
WHOMNG TEMPERATURE TO BE ABOVE THE (SUTDOWN SETTING) VALUE.

4, ALL WORKS T BE OONE AND EQUIPMENT TO BE SUPPLIED SHALL BE N COMPLIANT TO THE LATEST PROVISONS
OF THE FOLLOWNG STANDARDS:

o AGMEE - AVERCW NATONAL STUWONRDS WSTIUTE MO/R NSTIVEE OF ELCTRCAL &
ELFCTRONIC ENGIMEERS
b HOM - NATOWAL ELECTRICAL MAMUFACTURERS ASSOCATION
e - STANDARD FOR WOTORS AMO CENERATORS
o3 . TARMOPLASTC-NSUATED WRE AND CABLE FIR T TRANGMISSON  AND
DISTRBUTION OF ELECTRICAL ENERGY
81 - UOLDED CASE CIRCUT BREAKIR
s | AOUSTRAL CONTROLS AND SYSTEMS: CONTROLLERS, CONTACTORS AND OVERLCAD
RFLAYS RATED 500 YOLTS
s - COVRAL STANDARS FOR WOUSTRIAL CONTROL AND SYSTEMS
we - MOTORS AND CENERATORS
ooz | SAFETY STANDARD FOR CONSTRUCTION & CUSDE FOR SELECTION, ISTALLATION AND
USE OF ELECTRIC MOTORS AND  CENERATORS
L ow - UNDERWRITERS LASORATORIES, NC. {ALL PARTS APPLY)
" - RUBSER-WSULATED WRES AND CASLES
8 - THERMOPLASTC NSULATED WRES AND CABLES
508k - DOUSTRUL CONTROL ECUPMENT
1083 - MACHNE TOOL WRE (MTW) FER STRANDED CONDUCTDR OMLY

4 %C - INTERNATIONAL ELECTRO-TECHMICAL COMMISTION
50255 - ELECTRICAL RELAYS
BOC4A - MNETRUMVENT TRANSFORMER
E00M = NSULATION CODRDMATION
£0078 - PLOWER TRANSFORMERS, PARTS 12
50050 - HGH VOLTACE TEST TECHMIOUE
§1439 - LOW VOLTAGE SMTCHCEAR AND CONTROLGEAR ASSEMSUIES

POWER CABLES WTH DORUCED MNSULATON AMD THER ACCESSORES FOR RATD
YOLTAGES PARTS 1 & 2

. NPA = NATEOMAL PRE PROTECTION ASSDOATION
STANDARD WETHOO OF TEST FOR FIRE AND SMORE CHARACTERISTICS OF WRES AND

£ ASN = AMERCAN SOCTETY FOR TESTIHG AND MATERIALS
g IS0 - INTERNATIONAL STANDARDS ORGAMZATION )
o . -OUALTY SYSTEM MOOEL FOR OUAUTY ASSURMMCE ™ DF . /DEVELOPWENT,
MAMUFACTURE AMD TESTING
o002 - GUALITY SYSTEM WODEL FOR CUALITY ASSURANCE B PROC 0N, NSTALLATION &
SERVICING o
h  PEC - PHILIPPINE ELECTRICAL CODE

S THE SUPPUER'S EOUIPMENT TO BE SUPPUTD SHALL BE SUSLECT TD ALL TES™ D NSPECTION TD ENSLRE THE
SATSFALTIRY PERFORMANCE OF AL THE EQUIPMENT, AL\ THE TESTS AND  £CTION SHALL BE DOME WTH MO
ADOMIONAL COST TO KPC AND SHALL BE COUPLIANT TO THE REQUREMENT 7 THIS TENDER:

-3 =414 - INSPECTION AND TESTING FOR AC CENERY 5
b W58 - TLSTS TO BE PERFORVED FOR POWER * ASFORVIRS
e D120 - FACTORY ASSEMELY AND TESTS

6. NON-COMPUANCE TO THE REQUPEMENTS STATED ™ THS TENDER SHALL BE GROUMDS FOR DISCUAURCATION.
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