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National Power Corporation

INVITATION TO BID

automaticaily rejected at Bid opening.

PUBLIC BIDDING ~ BCS 2024-0164

1. The NATIONAL POWER CORPORATION (NPC), through

of CY 2024 intends to apply the sum of (Please see schedule below} being the Approved Bu
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC sha

its

approved
get

Corporate Bu?get
Il be

PR Nos./PB Ref No. & Similar Prebid | o S | ABC/Amtof
Description Contracts Conference Opening Bid Docs
SO-OPD23-008/ .
Design, Supply,

PB230822-CM (PB3) Delivery,

_ Installation, Test
Design, Supply, Delivery, i and 19 March 2024 | 02 April 2024 | ™ 40,750,800.00 /
instaliation, Testing and | Commissioning of |  8:30 AM. 9:30 A.M. ™ 25,000.00
Commissioning of Maripipi Island | @ Solar PV Power :
Solar PV-Diesel Hybrid System ?IOaUT'(tWOf at least
(with ESS) P

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

AFG-LOG-002.F03
Rev.Na.Q
Page 1 of 2

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

Delivery Period / Contract
Duration

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

PR Nof/s. / PB Ref No/s.

Two Hundred Fifteen (215)

S0O-OPD23-008 Calendar Days

Ten (10) Years

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

ry
“passAail’ criterion as specified in the 2016 revised implementing Rules and Reguiations (IRR) |of
Republic Act (RA) No. 9184,

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

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

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

Services Divis:on 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 tnay be acquired by interested Bidders from the given address and
website(s) and upon payment of the appiicable fee for the Bidding Documents, pursuant to the latest
Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the quidelines based on
the grounds provided under Section 41 of R.A. 9184 and its Revised IRR.

The National Power Corporation will hold Pre-Bid Conference (see table above) and/or through vid
conferencing or webcasting which shail be open to prospective bidders. Only registered bidder/s shall be

allowed to participate in the conduct of virtua: pre-bid conference. Unregistered bidders may attend the
Pre-Bid Conference at the Kafiao Reers, NPZ subjectto the following:




Invitation to Bid - BCS 2024-0164

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

b. Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 $.2023
lifting the State of Public Health Emergency Throughout the Philippines !

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

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

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

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

9. Bid opening shall be in the Kafiao Function Room, NPC Head Office, Diliman, Quezon City and/or via

online platform to be announced by NPC. Bids will be opened in the presence of the bidders’
representatives who choose to attend the activity. . |

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

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

11. For further information, please refer to:

Bids and Contracts Services Division,

Logistics Department ,

Gabriel Y. ltchon Building 2

Senator Miriam P. Defensor-Santiago Ave. (formerly HIR Road)
Cor. Quezon Ave., Diliman, Quezon City, 1100 T

Tel Nos.: Tel Nos.: 8921-3541 local 5564/5713

Email: besd@napocor.gov.ph /

12. You may visit the following websites:

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

ATTY. MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel and
Chairman, Bids and Awards Committee

AFG-LOG-002.F03
Rev,No.0
Page 2 of 2



http://www.napocQr.onv.ph/bcfid/hiri.g

BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22Z1506Se

SECTION Il

INSTRUCTIONS TO
BIDDERS

NATIONAL POWER CORPORATION



81D NOCUMENTS * DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP] ISLAND SOLAR PV-
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SECTION Il - INSTRUCTIONS TO BIDDERS
TABLE OF CONTENTS
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SECTION Il - INSTRUCTIONS TQ BIDDERS VisP22215068e

SECTION Il - INSTRUCTIONS TO BIDDERS -

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING
OF MARIPIPI ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS), with
identification number VisP22Z1506Se.

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

2. Funding Information

2.1. The GOP through the source of funding as indicated below for CY 2024 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.

5. Eligible Bidders

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

NATIONAL POWER CORPORATION I-TB-1
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BID DOCUMENTS "DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)

SECTION I -~ INSTRUCTIONS TO BIDDERS VisP22Z1506Se

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

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

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

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

6. Origin of Goods

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

7. Subcontracts

7.1. The Bidder may subcontract portions of the Project to the extent aliowed by the

Procuring Entity as stated herein, but in no case more than twenty percent (20%)
of the Project.

The portions of Project and the maximum percentage allowed to be subcontracted

are indicated in the BDS, which shall not exceed twenty percent (20%) of the
contracted Goods.

7.2. The Supplier may identify its subcontractor during the contract implementation
stage. Subcontractors identified during the bidding may be changed during the
implementation of this Contract. Subcontractors must submit the documentary
requirements under Section 23.1 of the 2016 revised IRR of RA No. 9184 and

comply with the eligibility criteria specified in ITB Clause 5 to the implementing or
end-user unit.

7.3. Subcontracting of any portion of the Project does not relieve the Supplier of any
liability or obligation under the Contract. The Supplier will be responsible for the
acts, defaults, and negligence of any subcontractor, its agents, servants, or

workmen as fully as if these were the Supplier's own acts, defaults, or negligence,
or those of its agents, servants, or workmen.

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 IB.

NATIONAL POWER CORPORATION Ii-ITB-2




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION It -~ INSTRUCTIONS TO BIDDERS VisP22Z15065a

9.

10.

11.

12.

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 1B, at least
ten (10) calendar days before the deadline set for the submission and receipt of Bids.

Documents comprising the Bid: Eligibility and Technical Components

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

10.2. The Bidder's SLCC as indicated in ITB Clause 5.3 should have been completed
within Ten (10) Years prior to the deadline for the submission and receipt of bids.

10.3. If the eligibitity 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 shail 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.

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.

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

Bid Prices

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

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

NATIONAL POWER CORPORATION
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BID DOCUMENTS ' DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP] ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS}

SECTION [l - INSTRUCTIONS TO BIDDERS - VisP22Z15065e

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

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

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

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

i. Unless otherwise stated in the BDS, the price of the Goods shall be
quoted delivered duty paid {DDP) with the place of destination in the
Philippines as specified in the BDS. 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.

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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

15. Sealing and Marking of Bids

Each Bidder shall submit Two (2) copies of the first and second components of its Bid,

marked Original and photocopy. Only the original copy will be read and considered for
the bid.

Any misplaced document outside of the Original copy will not be considered. The
photocopy is ONLY FOR REFERENCE.

NATIONAL POWER CORPORATION H-iTB-4

bR
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SECTION Il - INSTRUCTIONS TO BIDDERS

AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)
. : VisP22Z1506Se

16.

17.

18.

19.

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

If the Procuring Entity allows the submission of bids through online submission to the
given website 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 shali be considered non-responsive and, thus, automatically disqualified.

Bidders must also comply with the Disclaimer and Data Privacy Notice specified in the
BDS.

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, atiendance 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.

Domaestic 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.

19.3. The descriptions of the lots or items shall be indicated in Section VI (Technical
Specifications), although the ABCs of these lots or items are indicated in the
BDS for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the

NATIONAL POWER CORPORATION - I-1T8-5
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20.

21.

19.4,

19.5.

2016 revised IRR of RA No. 9184, The NFCC must be sufficient for the total of
the ABCs for all the lots or items participated in by the prospective Bidder.

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

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

Post-Qualification

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

Signing of the Contract

21.1. The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184

shall form part of the Contract. Additional Contract documents are indicated in
the BDS.

NATIONAL POWER CORPORATION
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SECTION (il —BID DATA SHEET VisP22Z1506Se

SECTION IIl - BID DATA SHEET

ITB
Clause
5.3 For this purpose, similar contracts shall refer to Design, Supply, Delivery,

Installation, Test, and Commissioning of a Solar PV Power Plant of at least
100kWp.

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

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

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.

10.1 The prospective bidder shall submit a valid and updated Certificate of PhilGEPs
Registration under Platinum Membership (all pages including the Annex A of the
said Certificate). Non-compliance shall be a ground for disqualification.

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

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.

NATIONAL POWER CORPORATICN . I-BDS-1
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_ o . AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Il - BIO DATA SHEET VisP22Z1506Se

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

1. Drawings and documents to be submitted with the Bid as specified in

Clause GW-12.2 of Section Vi - Technical Specifications (GW-General
Works)

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.

15.0 All bid submissions and related correspondences are confidential and for
viewing only by the intended recipient/s. Any unauthorized access to review,
reproduce, or disseminate the information contained therein is strictly prohibited.
The National Power Corporation (NAPOCOR) does not guarantee the security
of any information electronically transmitted.

Bid submissions and related correspondences may contain personal and
sensitive personal information, and are subject to the Data Privacy Act of 2012,
its implementing rules, regulations and issuances of the National Privacy
Commission of the Philippines (“Privacy Laws™). By viewing, using, storing,
sharing and disposing (collectively “Processing”), such bids submissions and
correspondences, you agree to comply with the Privacy Laws. By responding to
correspondence, you consent to the Processing by NAPOCOR of the Personal
Data contained in your submission/reply in accordance with NAPOCOR's
Personal Data Privacy Policy which you can find at http://www.napocor.gov.ph.

To report any privacy issue, contact the Data Privacy Officer at

dpo@napocor.qgov.ph.

NAPOCOR is not liable for the proper and compiete transmission of the

information contained in bid submission/correspondences nor for any delay in
its receipt.

NATIONAL POWER CORPORATION 11-BDS-2
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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)

Architectural Works 174,000.00
Civil Works 8,942,200.00
Electrical Works 30,691,600.00
Mechanical Works 617,000.00
Other Works/Supply/Services 326,100.00

TOTAL ABC 40,750,900.00

olele|o|p

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.

19.5

If the Bidder opted to submit a Committed Line of Credit (CLC), the bidder must
submit a granted credit line valid/effective at the date of bidding.

20.1

Additional documents to be submitted during Post-Qualification:

a. Class A — Eligibility Documents listed on the Annex A of Certificate of
PhilGEPs Registration under Platinum Membership pursuant to Section
34.3 of the Revised IRR of R.A. 9184

b. 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);

c. 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;

d. Contract/Purchase Order for the contract stated in the Statement of the
bidder’s Single Largest Completed Contract (SLCC) similar to the contract to
be bid (Form No. NPCSF-GOODS-03)

e. Drawings and documents to be submitted during post-qualification process
as specified in Section VI — Part Il (Technical Data Sheets — Electrical
Works, EW)

Manufacturer's brochures, manuals and other supporting documents of
equipment, materials, hardware and tools proposed by the bidders must
comply with the technical specifications of such equipment, materials,
hardware and tools. It shall be a ground for disqualification if the submitted
brochures, manuals and other supporting documents are determined not
complying with the specifications during technical evaluation and post-
qualification process.

Equipment, materials, hardware and tools proposed by the winning bidder to
be supplied, which were evaluated to be complying with the technical
specifications, shall not be replaced and must be the same items to be
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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.

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.
NATIONAL POWER CORPORATION , M-8DS4
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'SECTION IV ~ GENERAL CONDITIONS OF CONTRACT
1. Scope of Contract

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

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

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

2. Advance Payment and Terms of Payment

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

2,2, The Procuring Entity is allowed to determine the terms of payment on the partial
or staggered delivery of the Goods procured, provided such partial payment
shall correspond to the value of the goods delivered and accepted in
accordance with prevailing accounting and auditing rules and regulations. The
terms of payment are indicated in the SCC.

3. Performance Security

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

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

4. Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test
the Goods to confirm their conformity to the Project specifications at no extra cost to
the Procuring Entity in accordance with the Generic Procurement Manual. In addition
to tests in the SCC, Section VI (Technical Specifications) shall specify what
inspections and/or tests the Procuring Entity requires, and where they are fo be
conducted. The Procuring Entity shall notify the Supplier in writing, in a timely manner,
of the identity of any representatives retained for these purposes.
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All reasonable facilities and assistance for the inspection and testing of Goods,
including access to drawings and production data, shall be provided by the Supplier to
the authorized inspectors at no charge to the Procuring Entity.

5. Warranty

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

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

6. Liability of the Supplier

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

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

I GCC

Clause

1

Delivery and Documents —

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

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

For Goods supplied from within the Philippines

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

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION — V-SCC-1
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(|) Original and four bopiés of the Supplier's invoice showing Goods'
description, quantity, unit price, and total amount;

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

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

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

{v) Certificate of Completion/Inspection Report signed by the Procuring
Entity’s representative at the Project Site:

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

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

(viii) 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 - Small Power Utilities Group.

Incidental Services —

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

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

b.  fumishing of tools required for assembly and/or maintenance of the
supplied Goods;

c. fumishing of a detailed operations and maintenance manual for each
appropriate unit of the supplied Goods;

d. performance or supervision or maintenance andfor 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

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

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

Spare Parts —

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

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

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

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

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

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

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

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

Packaging —

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

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

NATIONAL POWER CORPORATION V-8CC-3

M3




‘BID DOCUMENTS = -~ : - DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
B : : AND .COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION V — SPECIAL CONDITIONS OF CONTRACT VisP2221506Se

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

Name of the Procuring Entity

Name of the Supplier

Contract Description

Final Destination

Gross weight

Any special lifting instructions

Any special handling instructions

Any relevant HAZCHEM classifications

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

Transportation —

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

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

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

The Procuring Entity accepts no liability for the damage of Goods during transit
other than those prescribed by INCOTERMS for DDP deliveries. In the case
of Goods supplied from within the Philippines or supplied by domestic Suppliers
risk and title will not be deemed to have passed to the Procuring Entity until
their receipt and final acceptance at the final destination.
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intellectual Property Rights —
The Supplier shall indemnify the Procuring Entity against all third-party claims
of infringement of patent, trademark, or industrial design rights arising from use
of the Goods or any part thereof.
20 The applicable Terms of Payment for this Contract is Clause 2.2, item No. 3.
2.2 Advance payment not to exceed fifteen percent {15%) of the contract amount
shall be allowed and paid within sixty (60) calendar days from effectivity of the
contract and upon the submission to and acceptance by the Procuring Entity
of an irrevocable letter of credit or bank guarantee issued by a Universal or
Commercial Bank. The irrevocable letter of credit or bank guarantee must be
for an equivalent amount, shall remain valid 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 VIl- Bidding Forms.

(b) On Delivery: Eighty percent (80%) of the Confract 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 successfu! test and
commissioning, if required, the Supplier shall have the right to claim
payment of the remaining twenty percent (20%) subject to the
Procuring Entity’s own verification of the reason(s) for the failure to
issue documents (vii) and (viii) as described in the SCC provision on
Delivery and Documents.
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(b

(c)

(a)

(b)

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

(@)

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

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. Ctherwise, the total
delivery payment shall be charged against the advance payment and
the remaining advance payment will be fully recouped from the
succeeding claims.

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

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

supply price:

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

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

NATIONAL POWER CORPORATION
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(c) On Acceptance: The remaining forty percent (40%) of the price of the

-payment and the remaining advance payment will be fully recouped
from the succeeding claims.

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

3.2

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

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 confract effectivity) plus sixty
{60) days after NPC's acceptance of the last delivery/final acceptance of
the project.

In case of surety bond, any extension of the contract duration or delivery
period granted to the SUPPLIER 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 SUPPLIER 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:

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

NATIONAL POWER CORPORATION m V-SCC-7
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ii. The amount claimed by the Obligee under this bond shall be paid in
full and shall never be subject to any adjustment by the Surety;

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.
5 Guarantee for Additional Equipment Warranties are also specified in Section

VI - Part [, Tec hnical Specifications, Clause 19.0 - General Works (GW) and
Clauses 2.5 & 3.8 - Electrical Works (EW)

CORRECTION OF PUNCHLIST ITEMS:

After to the conduct of Test and Commissioning/Joint Final Inspection or upon
the advice by the NPC, the Contractor/Supplier must correct any remaining
works and work deficiencies identified in the punchlist issued for the project
within one (1) month considering the approved remaining contract time.

Failure to comply with this provision shall be grounds for non-issuance of
Certificate of Satisfactory Performance which is a requirement for future
bidding with the NPC. This, however, shall not preclude NPC’s claim for
liguidated damages, imposition of any other penalties and/or filing of
blacklisting actions in accordance with the blacklisting guidelines issued by the
Government Procurement Policy Board (GPPB).

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

1. Penalty for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, 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, Clauses 1.10.9 and 2.4.7.9 -
Electrical Works (EW).

2. Penalty for failing to attend the requested maintenance/repair service

Aside from the Liquidated Damages and Penalty for Failure to Meet
Transformer Guarantees, the PROCURING ENTITY shall also impose a
penalty 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.

The penalty to be imposed to the Supplier shall be in accordance with
Section VI - Part |, Technical Specifications, Clause 19.0 - General Works
{GW).
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PART | - TECHNICAL SPECIFICATIONS
GW -GENERAL WORKS

GW-1.0 PROJECT DESCRIPTION

This specification covers the general technical and associated requirements for
the Design, Supply, Delivery, Instailation, Testing and Commissioning of
Maripipi Island Solar PV - Diesel Hybrid System with Energy Storage System
(ESS). Also included in this document are the specifications for, but not limited
to, the 13.8kV tie line, solar panels, string inverters, energy storage system,
monitoring system, control & instrumentation system, telecommunication and
conduit, lighting system, lightning protection and grounding system, structural
support including designed typhoon protection, appropriate interconnection
lines and its appurtenances and metering systems for the safe and reliable
operation of the Solar Hybrid Power System.

Other materials and parts which are not specifically mentioned herein but are
necessary for the proper assembly, installation, and safe operation of the
equipment shall be furnished including special tools and all required spare parts
and consumables during the warranty period.

Equipment shall essentially be the standard products of the manufacturer which
best meets the applicable international and regulatory standards. The Supplier
shall accept full responsibility for its work in the design, installation,
performance, qualifications, specifications, documentation, reports, fabrication,
corrosion protection, shop testing and materials handling. Field testing and
commissioning including the warranty provisions shall comply with the
appiicable standards and the requirements of this specification.

Workmanship shall be of first-class quality and in accordance with the best
modern design practice for the manufacture, installation, assembly and test of
all equipment and materials, notwithstanding any omissions from the

specifications and drawings. Only qualified technicians shalil be employed by
the Supplier.

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

Gw-2.0 PROJECT LOCATION

The Solar PV-Diesel Hybrid System (with ESS) is located in Brgy. Casibang,
Maripipi Island, Biliran (11°45'46.42"N, 124°19'5.24"E).

Table 1.0 below shows the existing mode of transport from Manila Port Area to
project site, subject to verification by the supplier.
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TABLE 1.0
EXISTING MODE OF TRANSPORT TO MARIPIPI SOLAR PV PLANT
PLANT 1 2 3 4 5
s S L S L
Mal"p’g‘ L Matnog, Allen, Naval, Maripipi,
Solar Pv- - Sorsogon | Northern | Biliran Port | Biliran
D[esgl Manila to Port to Samar to Maripipi, Port to
Hybrid Matnog, Allen, Port to Biliran Port | Maripipi
aysge_m: So;sogon Northern Naval, Site
aripipt, ort Samar | Biliran Port
Biliran Port
NOTES: L-Land Travel; S - Sea Travel: S-S- Special Trip Sea Travel

GW-3.0 PROJECT DURATION

The contract period shall be two hundred fifteen (215) calendar days
reckoned from the receipt of Notice to Proceed inclusive of Twenty (20)
unworkable days considered unfavorable for the execution of the works. The
equipment shall be delivered, installed, tested, and commissioned at Maripipi
Solar PV site and Maripipi DPP. The Supplier shall be responsible for taking
reference to its accessibility, means of 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 of the Supplier
regarding the existing conditions of the delivery point shall be his responsibility
and no additional payment thereof shall be made by NPC.

GW-4.0 SITE INSPECTION

The Supplier shall be required to conduct site inspection to verify the actual
condition of solar plant site, existing NPC power plant and its diesel generators
and controls, and 13.8kV tie line route.

Schedule of the site inspection shall be coordinated with the DPP Plant-in-
Charge of Maripipi and/or its duly authorized NPC personnel. The Supplier
shall secure Certificate of Site Inspection duly signed by the aforementioned or
his authorized NPC personnel. The certificate shall be submitted during post
gualification.

GW-5.0 DESIGN AND DUTY CONDITIONS

GW.5.1 Site Condition and Design Consideration

The Supplier shall be responsible for visiting the project sites and thoroughly
investigate and familiarize himself with all the site conditions, 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.
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Any and/or all expenses arising through the lack of knowledge or understanding
regarding the existing conditions of the sites shall be the responsibility of the
Supplier and no additional payment thereof shall be made by NPC.

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

Elevation above sealevel : 25to 35m

Ambient temperature : 21-35C

Barometric pressure . 95.52-101.01kPa abs
% Relative humidity . upto100%

Design for seismic loads . Seismic zone factor 0.4
Max. wind velocity : 300 km/hr

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

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

a) Natural period and mode of vibration

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

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

The plant and equipment required under this contract shall meet the seismic
design requirement for earthquake conditions.

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

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

All support and building structures under this contract shall meet the wind
velocity requirements specified in the latest edition of NSCP. The
recommended wind loading for electrical equipment shall be based on the latest
edition of the Philippine Electrical Code and/or other applicable codes and
standards.

GW.5.2 Design Requirements

The Suppiier shall undertake the following design requirements relative to the

provided site conditions and design considerations:

a) The Supplier is responsible for the design as well as the implementation
plan under this contract. The detailed design shall be based on the
following minimum requirements:
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b)

c)

d)

e)

)

h)

)

k)

Design Drawings included in this Document;

Technical Data Sheet for Solar Panel;

Technical Data Sheet for String Inverter:

Technical Data Sheet for DC Box/AC Combiner Box:

Technical Data Sheet for Cables;

Technical Data Sheet for Solar PV Plant and Energy Storage
System transformer;

Technical Data Sheet for Energy Storage System and its
appurtenances; and

Technical Data Sheet for Power and Energy Management
System and if applicable its appurtenances.

© N oapwN~A

The Solar PV System must be designed in accordance to the latest
edition of [EC 62548 with minimum service life of twenty-five (25) years:

The Supplier shall design, supply and size all necessary electrical
protections for the Solar PV System in accordance to the provisions of
the Philippine Electrical Code (PEC) and other applicable regulatory
agencies;

The Supplier shall design the structural support of the solar PV system
based on the latest Nationai Structural Code of the Philippines (NSCP);

Design of the telecommunication system installation shall be in
accordance with latest applicable codes and standards for Qutside
Piant (OSP);

Design standards shall be in accordance with appropriate standards
and accepted detailed design practice as required by existing laws and
regulations;

Design standards for structures shail consider, among other things, the
optimum safety of structures to minimize possible damages from
tropical typhoons, cyclones and wind gustiness prevailing in the area;

Calculation method for the Qutput and Performance Ratio shall be
determined using the latest version of PVSyst software reckoned from
the bid opening date;

All the equipment to be supplied including spares of the same class
shall bear the same manufacturer's name and model.

Delivery of labor and supervision, materials and suppiies, 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;

The ground mounted array structure shall be arranged to have optimum
solar power collection. It shall have adequate strength to support the
Solar PV modules at a given orientation:

The metal structures shall be corrosion resistant and designed to allow
easy replacement of any module and shall be in line with site
requirements. All metal members of the solar PV mounting structures
shall be made of hot-dipped galvanized steel compliant with the latest
edition of ASTM A123 or as directed by the NPC;
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m) In addition, the materials for mounting structure of the PV system shall
conform with the requirements of NPC, as stated in Section VI — Part |
— CW - Civil Works;

n Minimum clearance between the finished ground level and lowest part
of the module structure shall be at least one meter:

0) All members of the module structure shall be designed to match the
inclination angle of 10°. The structure shall be facing south or as shown
in the bid drawings;

P) The mounting structures shall be designed in consideration of
earthquake, wind, dead loading, and other forces that will affect the
stability and rigidness of the structures. The structural design shall
comply with the requirements stated in this section;

qQ) The support structure and related installation shall consider and prevent
different metal reaction which will cause degradation to the materials.
Appropriate protection and standard method shall be conducted to
prevent such cause;

r The height of the column for the mounting structures shall be adjusted
based on the natural terrain of the site as shown in the bid drawings;

8) All' nuts and bolts for the PV mounting structure, especially the ones to
be used to fasten the solar PV panels to the mounting structures, shall
be made of good quality stainless steel 304 conforming to ASTM A240:

t) The solar PV layout shall take into consideration the optimization of the
available land area. The Supplier shall layout the whole hybrid system
that shall occupy the property with consideration of the specified
capacities of the hybrid system, civil works/structures including the
typhoon protection/reinforcement and future expansion of the solar
plant; and

u) The Supplier, during construction, shall avoid any interruption to the on-
going operations or activities of MARIPIPI DPP. In case of damage to
existing properties/structures during constructionfinstallation, the
Supplier, at his own expense, shall restore the damaged
propeities/structures into equivalent or better conditions prior to the
occurrence of the damage of structures/properties with NO
ADDITIONAL PAYMENT TO NPC.

GW.6.0 SUPPLIER’S SCOPE OF WORKS
General

The scope of works shall cover the Design, Supply, Delivery, Installation,
Testing and Commissioning of Solar PV- Diesel Hybrid (with ESS) and the
integration to the existing and planned additional supply of genset(s) (if any) in
Maripipi Diesel Power Plant including the necessary 13.8kV tie line and
telecommunication system from the solar PV plant.

It is not the intent of this specification to specify all technical requirements or to
set forth those requirements covered by applicable codes and standards. The
Supplier shall furnish manpower and supervision, high quality works, materials
and eql.cljipment meeting the requirements of this specification and industry
standards.
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The Supplier's scope of works under this Contract shall generally consist of
provisions stipulated hereunder.

All works and materials which are not specifically mentioned herein but are
deemed necessary for the safe and reliable operation of the Maripipi Hybrid
System shall be performed, identified and furnished by the Supplier at no
additional cost to NPC.

GW-6.1 Hybrid System
a) Solar PV Plant

» Design, supply, delivery, installation, testing and commissioning of
Solar PV Plant with a total installed capacity of at least 150 KW Solar
PV System consisting of solar panels, string inverters with PV/Solar
Controller, DC boxes/AC combiner box, control and monitoring
system, lighting system, lightning protection and grounding system,
structural support, interconnection lines and its appurtenances,
metering system, harmonic & surge filter, electro-mechanical
equipment and all other necessary components and associated
auxiliaries;

* Supply, delivery, installation and testing of 225kVA Solar PV Plant
transformer complete with the necessary protections and
accessories as well as the construction and testing of the
corresponding transformer pad;

» Design, supply, delivery and installation of guard post in reference
to the material specification requirements in the Civil Bid Drawings;

 Design, supply, delivery, installation and testing of water storage
tank, cistern, hand pump, sump pump, septic tank, reinforced
concrete canal and other associated structures including water
piping system and its accessories:;

» Supply, delivery, installation and testing of power, control and
instrumentation cables including ground conductors, conduit and
other appurtenances required to power and interface the supplied
equipment which form part the Solar PV System, Energy Storage
(Sgsteg) (ESS) and Power and Energy Management System

EMS);

» Design, supply, delivery, installation and testing of grounding
system to be located at Solar PV Plant (SPP), ESS, communication
system and at the newly installed facility(ies) included in this
contract;

* Supply and erection of take-off structure(s) complete with line
materials and protection;

e Design, supply, delivery, installation and testing of lighting and
power system including perimeter lighting system as described in
Electrical Works;

» Supply and delivery of all the required and necessary tools and
accessories for the safe and reliable operation and maintenance of
the Hybrid System and its sub-systems:
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» Supply and delivery of all the required spare parts, special tools and
appliances including labor and all associated expenses necessary
for any repair works in the Solar PV System, ESS and PEMS during
the warranty period; and

e Design, supply, construction and installation of concrete
anchors/typhoon protection intended for future heavy duty net
anchorage.

b) Energy Storage System

» Design, supply, delivery, installation, testing, and commissioning of
Energy Storage System (ESS) with at least 150 kW power capacity
and at least 150kWh usable energy. The ESS shall consist of
battery modules/rack(s), Battery Management System, Power
Conversion System with ECS/ESS Controller, control and
monitoring system, ESS housing and its corresponding foundation,
built-in  redundant cooling system, lighting system, grounding
provision, system/electrical protection, interconnection lines and its
appurtenances, metering system and other associated auxiliaries;
and

= Supply, delivery, installation and testing of 225kVA Energy Storage
System transformer complete with the necessary protections and
accessories as well as the construction and testing of the
corresponding transformer pad.

c) Power and Energy Management System

» Design, supply, delivery, installation, testing and commissioning of
Power and Energy Management System (PEMS) complete with
hecessary communication equipment/devices such as transmitters,
receivers, transceivers, modems, switches, hubs, routers, adapters,
connectors and other necessary auxiliaries for the safe and reliable
operation/communication between solar PV system, ESS, existing
and planned additionai installation of genset(s);

¢ Supply, delivery, installation, testing and commissioning of Hybrid
Controller in the Diesel Power Plant Control Room, PV/Solar
Controller, ECS/ESS Controller and Human Machine Interface
(HMI) complete with the necessary adapters and appurtenances
which are responsible to interface with the major equipment to
perform monitoring and control;

* Supply, delivery, installation, testing and commissioning of at least
eight (8) units of genset Controllers to be interfaced and integrated
with the controllers of the existing gensets. Retrofitting/replacement
of existing controllers shall be done whenever deemed necessary,

s Supply, delivery, installation and testing of digital metering system
complete with necessary protection and instrument transformer(s)
for the solar PV system and ESS to measure the system energy
generation and utilization as shown in the Bid Drawings. The
supplied energy meters shail be integrated with the PEMS via
Modbus. The Supplier shall furnish 13.8kV kilowatt-hour meter,
parallel connected to the existing billing meter, if any, including the
instrument transformers as required in the Schedule of
Requirements and Bid Drawings; and
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s  Supply, delivery, installation, testing and commissioning of data
communication cables designed to operate and interface all the
existing and newly supplied equipment such as controliers, energy
meters, gensets, String Inverters, Power Conversion System and
other components which are not specifically mentioned into this
scope but requires controlling, monitoring and data acquisition.
Cable splices and all protective hardware such as splice enclosures
and covers, grounding and bonding hardware, etc. shall also be
provided, instailed, and tested.

d)  13.8kV Tie Line

» Design, supply, delivery, installation and testing of 13.8kV overhead
tie line and necessary communication line complete with cables and
conduits for the interconnection and/or integration of the solar PV
system to Maripipi DPP.

Table 2.0
SUMMARY OF MAIN EQUIPMENT TO BE SUPPLIED/INSTALLED BY SUPPLIER
< No. & . No. & Power,

C::gat;xty Capacity of Capaglty Capacity | Control & 13‘}25}, Water | Typhoon
e pv | SolarPv Enore ¢ | ©fESS | Instrument head | PiPing | Protection
Syt Plant Esy % | Transfor | ation e3¢ | System | /Reinforce

y:v: ™ | Transformer KW! KWh mer Cables | fie line {Lot) (Lot)

(kw) kva) | V| (kva) (Lot) (Lot)

1 x 225; 1x225;
150 13.8/048kV, | 150/150 13.8kV, 1 1 1 1
32, 60 Hz 3@, 60 Hz
GW-6.2 Operation and Maintenance

a) Provide at least one (1) year Operation and Maintenance {O&M) and
supervision to ensure compiiance to warranty requirements with regular
diagnostics and monitoring of the supplied equipment/system covering
all areas reckoned from the final acceptance date; and

b) The Supplier shall submit seven (7) sets of hard copy of approved
Operation and Maintenance Manual including one (1) electronic copy in
DVDs to be submitted ten (10) calendar days after the testing and
commissioning. Operation and Maintenance Manuals shall include
Parts List and Preventive Maintenance Schedule of all
components/equipment during the operating life of the Solar PV power
system,

GW-6.3 Other Allied Services

a) Conduct actual inspection of the project site and make assessment on
its physical condition, and determine the extent of the scope of works
required for the solar PV power system;

b) Inspection, testing and commissioning of all major equipment and their
auxiliaries for the verification of their compliance to the set minimum
functions, features, capabilities, limitations in accordance to technical
specifications, contract provisions and guarantees;
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<) Construction of temporary storage facilites for electrical and

construction materials, drainage system, perimeter fence, foundations

and other civil works, including demobilization, removal of temporary

facilities and clean-up work, shall conform with all the requirements

stated in Section VI - Part | - CW- Civil Works;

d) World Meteorological Organization (WMO) compliant automated
weather monitoring and logging system with data logger, at least two
(2) pyranometers — one shall be installed horizontally and the other is
the same as the orientation of the paneils, one (1) ambient air
thermocouple, one (1) anemometer, and at least one string shall have
an installed thermocouple located at the center of the PV module layout
(to measure module temperatures) shall be provided for Maripipi Solar
PV Plant including necessary spares. The location of the Met Mast is
subjected for the approval of NPC;

e) Provide a comprehensive operation and maintenance training at site to
NPC plant personnel who will be assigned to operate and maintain the
whole hybrid power plant. The training program shall be supported with
a ftraining manual related to design application, operation and
maintenance, system emergency restoration, trouble shooting of the
Supplier's supplied major equipment and system, as well as the
integration of future genset(s), battery modules, PV modules and other
relevant equipment necessary for the expansion of DPP, ESS and solar
PV system as specified in these documents;

f) On-call service support system and equipment breakdown during the
warranty period as specified in GW-19.0 Guarantee. The Supplier shali
have an established service center with experienced personnel that will
promptly and efficiently cater the repair and maintenance requirements
of the supplied equipment during the warranty period. Supplier shall
provide contact details & response/resolution time for service/parts
replacement requests;

g) Supply and delivery of Special Tools and Equipment as specified in the
Specifications and as recommended by the manufacturer including
toolbox required for start-up, test and commissioning, operation and
normal maintenance of Solar PV-Diesel Hybrid System (with ESS). it
shall include the supply of back-up copies of control programs (firmware
and other configuration software) for the ESS and PEMS;

h) Supply, delivery, and installation of Job Site Cameras including its
mounting support as specified in EW-1.11 Job Site Cameras;

i) The contract shall also include the inventory of trees to be cut, if any;
and

Iy The supplier shall design all structures that include, but not limited to

Guard Post with Comfort Room, Rainwater Coilector including Gutter
Support, Zocalo Wall, Perimeter Barbed Wire Fence, Drainage System
Appurtenance, ESS Foundation, Mounting Structure including concrete
foundation, Elevated Water Tank Storage, Cistern, Concrete Anchors,
Switchyard and all other structures and appurtenances that are not
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AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z15055e

specifically mentioned herein but are required to complete the project
subject to NPC’s review and approval.

GW-6.4 Document and Drawing Requirements

a) The Supplier shall submit system configuration of the Solar Plant for
approval of NPC (e.qg., number of solar panels in series/parallel, number
of solar panels per string/MPPT/array);

b} The Supplier shall submit drawings and documents for NPC’s approval
of major materials and equipment such as schematics and wiring
diagrams, dimensioned drawings, solar PV system layout,
interconnecting diagrams identifying by terminal numbers, among
others;

c) All proposed designs and methodology of installation provided by the
Supplier shall be reviewed and approved prior to its implementation and
installation. The Supplier shall provide the said design within seven (7)
caiendar days after the kick-off meeting and prior installation works,
Refer to the list in Section VI, Part ll, Technical Data Sheets, Annex H:

d) Erection/detail drawings not shown in the bid drawings shall be
submitted by the Supplier to NPC for approval, and

e) The Supplier shail submit other documents and drawings relevant for
the project including those described and identified in GW-12
Documents/Drawings and Instruction Manuals.

GW-7.0 SPARE PARTS
General

The Supplier shall have an established service center with experienced
technical personnel that will promptly and efficiently cater to the repair and
maintenance requirements of the supplied equipment during the warranty
period. Supplier shall provide the contact details & response/resolution time for
service/parts replacement requests.

Spare parts shall include all the items that are expected to be consumed or
replaced during the test and commissioning stage. 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 arrive at plant site before the start of test and
commissioning, complete with markings showing the description or code
numbers to facilitate identification and refrieval.

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 re-protected and
replaced by the Supplier to the satisfaction of such representatives or
assembled into units at NPC’s option and stored as directed by NPC.
Damaged or incorrect item shall be replaced by the Supplier at his own cost.
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All bidders are required to submit in their proposal the detailed list of spare
parts to be supplied with its corresponding sheif life and replacement interval.
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.

Spare Parts for Solar PV System

Spare Parts for Data Monitoring System as specified in Clause GW-6.3 Other
Allied Services item d, shall be supplied. The Supplier shall supply the
following:

a) Two (2) units — Memory Card/Data Storage of maximum
capacity dedicated to the supplied data logger.

b) Three (3) pieces — Wind Anemometers

C) One (1) piece — Solar Pyranometer

d) One (1) set — Thermocouple for Solar Module! temperature with
mounting adhesive/connector.

e) One (1) piece — Thermocouple with radiation shield for ambient
air temperature measurement

GW-8.0 TOOLS AND APPLIANCES
General

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. The Supplier shall include the tools that
are specified below.

a) One (1) lot of manufacturer's standard and special tools and
instruments required for start-up, test and commissioning, operation,
maintenance of the equipment and auxiliaries furnished by the Supplier
including all equipment and devices for telecommunication facility.

b) Any special tools or appliances required solely for erection purposes.
Special tools are defined as all tools required for installation,
assembling, dismantling and adjustment of all the works and usually not
available in a standard machine shop or retailing store.

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

If the weight of any box, or its size, is such that it cannot be conveniently carried,
it shail be supported on steerable rubber-tired wheels. All large tools and

1 At least one (1) thermocoupie installed at the center of PV module layout.
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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. This list is preliminary and subject to changes in order to
conform with the final design without any additional cost. The final list with the
corresponding brochures/catalogues shall be submitted to NPC for approval
not later than one (1) month prior to the delivery of the equipment.

All brochures/catalogues shall be written in English. If 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 government
agency, the foreign government agency authorized to translate documents, or
a registered translator in the foreign bidder's country; and shall be
authenticated by the appropriate Philippine foreign service establishment/post
or the equivalent office having jurisdiction over the foreign bidder's affairs in the
Philippines.

Tools for Solar PV System

Tools for Solar PV System shall be supplied by the Supplier which shall consist
of the following:

One (1) unit — Toolbox

One (1) set — Insulation Resistance Tester (with rated voltage at
250V/500v/1000V

One (1) set — Load Resistor (0 ~ 1000 ohms)

(13!?\? D(é )) set — Voltmeter (with a minimum rated voltage of 600VAC and
One (1) set — Clamp Meter (with minimum rated current of 500A)

One (1) unit — PVC hose, flexible and robust, 20mm @, at least 30m
length with drum or reel assembly.

One (1) unit — Extendable/telescopic panel cleaning pole with squeegee
and sponge, at least 12ft (fully extended) length with hose attachment
(20mm @ hose}

NOooo A N

Tools for Power and Energy Management System (PEMS) and Energy
Storage System (ESS)

Tools for PEMS and ESS shall be supplied by the Supplier which shall consist
of the following:

a) One (1) Desktop computer (Minimum of Intel 17 Processor, 16 GB RAM,
1-TB 88D, 2Ghz, 32" screen size and with the latest pre-instalied
windows operating system compatible with manufacturer's or supplier’s
software) needed in programming the PEMS and ESS control setting
complete with licensed CD-ROM drive dongles including other digital
components that require exclusive programs from the manufacturer
with free update throughout the operating life of the equipment. The
desktop shall also have an uninterruptable power supply (UPS).
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b) Communication system maintenance tools.
c) Back-up copies of control programs (firmware and other configuration
software)
GW-9.0 FIRE FIGHTING SYSTEM

This section provides the essential information for the design, manufacture,
fabrication, supply, installation, delivery to site and test of the specified Fire
Fighting System.

Ali equipment and materials necessary for the complete installation shall be
furnished complete, even though not necessarily mentioned in this specification
but are necessary for the safe and reliable operation of the Fire Fighting
System.

All the Fire Fighting System equipment shall be supplied by the Supplier
complete with their corresponding technical brochures written in English that
would aid in the installation, operation, and maintenance of the equipment.

The Fire Fighting System shall be designed, installed, and tested in accordance
with the requirements of the Underwriter Laboratories/Factory Mutual (UL/FM).

All materials and equipment which are not specifically mentioned herein but
necessary for the proper installation and operation of the fire fighting system
shall be furnished at no additional cost to NPC.

GW-10.0 INSTALLATION REQUIREMENTS

Prior to installation of the Solar PV-Diesel Hybrid System (with ESS) and
associated electrical equipment, the Supplier shall submit construction
drawings of foundations for all the supplied equipment for NPC’s review and
approval. The Supplier shall ensure that all relative materials to be used shall
be tested in accordance with the requirements specified in the relevant Clauses
of the Civil Works Specifications.

The installation of the PV arrays, inverters and other components shall be as
per |[EC 60364-7-712, IEC 62548 and |EC 61140 standards.

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 handiing, 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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SECTION VI — TECHNICAL SPECIFICATIONS

DIESEL HYBRID SYSTEM (MITH ESS)

GW-11.0

GW-11.1

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 instaliation. 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.

Welding works for structural steels and piping system shall be by 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 shail 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 weiding, electrodes and for minimizing distortion
in the finished structure and piping systems.

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

The access area identified or used during the removal of any affected existing
equipment and facilities shall be utilized in mounting and installation of the new
equipment. Any part of fixed structures that has been torn down and used as
temporary access during the removal of the existing facilities/equipment may
be left open and provided with temporary tarpaulin or equivalent type of cover
until the new equipment have been unloaded and installed. Such temporary
access shall be brought back to its original form by the Supplier to the
satisfaction of NPC.

PACKING, SHIPMENT AND STORAGE
Packing/Crating

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

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

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

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

Butt-weld connections shall be protected by wooden disks that cover the entire
weld end area and shall be secured by metal straps and fasteners.
Covers, straps or fasteners shall not be welded to equipment.

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

Alf 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 delficate 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 or air conditioners 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, shail be separately packed and
properly marked according to plant system, size, and number of pieces.

All temperature gauges, pressure gauges, switches, transmitters, and other
instruments shall be properly marked and carefully packed so as not to break
the associated glass and undue damage to the threaded portion.
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GW-11.2

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

All packages, crate boxes, drums, bags, bundies, or other containers or any
loose pieces shall carry the following identification marks on the two (2) sides
in black with a stencil proof ink or paint by means of block letters not less than
30mm high, i.e.

NATIONAL POWER CORPORATION

CONTRACT NO.
ITEM NO. .
PORT OF DISCHARGE:
DESCRIPTION

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

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

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

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

Shipment/Transport

The Supplier shall be responsibie for the sea and land transportation of the
equipment, materials and supplies required under this Specification and shall
ensure that they are safely and timely delivered to the specified site. Supplier
shall be deemed to have visited the site and other area on the route of delivery,
including port facilities, inter-island shipping facilities, island transport, access
roads and bridges and to have acquainted themselves with all factors that wili
affect the cost of shipping and freight to Site. Any damages to the roads,
bridges, railways, ports, etc. arising out of neglect of Supplier shall be the
responsibility of the Supplier. Likewise, any additional claim attributable to
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SECTION VI - TECHNICAL SPECIFICATIONS

DIESEL HYBRID SYSTEM (WITH ESS)

GW-11.3

Suppiier’s lack of knowledge or understanding on existing conditions of the site
shall not be given due credence.

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

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

a) Inspection and verification of the packing list;

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

c) Partial opening of the crates and plastic sheet protection of the PV plant
main equipment and auxiliary equipment to verify the content and its
physical condition and to check pilferage or damage during shipment and
storage.

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

Shipment of equipment and materials to be supplied by the Supplier should be
through carriers of Philippine registry. However, goods may be shipped by a
carrier which is not of Philippine registry, provided that a certification of its non-
availability is issued by the nearest port authority within ten (10) calendar days
from the date the goods are ready for shipment.

Storage

If the equipment and materials to be supplied by the Supplier will not be
immediately required for installation at the specified site, the materials and
equipment shali 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.

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.

The Supplier shall provide temporary shelter/cover such as tarpaulin or
equivalent type of cover for protection of the equipment during the storage
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GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS

GW-12.1 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 unless otherwise stated. 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 {ayout 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 wupon 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 instaliation shall be
considered/included under the Supplier's Scope of Works.

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

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

The drawings shail 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-12.2 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 IX
- Bid Drawings and 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 VilI-Bidding
Forms).
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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-12.3 Supplier's/Manufacturer’s Drawings

Prior to the procurement of all equipment to be supplied, the Supplier shall
submit for NPC’s review, approval, and/or reference, five (5) copies of prints of
drawings (outline/arrangement drawings of equipment and its auxiliaries, wiring
diagrams), plans calculations as required, codes and standards, operation and
maintenance instructions, training program, and all other documents necessary
for rendering the Works, prior to fabrication, manufacturing and/or purchasing
all equipment and materiails to be supplied under this Contract. The sequence
of submission shall be such that information is available for checking or
approval of each drawing or document received.

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

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

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

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

or in correcting the work aiready 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.
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GW-12.3.1

GW-12.3.2

GW-12.3.3

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

General and Detailed Drawings and Specifications for Electrical
Equipment

Before proceeding with the manufacture/procurement 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, schematic and control
wiring diagrams, site training program, test and commissioning procedures,
test reports and details to demonstrate fully that all parts will conform with the
provisions and intent of the Specifications and with the requirements of their
installation, operation and maintenance. The drawings shall show all necessary
dimensions and tolerances, field joints, and sub-assemblies in which the
equipment will be shipped, terminal boxes and wire sizes for electrical circuits
and wiring diagram for power and control circuits.

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

General and Detailed Drawings and Specifications 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 operafing conditions,
dimensions and weights for installation, assembly and maintenance.

In addition, these drawings shail indicate all necessary details such as
foundations, anchor, tie rods, raceways for cables and pipes, 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.

As-Built Drawings

The Supplier shall provide and keep up to date “As-Built" drawings of all
equipment and accessories erected, installed, or modified during the works.
These drawings shall show all changes or revisions from original location, sizes
and kinds of equipment and accessories, miscellaneous metal works,
embedded piping and electrical systems, and other concealed items of work.

Within thirty (30) calendar days after completion of works, the Supplier shall
furnish NPC the complete and duly checked and approved “As- Built’ drawings
in five (5) prints, one (1) reproducible copy of approved quality and one (1)

NATIONAL POWER CORPORATION VI-GW-20

m3

VisP22Z15065e |



BID DOCUMENTS

SECTION V! — TECHNICAL SPECIFICATIONS

DIESEL HYBRID SYSTEM (WITH ESS)

GW-12.3.4

electronic copy in a write-once recordable CD. Such CDs shall be suitable for
CD ROM/WRITE drive of computer system.

All drawings shall be clearly marked “As-Built”.

All “As-Built” drawings shall be signed and dry-sealed by the Supplier's
Professional Mechanical, Electrical or Civil Engineer as applicable.

Processing of Drawings/Documents

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

The Manager, Design and Development Department
National Power Corporation

BIR Road corner Quezon Avenue,

Diliman, Quezon City 1100

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

Five (5) prints with dark lines on a white background shall be furnished to NPC
for each drawing submitted for approval. Two (2) copies will be returned to the
Supplier either marked “Approved”, “Approved with Corrections Indicated”, or
Returned for Corrections”. Prints marked “Approved” or “Approved with
Corrections Indicated” authorize the Supplier to proceed with the
procurement/fabrication, assembly and construction of the works shown on the
drawings, with corrections, if any, indicated thereon.

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

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

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

Failure of the Supplier to submit the approved “As-Built" Drawings and
Operation and Maintenance Manuals to NPC on the respective dates specified
in this section, NPC shall withhold Five percent (5%) of contract amount from
payments due to the Supplier.
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GW-12.4

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.

Instruction Manuals

Supplier shall submit five (5) sets of the draft of Operation and Maintenance
Manuals required for all equipment supplied under this Contract, at least forty-
five {45) days prior to test and commissioning for NPC review and approval.
Upon approval, the supplier shall submit seven (7) final hard copies and one
(1) electronic copy of the Operation and Maintenance Manuals.

The distribution of approved manuals are as follows:

AREAS FOR DISTRIBUTION QTY
1_| Maripipi Diesel Power Plant

3

2 | Workshop Maintenance Technical Services Division — 2
VOD

1

1

3 | Eastern Visayas Operations Division Office
4 | Visayas Operations Department Office

The Manuals shall include Parts List, and Preventive Maintenance Schedule/
Procedure and Troubleshooting during the life span of the Solar PV System
and its components.

The manuals shall be furnished by the Supplier and assembled on standard
metric A4 sheets. Drawings and schedules which are to be bound into the
manual shall be printed in A3 folded to A4. Covers and binders to be used for
the manuals shall be robust and oil-resistant.

Detailed Instruction Manuals shall contain data relevant to the device or system
design and its instailation, start-up, operation, preventive maintenance,
troubleshooting, testing and repair. The descriptions shall not be general or
applicable to any type and size of Supplier's equipment but shall be specific
with (whenever possible) references to drawings submitted by the Supplier.

The following requirements shall be included but not limited to:

a) List of all equipment and systems supplied and its accessory
components including associated line equipment 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 diagrams, schematic and
control circuit diagrams (alarm and trip), interconnection diagrams of
integral devices and other relevant drawings;

c) Electrical Parts lists itemizing type, number, rating, performance limits,
and services required including electric power:
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d)

€)
f)
g)

h)

)

k)

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

Piping Line, size, material, and ANSI class:
Lists of trips and alarms complete with set points;

Operating procedures and instructions on 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 maifunction and what
could be responsible. The effect of loss of normal power and effect of
electrical supply frequency drop shall be addressed:

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

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

Special and standard tools list stating the item's purpose and operating
manual as well as other procedures/instructions needed for the care
and maintenance of the tool/equipment such as calibration;

Emergency Restoration Procedure for the telecommunication facility as
well as the Demand and Routine Maintenance Procedures;

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:

1. Equipment identification number or SPIN
2, Description of part
3. Manufacturer/Supplier part number
4, Manufacturer's drawing number
5. Self-life
6. Ordering lead time
7. Unit cost
8. Weight
9. Quantity required
10. Qutline sketch diagram
GW-125 Working Plan
The Working Plan to be submitted shall include the organization, working
system, temporary yard installation, construction method, overall construction
schedule, a list of Construction Equipment/T emporary Facilities to be used, etc.
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GW-12.6 Bar Chart

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

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

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

The Supplier shall see to it that the “Agreed Bar Chart” is followed as much as
possible. The percentage which will be the basis for judgment of the progress
of the Works shall be computed in percent of progress in each different item of
work and integrated on the “Agreed Bar Chart”. The actual value or quantity of
work done divided by the value or quantity of the total work, respectively, and
muitiplied 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-12.7 Progress Report

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

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

GW-12.8 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; and

b}  Factory/Performance Test Results
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GW-13.0 INSPECTION AND TESTS

GW-13.1 General

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

The Supplier shall submit five (5) copies of test procedures for NPC's
review/approval for all equipment covered by the Contract at least thirty (30)
calendar days prior o 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. 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.

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

For inspected or tested goods that fail to conform with the Specifications, the
Supplier shall either replace or make any alterations 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.

Consumabies required during site test and commissioning shall be borne by
the Supplier.

The Supplier shall carry out all tests in accordance with the requirements of the
Specifications and test procedures duly approved by NPC.

GW-13.2 Tests at Supplier's Premises
GW-13.21  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-13.2.2 Factory Tests

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

Energy Storage System

The Energy Storage System as defined in section EW-2.1 shall be given the
manufacturer's standard factory test and performance test that shall be
submitted to NPC for approval. The ESS shall be tested as a whole system and
not by the system's components or sub-systems.

The testing procedures shail perform the required functionalities stated in
Section EW-2.4.3. Power Conversion System/Battery Inverter including
functionalities listed in EW-2.4.1 Battery Management System.
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GW-13.3

GW-13.3.1

Solar PV System

Witnessing of FAT for solar PV modules, string inverters and transformers is
not compulsory. Supplier shall provide a copy of manufacturer's standard
factory test results and/or certification that such equipment undergone and
compliant to the listed test requirements/ standards.

Equipment Codes/Standards

Terrestrial Photovoltaic (PV) modules
-~ Design qualification and type
approval - Part 1: Test Requirements;
and

IEC 61215-1 | -

Solar PV Module PV module safety qualification ~ Part

IEC 61730-2 | - 2: Requirements for testing; and

Salt mist corrosion testing of
IEC61701 | - photovoltaic (PV) modules

Safety of power converters for use in
photovoltaic power systems — Part 1:
General Requirements; and

IEC 621091 | -

String Inverter Safety of power converters for use in

photovoltaic power systems — Part 2:
Particular Requirements for Inverters

IEC 62109-2 | -

Standard Test Code for Liquid-
Immersed Distribution, Power, and
Regulating Transformers and Guide
for  Short-Circuit  Testing of
Distribution and Power Transformers

ANSI
Transformer C57.1290 |-

Use of other test requirements/ standards shall be subject to the approval of
the National Power Corporation.

Pre-Commissioning/Commissioning Test
General

After installation of the equipment and its associated auxiliaries, the Supplier
shali 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 the proposed Commissioning
Engineer/s for NPC’s evaluation and approval at least one (1) month prior to
testing. All tests shall be carried out in accordance with the approved
procedures submitted by the Supplier or as directed by NPC.

During the test and commissioning period, the Supplier may request NPC to
provide operations and maintenance personnel who shall assist in the
performance of the commissioning test under the direct supervision of the
Supplier/Commissioning Engineer.

The Supplier shall be responsible in compiling, recording, and submitting the
test reports to NPC.
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Measuring and testing instruments, tools, and devices shall also be furnished
by the Supplier. The cost of all tests shall be borne by the Supplier.

GW-13.3.2  Pre-Commissioning Test for Supplied Equipment

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

following:

a) Alignment of equipment;

b) Wiring continuity test;

c) Megger testing of equipment and power cables:

d) Checking of settings for switches and instrument transmitters;

e) Calibration of C & | equipment and measuring instruments;

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

g) H.V. test for relevant equipment;

h) Functional test of all supplied equipment;

i} Setting/calibration of relays and other LV and HV protective devices

GW-13.3.3 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 minimum functionalities:

a) Trial run of individual auxitiary equipment;
b) Visual and Audible Alarm System:;
¢} Human Machine Interface remote functionalities;
1. Database and Security Management;
2. Metering Instrument;
3. Data Logging / Event Recording;
4, Scheduiing and Dispatching Functions:
5. Start/stop of Diesel Generator(s) and ESS;
6. Engine Ramp Up/Down Control;
7. Generator Breaker Open/Ciose Control;
8. Control of Solar PV Array/inverter or PV Output Curtailment;

9. High level control of ESS functions (i.e. charging, discharging);
10. Emergency Stop;

d) Voltage and Frequency Regulation;

e) Diesel Generator Parallel Operation/Synchronization:

f) Load Sharing;

g) Generator and ESS Protection:

h) Automatic Fail over Features/ System Redundancy;

i) Unit tripping device test;

)] Test of other control systems safety and operating functions;

K) Unit load test and load rejection test (at 25%, 50%, 75%, and 100%);
and

1} Reliability Test (10days).
Other functionalities that are not listed here but are essential to the operation
of the hybrid power plant shall be included in the commissioning test.
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GW-13.4 Performance Tests

The performance test shall be carried out during the period of commissioning
test of the plant to verify the guaranteed or specified values of the supplied
equipment in accordance with the requirements of the Specifications which
include the guaranteed power output and others as required or specified in the
relevant clauses of the Technical Specifications.

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

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

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

following:

a) Introduction;

b) Purpose of Test;

c) Procedure for the Test;

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

e) Test data and parameters to be measured:

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

g) Forms to be used; and

h) Correction curves and other curves or tables to be used in the test

{correction curves shall be submitted with the Bid)

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

GW-13.4.1  Solar PV Power System

Performance test of the Solar PV Power System shall be carried-out in
accordance with the manufacturer’s instructions and specified codes and
standards.

The test shali be performed and lead by a qualified PV System installer who is
knowledgeable regarding PV system and its associated electrical equipment to
ensure safety during the conduct of test.

Testing

Testing of PV system should be conducted in accordance with NFPA 70E,
Electrical Safety in the Workplace, published by the National Fire Protection
Association. To mitigate electrical hazards, workers must employ personal
protective equipment commensurate with the electrical energy present, follow
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proper procedures and use appropriate tools. IEC 62446 requires that the AC
circuits be tested first, then the following six DC circuit tests be performed,
preferably in this order:

a) Test continuity of equipment grounding conductors and system
grounding conductors (if applicable).

b) Test polarity of all DC cables and check for correct cable identification
and connection.

c) Test open-circuit voltage [Voc] for each PV source circuit.

d) Test short-circuit current [Isc] for each PV source circuit.

e) Test functionality of major system components (main panelboard,
controls, inverter, etc.)

f) DC conductor Insulation resistance test.

Equipment tests which are listed below shall be performed and conducted
during performance testing accompanied by the representative/s of NPC. The
equipment testing shall be comprised with the following minimum
requirements:

a) Verification of the proper operation of disconnecting means and
component connection and disconnection sequences;

b) Verification that interactive inverters de-energize their outputs to utility
grid upon loss of grid voltage;

¢} Verification of the automatic function of the inverter to reconnect to the

grid once the reference voltage has been restored.

GW-13.4.2 ESS Performance Test

Performance test for the ESS together with the SPP, PEMS, existing gensets
and tie line shall be conducted to test the smooth and satisfactory functioning
of Solar PV-Diesel Hybrid System (with ESS) in every aspect and to verify the
guaranteed or specified values of the supplied equipment in accordance with
the requirements of the Specifications. The performance test shall confirm the
compliance of the equipment to the functionalities stated in EW 2.0 Energy
Storage System, EW-2.4.3 Power Conversion System (PCS)/Battery Inverter
and EW-2.4.1 Battery Management System and other relevant clause stated in
the tender. The performance test shall verify the foliowing minimum
parameters:

a. Nominal Rating (kW);

b. Usable Energy (kWhy);

c. Power Swing(kW),

d. Reverse Power Swing(kW);

e. Power Swing Response time(milliseconds)

f. Reverse Power Swing Response Time (milliseconds),

g. Power factor;

h. Overloading;

i. Nominal Charge/Discharge (A);

J- Maximum Charging Current (A);

k. Maximum Discharge Current (A);

l. Nominal Terminal Voltage (Vpc);

m. Minimum Operating Voltage (Vnc);

n. Maximum Operating Voltage (Voc);

0. Maximum Normal State of Charge (%);
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GW-13.4.3

GW-13.4.4

GW-13.5

p. Minimum Normal State of Charge (%);

qg. Round-Trip Efficiency (%},

r. Battery Management Functionalities; and
s. ESS Power Consumption.

PEMS Performance Test

Performance test of the PEMS shall confirm the compliance of the equipment
and components to the functionalities listed in EW 3.0 Power and Energy
Management System and other relevant clause stated in the tender.

13.8kV Tie Line

After all the conductors and communication cable are completely strung, the
Suppiier and NPC shall conduct a joint final inspection from tapping point to
receiving end of the line. The Supplier must satisfy NPC that all minimum
requirements for 13.8kV, Single Circuit, Steel Pole Tie Line had been met,
especially the minimum clearance to ground of the conductor. A continuity test
of the line from the tapping point to the receiving end must also be conducted
in order to ensure that the entire line is continuous. The decision made by NPC
in any defect as found by him shall be final and all the requirements must be
complied by the Supplier.

Reliability Test (10 days)

After the Supplier has notified NPC that the Solar PV-Diesel Hybrid System
(with ESS) and associated Tie Line is ready for commercial service provided
NPC is satisfied that the plant and tie line is ready for commercial service, the
systems 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 and operating continuously without major failure for a period of 10
days.

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 plant or any portion of the supplied
associated equipment due to, or arising from, faulty design, 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 10 days 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/shutdown as and when required according to normal
procedure;

c) Major defects to warrant plant shutdown or interruption for repair which
would otherwise affect safety of personnel and/or plant and equipment;
and

NATIONAL POWER CORPORATION VI-GW-31




BID DOCUMENTS

SECTION Vi — TECHNICAL SPECIFICATIONS

DIESEL HYBRID SYSTEM (WITH ESS)

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV.

VisP22Z215065e

GW-13.6

GW-13.7

GW-13.8

d) Faiiure to respond during the run back or emergency trip when initiated.

In case of the above failure, the reliability test period of ten (10) days shall
recommence after the Supplier has remedied the cause of defect.

Tests Failures

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

If the resuits of the performance test at site show that the equipment failed to
meet the technical specifications and or guarantees, 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 guarantees, then these results shall become the basis in applying the
applicable penalties, if any.

Penalties specified in the relevant sections of the Specifications shall be
applied in case tests or retests at site for the solar PV, PEMS, ESS,
transformers and associated equipment failed to meet the guaranteed data.

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

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

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

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

If NPC opted not to witness the Factory Tests, NPC will issue a Certificate of
Waiver of Tests Witnessing/Inspection for the equipment and materials. In such
case, the Supplier shall proceed with the Factory Tests in accordance with the
requirement of the specification and the manufacturer’s test procedures as
approved by NPC.
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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-14.0 TRAINING OF NPC PERSONNEL
GW-14.1 General
The Supplier shall extend all possible assistance and cooperation to NPC
regarding the transfer of technology and developing expertise in the area of
engineering, operation, and maintenance of the Plant.
The cost of training of all involved NPC personnel! at Plant Site shall be borne
by the Supplier and shall be included in the bid price.
GW-14.2 Operation and Maintenance Training at Site
The Supplier shall conduct training at Piant Site of NPC's personnel who will
be assigned to operate and maintain the plant. At least eight (8) NPC Personnel
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 Acceptance.
The contents of the training program shall include but not limited to:
a) Plant principles in management and practices for operators, technicians
and in maintenance personnel; and
b) Operation and Maintenance training program covering electrical,
mechanical and instrumentation and control.
The Supplier shall provide training material in the form of drawings, instructions
and/or audio visuals. The training material shall include but not limited to the
following topics:
a) Handling and Storage
b) Application
c) Installation, Operation and Maintenance
d) Environmental Performance
e} Electrical and Mechanical Performance
f) Basic Troubleshooting
The following subject shall be discussed thoroughly with SPUG End-users and
Technical Services Group:
a) Basic Solar PV-Diesel Hybrid system features and operation;
b) Field and remote control operation;
c) Interrogation for access of event data, status, fault records and
metering data;
d) Fault finding;
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e) Application of protection and control settings/reconfigurations,
including integration of supplied controllers;
f) Integration of additional equipment for the expansion of the
system (DPP, ESS and SPP); and
g) Basic procedures to be conducted during routine and demand

maintenance as well as the emergency restoration procedures
for the telecommunication facility.

Said training program shall be submitted to NPC for approval. The timing of the
training should be such that the participants will be equipped with sufficient
know-how to participate in the pre-commissioning and commissioning tests of
the Plant.

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

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

GW-14.3 Operating and Configuration Editor Software Program

All software and configuration editor software program including licenses shali
be supplied and included in the cost of the equipment in the Bid Price Schedule.
A set of each type of software including ficenses plus instruction manuals shall
be provided by the Supplier.

GW-15.0 CORROSION PROTECTION AND PAINTING
GW-15.1 General

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

Generally, the equipment 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
preferably be similar to the existing final color of the equipment and structures
or as 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 components/elements of the Plant,

Where a specific coating system is mentioned elsewhere in the Specifications,
the Supplier shall accept responsibility for the suitability for such system. The
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GW-15.2

GW-15.3

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 appiicators;

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 Specifications.
Treatment for Shipping

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

The various items to be shipped shall be thoroughly cleaned before shipment
$0 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.

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

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

Application of Paint

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

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

For successive coats, first coat shall be dried hard before the second coat. The
color of successive coats must be sufficiently different to allow easy
identification of the sequence of painting of surfaces for control purposes.
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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 100mm back from the weld joint and shalt be suitably protected against
corrosion.

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

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

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

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

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

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

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 conform with the minimum values as
specified in the latest edition of ASTM A123 and/or as directed by the NPC.
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GW-16.0 QUALITY ASSURANCE REQUIREMENTS

GW-16.1 General

The Supplier shall have a well-organized Quality Management System which
is relevant for the Works covered under the contract to assure that items and
services, including subcontracted items and services, will comply with this
specification.

Within thirty (30) days of the Effective Date of Contract, the Supplier shall
submit six (6) copies of his complete quality control and assurance procedures,
and manuals for review and approval by NPC. The manual shall include pro-
forma checklists for all requirements of the Supplier's quality control and
assurance program and those called for in this Specification.

GW-16.2 Quality Assurance Program
The Supplier shall, for all work covered by the Contract:

a) Establish procedures for adequate planning and resourcing of all quality
related activities including the preparation of quality plans;

b) Establish measures for the identification and control of items throughout
all stages of the Contract. This shall include measures to maintain
traceability as identified in agreed quality plans;

c) Arrange for the protection of the quality of the product to include delivery
to the specified destination; and

d) Control their measuring and test equipment in accordance with the
established procedures for measurements and calibration systems and

ensure that such equipment that may be used by Sub-Suppliers to verify
work is similarly controlled.

Where installation, test, and commissioning work are involved, the Supplier
shall prepare contract-specific quality assurance procedures in agreement
with NPC prior to commencement of such works.

The Supplier shall ensure that alt computer systems and software to be utilized
on the project is qualified for the application under consideration and such
qualification is documented.

GW-16.3 Quality Plan

The Supplier shall establish and implement quality plans detailing the specific
activities, design reviews, operations, control procedures, inspections, testing,
approvals and certification requirements applicable. All procedures, which
support the quality plan shail be referenced and distributed to NPC together

with the quality plan. Quality plans shall be submitted to NPC for review and
approval.
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GW-16.4

GW.-16.5

GwW-17.0

GW-18.0

Records

The Supplier shall generate records as required by the quality assurance
system and quality plans. Records, including audit reports shall be made
available for inspection by NPC.,

All records shall be concisely compiled, indexed and cross-referenced to the
project contract number and the relevant subcontract numbers. They shall be
clearly identifiable to the individual parts and assemblies to which they refer.

All records generated during the course of the Contract, including those
generated as evidence of effective implementation of the quality assurance
program of the Supplier and his Sub-Suppliers, shall be retained by the
Supplier for a minimum period of five (5) years from the date of contract
completion. These records shall be made available to NPC on request during
the retention period.

Reporting and Corrective Action

The Supplier's quality assurance program shall provide for prompt detection
and correction of all conditions adversely affecting quality, including failures,
maifunctions, incidents, trends, deficiencies, deviations, non-conformances,
and defective materials.

MEASUREMENT OF PAYMENT

Measurement of payment for all works shall be based on the requirements
specified in the relevant clauses of the technical specifications or 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.

CERTIFICATE OF COMPLETION AND ACCEPTANCE

When all the works and services have been satisfactorily completed as required
in the Contract, the Supplier may give notice to this effect to NPC. Such notice
shall be deemed to be the basis for NPC to issue a Certificate of Completion in
respect of the Works within fifteen (15) days of receipt of such notice. If defects
had developed, said defects should have been corrected to be the satisfaction
of NPC and have undergone another warranty period reckoned after correction.

The warranty period for the completed works shall commence on the date of
issuance of the Certificate of Completion.

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 specified in Clause GW-19.0 as certified by Plant Manager),
NPC shall issue the Certificate of Final Acceptance.

The issuance of Final Acceptance Certificate shall entitle the Supplier to Final
Payment and to full release of retention money.
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GW-19.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own
expense, equipment and machineries, against defect in design,
workmanship and materials and shall include labor, parts and travel time for
necessary repairs at the plant site effective from date of issuance of Certificate
of Completion for a period of twelve {12) months. However, the manufacturer's
warranty against defect in design, workmanship and materials for solar panels
array and mounting structure shall be ten (10} years while the Inverters,
Batteries, Supervisory, Communications, and Energy Storage System (ESS)
shall have a minimum warranty of five (5) years.

The Power and Energy Management System (PEMS) shall aiso have a
minimum warranty of five (5) years including the hybrid controller, PV/solar
controller, ECS/ESS controller and Genset controller. The warranty shall also
include the converters, wiring and interfacing of the PEMS.

The Supplier shall provide on-call support for issues beyond the technical
capability of NPC personnel as specified in the scope of works., If issues cannot
be fixed or solved by telephone support, the Supplier must be able to send to
the plant site their appropriate staff within ten (10) calendar days after NPC's
notification.

One (1) year Operation and Maintenance (O&M) supervision shall also be
provided by the Supplier to ensure compliance to warranty requirements. For
a period of one (1) year, the Supplier shall also provide a quarterly diagnostics
and monitoring of the supplied equipment/system in all areas during the
warranty period at no cost to NPC to perform the following, but not limited to:

a) Checking/inspection of the installed equipment;
b) Conduct evaluation and assessment of operating parameters;

c} Make necessary adjustment/updates on instruments, controls, system
configurations and firmware/software;

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

e) Provide training and/or informative instructions similar to items “a)” to “d)”
to NPC Plant Operation and maintenance Personnel. Such
training/instruction shall be conducted (hands on) in such a way that NPC
Plant O&M Personnel would be able to perform reliably and satisfactorily.

This shall include any maintenance/repair services rendered upon request of
NPC in the event of any abnormality occurs within the warranty period. For the
minor repairs/replacements/adjustments as determined by the supplier, plant
maintenance personnel who had undergone training conducted by the supplier
may perform the necessary repairs/replacements/adjustments, if authorized by
the supplier through any means of available communications, provided that
such repair shall not relieve the supplier of its obligation under the contract if
such repair is not done properly.
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The applicable guarantee period shall be exclusive of any downtime
attributable to the Supplier. In case of equipment downtime occurs during the
warranty period due to fault of the Supplier, the downtime hours shall be added

to the required warranty period. 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 the terms provided by GW-19.0 and shall be done after the

warranty period plus downtime attributabie to Supplier, if any as certified by the
concerned end-user.

Accordingly, the warranty bond shall be extended.

In the event that undue delay is being caused by the Supplier for failing to
attend the requested maintenance/repair services within ten (10) calendar
days, a penalty shall be charged to the Supplier as follows:

Penalty = Prevailing electricity rate in pesos per kW-hour x Produced
Energy based on the approved Annex H.52 in kWh/day x
number of shutdown days counted from 11" day of supplier's
receipt 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.

2 Approved Annex H.5 “Computation of Performance Ratio and Annual Yield using PVsyst Software”
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AW- ARCHITECTURAL WORKS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS
AW-1.1 General

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

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

Materials and structural parts that the Supplier 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 appiicable regulations, quality and dimensions
standards. Defective work is not acceptable.

AWA2 Submission of Drawings

In accordance with GW- Supplier's/Manufacturer’s Drawings the Supplier
shall submit construction drawings for evaluation and approvai, within fifteen
(15) calendar days from effectivity date of the contract. No work shall be done

until after drawings are approved by the NPC. All work must strictly conform
to approved drawings.

AW.13 Substitution of Materials

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

The Supplier 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 coriesponding certification.
No price increase will be allowed for a better kind of material.

AH5W.1.4 Certification of Materials

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

AVi1.5 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
s 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
e Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers,
etc.
» Installing and dismantiing 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
Supplier shall be guided accordingly by the applicable provisions
in the specifications and what is shown in the drawings for each
type.
AW-1.6 Measurement and Payment

Measurement for payment for different items in Architectural Works will be
based on the areas, lengths, volumes and quantily 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 compietion of each work.
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AW-2.9 GUTTER FOR RAINWATER COLLECTOR

AWL2.1 General
The Supplier shall furnish all labor, materials, and operations including tools,
other implements and accessories for the complete installation of gutter as
indicated in the drawings.
Installation shall be perforrned by skilled workmen in accordance with the
construction and shop drawings and the manufacturer’s standard.
Shop drawings and manufacturer's catalogue showing product standards and
technical data will be provided by the Supplier to the NPC Representative for
approval.

AW.2.2 Materials
Material for gutter shall be weather, rust free and non-flammable. It shall be
metallic plastic sheet. Thickness shall be 2.0mm thick as specified in the
drawing.

AW.2.3 Workmanship
Gutter shall be securely fastened on steel support by rivet or as required.
Fasteners shall have a maximum distance of 0.50m O.C. along support.
Special care shall be given to the joints, lapping, bolting and setting of
closers.

AW-2.4 Measurement and Payment
Measurement and payment for Gutter Rainwater Collector will be based on
the corresponding contract unit price under architectural work's Schedule of
Requirements.
Payment shall be made at the contract unit price, which payment shall cover
costs of furnishing all materials and labor including equipment and tools
required to complete the work and all associated costs including transport to
site.

AW-2.0 PAINTING AND VARNISHING

AW-3.1 General
The work to 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 Suppliers, providing the labor, materials or both for this project are
specifically referred to the General Contract plans, to the General Conditions
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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-
Suppliers, supply dealers or others affected by the construction of this project,
the General Supplier shall be held responsible for the co-ordination of all the
work.

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

AW-3.2 Inspection of Surfaces

Before starting the work, the Supplier 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 Supplier shall notify the NPC
Representative in writing. The NPC Representative will cause these defects
to be reminded. The commencing of the work by the Supplier indicates his
acceptance of the surfaces to be painted and assumes responsibility for the
rectification of any unsatisfactory finishing, resulting from his negligence.

AW.-3.3 Materials

All paint materiais 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.

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

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

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

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

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 Supplier 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-3.4 Colors and Samples

All colors shall be subjected to the approval of the NPC Representative.
Tinting of matching colors shall be done under the supervision of the NPC.
Representative. In all cases, a sample shall be applied on the job and the
NPC Representative must give his approval before work is commenced. 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.

A'WN-3.5 Workmanship

All work shall be done by skilled workers 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
shail be in accordance with the relevant standards. All coatings shall be of
proper consistency and well brushed out so as to show the minimum of brush
marks, except varnish and enamel which shall be uniformly flowed on. All
brushes shall be clean and in good condition, with heavy brushes preferred.
Light brushes shall not be permitted.
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"~ Paint shall be thoroughly stired so as to keep the pigment evenly in
suspension when paint is being applied.

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

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

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

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

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

AW-3.6 Protection

The Supplier 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 shali be repaired at
his own expense, without additional compensation beyond the contract price.

The Supplier shall note that some damage to paint-work 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.

The Supplier 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 Supplier 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 shait 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 shail be handied with care and
protected as necessary to preserve the coating in good conditions.
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AW-3.7 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 appiied 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.

Primer protective coating requirements for all structural steel shall be refer to
Technical Specification, Civil Works, Shop Painting or otherwise directed.

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

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

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

Metal works shall be kept clean and free from corrosion following installation.
Abraded surfaces shall be retouched prior to finish painting, using the same
type of paint as prime coat. Galvanized metals shall be weathered or pickied
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.
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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 speciaily 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 Supplier 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.

AN-3.8 Painting Systems

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

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

The foliowing 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.
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1 coat of coal-tar epoxy.
* 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.

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 — Application of coatings such as enamels, varnishes,
pigments and solvents on wooden exterior surfaces shall be based on

the standards specified in ASTM D1006 for appropriate coatings
application.

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.

VI-AW-9
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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
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.

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

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

4, Choice of any of the following topcoats:

Clear flat lacquer - for standard flat effect.

Clear dead flat lacquer - for complete flat lacquer.
Super dead flat lacquer - for complete flat lacquer.
Clear gloss lacquer - for standard gloss effect.
Water white gloss lacquer - for brilliant crystal clear
effect.

. Versatile spar varnish - for glossy thick coating also
applicable for exterior wood surfaces.

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

Steel Surfaces

Details are given in Technical Specification, Civil Works, Shop Painting.

A 2.Y Measurement and Payment

Measurement for payment for painting and varnishing wiil be based on what is
required on the Schedule of Requirements.

AW-40 PLUMBING FIXTURES AND FITTINGS

AW-4.17 General

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

AW-4.2 Make
The model numbers herein given are intended to illustrate the quality and
R design of fixtures that will be required. American standard fixtures specified
MATICHN J. F GWER CORPORATION VI-AW-10
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herein and any substitution made to any item of fixtures specified must first be
approved by the NPC Representative.

AW-4.3 Trade Marks

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

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

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

AW-4.4 Fixtures

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

Bibbs — Nickel Plated Copper or Brass Alloy

Floor Drain - Stainless or Brass Alloy

Cilean-outs - Unplasticized Polyvinyl Chloride
AW-4.5 Installation

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

Installed plumbing fixtures shall be kept clean and in working order for

adequate protection so as not be used by anybody until issuance of
Certificate of Completion.

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

All flush valves shall be equipped with vacuum breaking devices.

AW-4.6 Toilet Accessories

Soap Holders - colored, vitreous China to match fixtures quality, brand and
wainscoting color.

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

Liquid Soap Dispenser
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AW-47 Measurement and Payment

No separate measurement and payment will be made for Plumbing Fixtures.
The entire cost thereof shall be included in the pay item as shown on the
Schedule of Requirements.

AW-5.0 WATERPROOFING

AW-5.1 General

The work includes the laying/installation of waterproofing membrane at the
roof slab of the guard post. Integral water proofing shall be applied to the
cistern to prevent water seepage.

Waterproofing materials shall be delivered to the site in their original sealed
containers or packages bearing manufacturer's name and brand designation.

The work shall be performed by the manufacturer's certified applicators and
only the best quality of materials and workmanship shail be used in strict
accordance with the standard practice for this type of work.

AVy.52 Materials

The waterproofing material shall be a complete system of bitumen layers
supplied by a manufacturer of reputable corporate existence. Waterproofing
materials shall be heat resistant preformed reinforced bituminous membrane
which has good elongation and recovery characteristic when subjected to
expansion and contraction movements.

AV/-53 Surface Preparation

All concrete or masonry surfaces shall be cured for minimum of seven (7)
days. It must be wood-trawled, smooth, firm, dry, clean and free from rubbish,
lose or foreign materials and imperfections.

Surfaces shall be properly graded to drain water freely into drain lines.
Drainage connections shall be set up to permit free flow of water. There shall
be provisions for mortar cants in the angle formed by the area.

AW.54 Execution of Work

The waterproofing membrane shall be installed according to the
manufacturer's instruction. Apply material “patching compound” reinforced
with “patching fabric” on cracks and other surface imperfections.

The membrane application shall be commenced from the lowest point when
applied on a surface to fall line to ensure weathered overiaps.

After installation of membrane, careful inspection shall be made for accidentai
damage. Damaged area shall be cleaned and patched with fresh membrane
waterproofing (minimum patching material of 152mm x 162mm).
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Prior to acceptance of the job, all waterproofed surfaces shall be given a 48-
hour flooding and the Contractor shall remedy at once any evidence of
leakage. Flooding test shall be done by plugging all drains, building
temporary dams at opening so that water will be 25.4mm (1") deep at high
point of waterproofing.

Concrete topping to be used shall be 20.70MPa as per ACI specifications and
50mm (27) thick (minimum) excluding the finish and reinforced with welded
steel wire fabric as per ASTM A185-73 specifications.

In particular, the Contractor shall verify conditions such as the following do no
exist:

» extensive unevenness of the bed

¢ too rough, too porous, too smooth surfaces

» sharp edges of boarding and ridges

* variation from the horizontal or fall stipulated in the Specifications or dictated
by circumstances

» incorrect level of the surface of the bed

s non-rounded corners, edges and channeling
» stress and settlement cracks, holes

* too moist surface

» non-sealing of voids (e.g. in concrete)

» inadequate firmness of the bed

o 0ily surface

* unsuitable type or portion of penetrating structural members
» lack of parts for connecting structural members which penetrate the
waterproofing

AW-55 Guarantee

The Contractor shall guaranty that the work specified in this section will be
free from defects of materials, workmanship and leakage for a period of five
(5) years from the date of final acceptance. This obliges the Contractor to
make good the defective work.

AW-5¢6 Measurement and Payment

Measurement for payment for Membrane Waterproofing will be based on
what is required on the Schedule of Requirements.
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CW-1.0

Cw-1.1

CW-1.2

CW-1.3

CW-1.4

CwW-1.5

TECHNICAL SPECIFICATIONS
CW - CIVILWORKS

GENERAL CONSTRUCTION FACILITIES
Scope

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

Moving-in

The Supplier shall bring to the site all his necessary construction equipment
and plant and install all stationary construction equipment and plant at
location and in the manner approved by the NPC. The Supplier shall submit
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.

Supplier’s Camp Facilities

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

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

Water Supply

The Supplier shall, at his own expense, be responsible for the supply,
installation, operation and maintenance of a safe and adequate supply of
drinking and domestic water. Whenever there is a possibility of contamination
of the water supply for drinking and domestic purposes, chlorination or some
other approved methods of sterilization 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 Supplier shall, at his own expense, be responsible for the installation
operation and maintenance of an adequate sewerage disposal and sanitation
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CW-1.6

CW-17

Civ-1.8

CW-1.8

system and shall provide adequate toilet and wash-up facilities for his
employees at his camp and in the areas where work is being carried out.

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

Fire Protection

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

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

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

Construction Power

The Supplier shall be responsible for providing his own electric power supply
required for construction and erection/installation.

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

Construction Material Storage

The Supplier is required to put up warehouse(s) with capacities sufficient to
store the construction materials required in the work. The warehouse(s) shall
be specifically for this contract, notwithstanding his other facilities in the site
that may serve the purpose.
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CW.1.10

CwW-1.11

CW.2.3

CW-2.1

CW-2.2

Cw-2.3

Removal of Camp and Construction Facilities

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

Measurement and Payment

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

CARE OF WATER DURING CONSTRUCTION
Scope

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

Drainage and Dewatering

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

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

Measurement and Payment

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

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

CW-3.2 General Conditions

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

a)

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:

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

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

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

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

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

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

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

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

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

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

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

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

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

CW-4.0 SITE GRADING

CW-4.1 Scope
in accordance with the specifications contained herein and in conformance
with the lines, slopes, grades and extent shown on the plans or otherwise
directed by the NPC, the Supplier shall furnish all equipment, tabor and
materials and shall perform the required grading work.

CW-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2 1 Clearing and Grubbing
The Supplier shall perform clearing and grubbing on the project site. The site
shall be cleared and grubbed of all trees and brush except particular trees,
which may be retained by the NPC for preservation. Particular frees to be left
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in place shall be protected from scarring and/or other injuries during clearing
and grubbing work and other construction operations.

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

Cw-4.2.2 Miscellaneous Works
Where shown on the drawings or if not shown but directed by the NPC, the
Supplier shall perform miscellaneous work like demolition, removal, chipping,
replacement or transfer of existing structures and other miscellaneous work.
All demolished structures shall be disposed of as directed by NPC.

CW-4.3 Grading

Cw-4.3.1 General
The word “grading” as defined herein means bringing to required grades all
areas in accordance with the lines, slopes, elevations and grades shown on
the drawings or as directed by the NPC.

CW-4.3.2 Classification of Materials
All materials in grading work shall be unclassified regardless of the nature of
materials encountered during grading excavation and of materials used in
grading fill. It is based on unclassified material that Supplier shall determine
his unit bid price for grading excavation and grading fill.

CW-43.3 Stripping
Fill areas to be brought to grade shall first be stripped of their top soil as
directed but in no case less than twenty (20} centimeters in depth and
disposed of properly in spoil areas designated by the NPC. Only materials
from grading excavation and intended to be used for filling or backfilling
purposes shall be stripped of top sail in the same manner as above.

' CW-4.3.4 Excavation and Fill

Areas required to be brought to grade shall be excavated or filled as the case
may be. Grading work shall be carried out in such a manner that the free
drainage is maintained at all times and nowhere shall pondage be found in
any part of the work.
The NPC may require the madification of slopes and grades according to the
conditions actually encountered during excavation, but such change or
modification shall not be construed o mean by the Supplier as a basis for
additional compensation over and above the contract unit prices.
Any over-excavation performed by the Supplier for any purpose or reason,
except as may be ordered by the NPC, shall be at the Supplier's expense and
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CW.-4.3.5

CW-4.3.6

any excess of excavation shall be refilled, where required, with approved
materials that shall be furnished, placed and properly compacted at the
expense of the Supplier.

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

Fill work shall not be started until the area has been inspected and approved
by the NPC after stripping. Grading fill shall be spread and compacted in
layers of 15 cm in accordance to AASHTO. loose volume and compacted with
approved roller weighing not less than 10 fons. Each layer shall be
moistened or dried as directed for maximum compaction. No succeeding
layer shall be placed thereon uniess 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 filing and compaction work to be done
without the presence of NPC's inspectors. The Supplier shall be held liable for
any structural instability or damage that might result in consequence to non-
compliance of this requirement. The Supplier shail 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 Supplier shall remove and dispose the slide materials and also to trim the
slopes as directed to leave the slopes in a safe and neat condition all at no
additional cost to NPC, unless occurrence of such slides is occasioned by
causes beyond control of the Supplier. In such event, payment for the
satisfactory removal and proper disposal of slide material and finishing and
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of
the contract unit price per cubic meter for the item Grading Excavation.

Slip-Outs

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

NATIOHAL FOWER CORPORATION
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Cw-4.4 Disposal-

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

above-mentioned right-of-way shall be included in the unit bid price for
excavation.

CW-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

All construction activities to be performed by the Supplier 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.

CW-4.7 Measurement and Payment
CW-4.7.1 Clearing and Grubbing

Measurement for payment for Clearing and Grubbing shall be made on a lot
basis. Corresponding cost hereof shall be included in the unit bid price of
Site Development item in the Schedule of Requirements.

CW-4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

NATIONAL POWER CORPORATION VI-CW-8
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CwW-4.7.4 Grading Excavation

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

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

CwW-4.7.5 Grading Fill

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

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

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope

In accordance with the specifications contained herein and as shown on the
drawings and otherwise directed, the Supplier shall perform all the required
structural excavation, fill and backfill for the entire project, including the proper
disposal of excess excavated materials.

CW-5.2 Materials
CW-5.2.1 Structural Excavation

No classification will be made on the materials excavated. The Supplier shall
determine his/her unit bid price for structural excavation based on unclassified
material regardless of the nature of the materials actually encountered and
excavated.

NATIONAL POWER CORPORATION s VI-CW-9
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CWw.5.2.2

CW-5.2.3

CW-5.2.4

Structural Fill
a. Sand and Gravel Fill

The material shall be of the same classification as the sand and gravel base
consisting of river sand and gravel as approved by the NPC. The composite
material shall be free from vegetable matter and lumps or balls of clay, and
shall be uniformly graded from coarse to fine in accordance with the grading
requirements shown below:

Sieve Designation Percentage by
{Square Mesh Sieves) Weight Passing
50.0 mm (27) 100
25.4 mm (17) 55-85
9.5 mm (3/8") 35-60
4.76 mm (No. 4) 25-50
2.08 mm {No. 10) 20-40
0.42 mm {No. 40) 8-20
0.074 mm (No. 200) 2-8

b. Structural Earth Filt

Structural earth fill shall consist of filling with suitable materials obtained from
grading excavation or from borrow areas approved by the NPC.

Special Foundation, if any

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

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

b. Selected Materials

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

Bed materials for water pipes and/or drainage culverts shall use sand fills.

Structural Backfill

Backfill for Structures Other Than Pipes — Material for backfill shall consist of
compactable and approved material taken from grading and structural
excavations. Any additional material needed shall be obtained from borrow
areas proposed by the Supplier and approved by the NPC.

Backfill for Sewerage and Drainage Pipes ~ The layer of backfill materials
immediately above, up to 60 cm. from the top of pipe, and on the sides of the
pipe shall consist of selected material consisting of clay soil and/or other fine

NATIONAL PONER CORPORATION . VI-CW-10
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materials that are free from stone particles, roots, debris. The upper layer
shall consist of compactable materials taken from pipe trench and other
structural excavation.

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

CW-5.3 Construction
CW-5.3.1 Excavation
a. General

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

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

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

b. Structural Excavation, Structure Other Than Pipes

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

Compliance to such instruction shall not entitle the Supplier for
additional compensation over and above the unit prices for excavation
regardless of the nature of material excavated. For purposes of
measurement, the applicable paylines for the excavation under this
condition or situation shall be as shown on the drawings that show the
paylines for excavation and special foundation materials.
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CW-5.3.2

CW.5.3.3

CW-5.3.4

C. 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
Supplier as stated in CW-5.3.1b.

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

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

Backfill

1. Structures, Other Than Pipes

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

NATIONAL POWER CORPORATION . VI-CW-12
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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.

Cw-5.4 Measurement and Payment
CWwW-5.4.1 Structural Excavation

No separate measurement and payment will be made for Structural
Excavation. Corresponding cost hereof shall be included in the unit bid price
of relevant item(s) in the Schedule of Requirements.

CW-5.4.2 Structural Foundation Fiil

No separate measurement and payment will be made for Structural Fill.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s} in the Schedule of Requirements.

Cw-543 Special Foundations

No separate measurement and payment will be made for Special
Foundations. Corresponding cost hereof shall be included in the unit bid price
of relevant item(s) in the Schedule of Requirements.

CW-54.4 Structural Backfill

No separate measurement and payment will be made for Structural Backfill.
Carresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.

Cw-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water
Supply Pipes and Cable Trench

No separate measurement and payment will be made for trench excavation
and backfill for all sewerage, drainage and water supply pipes. The entire cost
thereof shall be included in the various pay items in the Schedule of
Reguirements.
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CW-6.0 CONCRETE
CW-5.1 Scope

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

CW.-6.2 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.

CW-6.3 Materials
CW-6.3.1 Cement

Cement for concrete works shall be furnished by the Supplier 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
IP for general construction which concrete is not in contact with soils or
ground water and Type |l for concrete in contact with soil or ground water.

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

CW-6.3.2 Reinforcing Steel

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

CW-6.3.2 Water

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

CW-5.3.4 Aggregates

All coarse and fine aggregates shall consist of hard, tough, durable and clean,
uncoated particles. All foreign materials and dust shall be removed by
processing. Aggregates shali generally be rounded and reasonably free from
thin, flat and elongated particles in all sizes and well graded from coarse to
fine.
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CW-6.3.5 Formwork

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

Forms shall be wood, plywood, or steel. Wood forms for surfaces exposed to
view in the finished structure and requiring a smooth form finish, shalt be

plywood. For unexposed surfaces, undressed square-edge lumber may be
used. Forms for surfaces requiring special finishes shall be plywoad, 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.

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

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

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

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

CW-6.4.2 Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for
reinforcing steel.
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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 o 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 loops to hold the forms in position will not
be permitted.

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

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

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

CW-4.5.3 Placing Reinforcement

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

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

CW-G.5.4 Mixing Concrete

Mixing of concrete shall conform to the requirements of ACI Code for
Concrete Construction.

CW-6.5.5 Placing Concrete

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

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

Rock surface, upon which concrete shall be placed, shall be thoroughly
cleaned of loose or semi-detached or unsound rock particles. Before piacing
concrete, all surfaces shall be wetted thoroughly to keep them in a completely
moist condition, after which leveling mortar of the same cement ratio as the
concrete mix complete contact between concrete and the leveled surface.
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CW-6.5.6 Finishing Concrete

Afier 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 sirike off and to consolidate. Hand finishing may be
employed when suitable finishing machines are not available. Finishing of
concrete shall be done, as directed, to the satisfaction of the NPC.

All finished surfaces shall be tested with 3 meters straight edge and any
variation of the surface from the desired crown or cross section shall be
properly corrected.

CW.6.5.7 Removal of Forms

Formwork shall not be removed without the permission of NPC; where such
permission, however, shall not relieve the Supplier of its responsibility for the
safety of the work. Blocks and bracing shall be removed at the time the forms
are removed and in no case shall any portion of the wood forms be left in the
concrete.

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

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

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

The site shall be cleared of all debris and refuse resuiting from work.

CW-6.5.8 Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14)
consecutive days by keeping the surfaces of concrete continuously (not
periodically) wet. Where tongue and groove forms were used and left in place
of curing, they shall be kept wet at all times prevent opening at the joints and
drying out of the concrete,

CW-6.5.9 Sampling and Testing of Concrete

The Supplier shall furnish all materials, either separately or mixed, as
required by NPC. Selection of materials and the making of test specimens
shail be made under the supervision of NPC and delivered to NPC |aboratory
or any NPC-accredited testing agency at the Supplier's expense.
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The expense of making and curing all concrete specimens including the
materials comprising the concrete specimens shall be borne by the Supplier.
The cost of shipping and testing the concrete shall likewise be at the expense
of the Supplier.

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

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

placed of each class. Also at least one set shall be made per day for each
class of concrete placed each day.

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

The compressive strength of the concrete shall be deemed acceptable if the
averages of the three consecutive strength test results is equal to or exceeds
the specified strength and no individual test falls below the specified strength
by more than 3.50 MPa.

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

CW-6.5.10 Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings
or where s0 required to suit actual field requirements. Any structure that does
not conform to such lines shall be repaired or removed and made anew by
the Supplier at no additional cost to the Corporation.

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

CW-6.5.11 Second Stage Concrete

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

No separate measurement and payment will be made forconcreting works
that are associated to various construction and/or installation/erection works.
The corresponding cost thereof shall be included in the unit bid price of
relevant pay item(s) in the Schedule of Requirements.

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

CW-7.0 REINFORCING STEEL
CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW¢.7.2.1 Bar Reinforcement

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

CW-7.2.2 Sampling

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

CwW-7.3 Construction Requirement
CW-7.3.1 Order List for Bent Bars

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

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

CW-7.3.2 Fabrication

Bent bar reinforcement shall be cold bent as shown on the drawings or as
required by the NPC. Bars shall be bent around circular pin having the
following diameters (D) in relation to the diameter of the bar (d):

Bars Smm® to 20mma 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.

CW-7.3.3 Protection of Material

Steel reinforcement shall be protected at all times from injury. When placed in
the work, it shall be free from dirt, detrimental scale, paint, oil or other foreign
matter. However, when steel has on its surface easily removable and
detrimental rust, loose scale or dust, it shall be cleaned by a satisfactory
method, approved by the NPC.

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

CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material (ACI-
301)

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

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

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

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

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

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

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

a. Height of bottom bars +6mm above form
b. Lengthwise positioning +50mm of bars
c. Spacing bars in walls and +25mm
solid slabs
d. Spacing bars in beams and  £6mm
footings
e. Height of top bars +6mm
f. Stirrup spacing:
(1) For any one stirrup +25mm
(2) For over-all group £25mm of stirrup
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Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
the concrete is placed. Anchor bolts for machines shall be set to templates,
shall be plumbed carefully and checked for location and elevation with an
instrument, and shall be held in position rigidly to prevent displacement while
concrete is being placed.

CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as
indicated otherwise or modified herein. Where splices in addition to those
indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®. Splices to be welded shall conform to AWS
D1.4; certification of weld ability of the reinforcement by the manufacturer,
shall be submitted to the NPC. If the Supplier 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 Supplier shall ensure that the splice
meets the requirements specified herein by performing at least three splices
which shall be submitted for tests to a testing laboratory that has been
approved for such testing by the NPC. The cost of these shall be borne by the
Supplier.

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

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

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

Where d is the diameter of the bar. In lapped splices, the bars shall be placed
in contact and wired together. Lapped splices will not be permitted at
locations where the concrete section is insufficient to provide a minimum clear
distance of one and one-third the maximum size of coarse aggregate
between the splice and the nearest adjacent bar. Welding of reinforcing steel
shall only be done if detailed on the Drawings or if authorized by the NPC in
writing. Spiral reinforcement shall be spliced by lapping at least one and half
(11/2) turns or by butt-welding unless otherwise shown on the drawings.
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CW-7.4

Cw-8.0

Ccw-8.1

CWw-8.1.1

Cw-8.1.2

Measurement and Payment

No separate measurement and payment will be made for reinforcing steel.
The corresponding cost thereof shall be included in the various pay items in
the Schedule of Requirements.

STRUCTURAL STEEL

General

This section covers the fabrication, erection, and shop painting of structural
steel in accordance with the AISC “Manual of Steel Construction” referred fo

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

» & & o o

Chemical Analysis and Tensile Strength Test of structural steel in accordance
to ASTM AS3.

For high strength bolts and nuts, the Supplier 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 wilt

prevent distortion or other damages. Materials shall be stored in a clean and
properly drained location and out of contact with the ground. Damaged
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materials shall be replaced or, when permitted by NPC, may be repaired in an
approved manner at no additional cost to NPC.

CW-8.2 Materials

All the materials shall be of the best quality of their kind, well graded and
within the allowable distortions. They shall be free from fiakes, corrosion,
scale of fragments that could reduce the resistance and durability or injure the
external appearance.

Except as modified herein, blast clean surfaces in accordance with SSPC
SP6. Wash clean surfaces that become contaminated with rust, dirt, oil,
grease or other contaminants with solvents until thoroughly clean. Ensure that

steel to be embedded in concrete and surfaces when assembled, are free
from rust, grease, dirt and other foreign matter.

Cw-8.2.1 Steel

Materials shall conform to the respective specifications specified herein.
Materials not otherwise specified herein shall conform to the AISC “Manual of
Steel Construction”.

Structural Steel: ASTM A36
Steel Pipe: ASTM A53, Type E or S, Grade B,
ASTM AS01

Steel W-Shape Piles ASTM A328
(Soldier Piles):

CWw-8.2.2 Bolts, Nuts and Washers:

All bolts, nuts and washers shall be of hot-dip galvanized steel, in accordance
with the following:

Bolts: ASTM A307, Grade C or ASTM A36
for Anchor Bolts; ASTM A325 for
Fastening Bolts

Nuts: ASTM A563, Grade A, heavy hex
style, except nuts less than 38mm
may be provided in hex style

Washers: ANSI B18.22.1, Type B
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CW-8.2.3

Cw-8.3

Cw-8.3.1

Cw-8.3.2

CW-8.3.3

Accessories:

Welding electrodes and steel structural members shall use:
Rods E70XX electrodes
Non-shrink Grout ASTM C827, non-metallic

Execution

Fabrication

Structural steel fabrication shall be in accordance with the applicable
provisions of the Specification for the Design, Fabrication, and Erection of
Structural Steel for Buildings as set forth in the AISC "Manual of 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. Suifaces to be welded
shall not be coated within 12 mm from the specified top of the weld prior to
welding. Ensure 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 wili cause blistering or
porosity or will otherwise be detrimental to the life of the paint. Apply paintin a
high-quality workmanship manner and coat all joints and crevices thoroughly.
Prior to assembly, paint ail 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 suifaces has become thoroughly dry,
apply two field coats of marine epoxy paint subject to the
approval of NPC.
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. 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 shail 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 siress concentrations.

CW-834 Erection

Except as modified herein, erect steel in accordance with the AISC “Manual
of Steel Construction”. Where parts cannot be assembled or fitted properly as
a result of errors in fabrication or of deformation due to handling or
transportation, report such condition immediately to the NPC's Representative
and obtain approval there from for the methods of correction for straightening,
including members of steel conforming to ASTM A514.

Drain Steel work properly; fill pockets in structures exposed to the weather
with an approved waterproof material.

Provide safety belts and lines for workmen aloft on high structures unless
safe working platforms or safety nets are provided.

When calibrated wrenches are used for tightening bolts, calibrate them at
least one each working day using not less than three typical bolts of each
diameter. Do not use impact torque wrenches to tighten anchor bolts set in
concrete.

Connections: Connections shall be executed as shown on drawing. In case,
connections are not detailed, it shall be designed in accordance with AISC
“Manuat of Steel Construction”. Build connections into the existing work.
Punch, sub-punch and ream, or drill bolt holes.

Tolerances: Structural steel shall be fumished and installed to the lines and
levels as shown on the drawings.

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

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

CW.8.3.5 Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power
wires brush welds, thoroughly clean them before the inspector makes the
check inspection. Inspect welds with magnifiers under strong, adequate light
for surface cracking, porosity, and slag inclusions; excessive roughness;
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat
and concavity. Inspect the preparation of groove welds for adequate throat
opening and for snug positioning of backup bars.
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Cw-8.4

CW-2.0

CW-9.1

CW-9.2

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

Measurement and Payment

No separate measurement and payment will be made for Structural Steel.
The corresponding cost thereof shall be included in the various pay items in
the Schedule of Requirements.

REINFORCED CONCRETE FOUNDATION FOR ENERGY STORAGE
SYSTEM AND SOLAR POWER PLANT TRANSFORMER AND OTHER
ASSOCIATED STRUCTURES  (DESIGNED/CONSTRUCTED  BY
SUPPLIER)

Scope

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

Design and Construction

The design and construction of reinforced concrete foundations and other
elements for equipment and related component to be furnished by the
Supplier shall be the responsibility of the Supplier. Reinforced concrete
foundations shall be designed based on the actual weights, dimensions and
relevant design parameters of the equipment and structures subject to NPC's
evaluation and approval. No foundation and structural elements shall be
constructed unless its design is duly approved in writing by NPC.

The minimum design paraimeters to be considered by the Supplier are as
follows:

1. Compressive strength of concrete shall be 20.7 MPa at 28 days

2. Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

3. Compacted sand and gravel bedding shall be 150 mm thick

4. Soil bearing capacity shall be subject to the Supplier's determination

and verification at the site

5. Wind velocity: 300 kph or in accordance to the latest edition of NSCP

6. Concrete pad or pedestal shall extend 150 mm beyond the equipment
skid/base on all sides or at least 50 mm beyond the base plate of
equipment supports

7. Top of foundations/pedestals shall be 300 mm above the finished
ground elevation

TNot applicable on non-critical structuresfjoints and as diracted/required by NPC Design Engineer.
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CW-9.3

CW-10.0

CW-10.1

CW-10.2

CwW-10.2.1

Cw-10.2.2

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and
number of anchor bolts shall be designed to safely withstand all forces
acting on the equipment/structures Anchor bolts and other embedded
items shall be properly and securely installed prior to the
placing/pouring of concrete.

All works and materials shall be constructed, installed and/or erected to
conform with the relevant sections of this Specifications and in accordance
with the generally accepted engineering techniques and methodologies.

Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the design and construction of
reinforced concrete foundation and/or other structural elements of the
equipment and their related components. The entire cost of furnishing of all
materials, iabor, equipment and tools for the entire works shall be included in
in the item as specified in the schedule of requirements.

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
Scope

In accordance with the specifications contained herein, the Supplier shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals, as the case may
be, where indicated on the drawings or where directed conforming with the
lines and grades as established in the field by the NPC. The Supplier shall
also construct or install, where required, appurtenant structures like manhole,
catch basin for downspouts, septic tank, drainage outlets, etc. as well as
joints and connections as may be required to complete the system.

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

NATIONWAL POWER CORPORATION

VI-CW-29




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATIONS VisP22Z15065e

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.

CW-10.3 Construction

CW-10.3.1 Appurtenant Structures
Appurtenant structures like septic tank and drainage outlets, efc. shall be
constructed at locations indicated on the plans or at the other convenient
locations designated by the NPC. All appurtenant structures shall be of 17.30
MPa concrete unless otherwise shown on the drawings.

CW-10.3.2 Concrete Canal
Concrete canal, open or covered, shall be constructed in accordance with the
lines and grades shown on the drawings. Class of concrete shall be as
indicated on the drawings or directed by the NPC.

CW-10.4 Pipe Installation

CW-10.4.1 General
Before any drain pipe is installed, the sand or concrete bedding shall have
been prepared and approved in accordance with the grade, shape, and
dimensions shown on the drawings, or as directed by the NFPC. No pipe over
45.7 cm {18"} in diameter shall be laid on concrete bedding until seven (7)
days have been elapsed after placing the concrete bedding. Pipes under
45.7 cm (18"} in diameter may be laid after five (5) days elapsed after placing
the concrete bedding.
All drain pipes shall be laid carefully, hubs upgraded, ends fuilly 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 iaid by the Supplier at his expense.

CW-10.5 Measurement and Payment

CW-10.5.1 Appurtenant Structures
Measurement and payment for appurtenant structures like RC canal, septic
tank, 50mm dia. and 100mm uPVC shall be included in the unit bid price of
specified in the Schedule of Requirements.

CW-10.5.2 Bedding
No separate measurement and payment will be made for Sand Bedding for
Pipes, and item, Concrete Cradle for Pipes. Corresponding cost hereof shall
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be included in the unit bid price of relevant item(s) in the Schedule of
Requirements.

CW-11.0 PERIMETER FENCE
CW-11.1 Scope

In accordance with the specifications contained herein, the Supplier shall
furnish all labor, materials, equipment and tools for the construction of
perimeter fence with to the length or extent shown on the drawing or as
established in the field.

CW-11.2 Materials
CW-11.2.1 Cement and Reinforcing Steel

Cement and reinforcing steel shall conform to the requirements set forth in
Section CW-6.0 — Concrete. Class of concrete shall be 20.7MPa or as shown
on the drawings.

CW-11.2.2  Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6"x 8"x 167}
non-load bearing with a compressive strength of 3.10MPa. CHB units shall be
free of chips, splits or other defects, which in the opinion of the NPC, might
impair their strength and durability. At the option of the NPC, CHB units
delivered to the site shall be tested to check on their specified strength. One
specimen taken at random representing 500 units shall be tested. Sampling
shall be done by the NPC. The group represented by a specimen that fails the
compression test shall not be used in the work.

CW-11.23 Fine and Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements
stated in CW-6.0 — Concrete.

CW-11.2.4  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 zin¢ coating.

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 Backfil and Section CW-6.0 — Concrete,
respectively.
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b.

CHB Construction

Laying — All masonry units shall be plumbed, leveled and accurately
spaced. All units shall be wetted before laying. The block should be
laid on full mortar bedding and in such a way that no cracks are
formed between the blocks and the mortar at the time it is laid. Any
horizontal and vertical CHB wall reinforcements shali 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 (3/87)
thick which shall be appilied 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} Masonry grout for filling cells of concrete hollow blocks shall
consist of one (1) Portland cement, one-fourth {1/4) part lime,
three (3) parts sand to which three (3) parts 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 less than two
minutes.

3) All horizontal reinforcement shall be tied to vertical reinforcement.

Fabrication and installation of vehicular and pedestrian gates shall
conform to the requirements of the drawings or as directed by the
NPC.

All welding work shall conform to the Specifications for Welded
Highway and Railway Bridges of the American Welding Society
(AWS).

Galvanized surfaces to be painted, in addition fo 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.
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CW-11.4

Cw-11.4.1

CW-12.0

CW-12.1

CW-12.2

CW-12.2.1

Cw-12.2.2

Surfaces to be painted shall be clean, dry, smooth and free from dust,
rust, grease or oil. Sufficient time shall be allowed between coats of
paints to insure complete drying but in no case less than 24 hours. No
painting shall take place during the presence of rain, fog, dew or
where the surfaces may otherwise be damp. All work shall be done in
a high-quality workmanship manner, leaving finished surfaces free
from runs and sags.

Measurement and Payment
Perimeter Barbed Wire Fence

Unless otherwise specified in the Schedule of Requirements, measurement
for payment shall be based on the number of linear meters of perimeter
barbed wire fence including barbed wire installed, vehicular and pedestrian
gates constructed and accepted.

Payment for perimeter barbed wire fence shall be made at the corresponding
contract unit price for perimeter barbed wire fence, shown on the Schedule of
Requirements, which payment shall include the cost of furnishing all labor,
materials, equipment and tools necessary for the construction of seciusion
fence including reinforced concrete posts, CHB wall and footing, excavation
and backfill.

SECLUSION FENCE
Scope

In accordance with the specifications contained herein, the Supplier shall
furnish all labor, materials, equipment and tools and shall construct the
seclusion fence including vehicular and pedestrian gate to the length or extent
shown on the drawings or as established in the field.

Materials
Cement and Reinforcing Steel

Cement and Reinforcing steel shall conform to the requirements set forth in
the Section CW-6.0 — Concrete. Class of concrete shall be 20.7MPa or as
shown on the drawings.

Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in
such a manner as to provide a continuous mesh without knots or ties except
in the form of knuckling or of twisting and barbing the ends of the wires to
form the selvage of the fabric. The base metal shall be steel of such quality
and purity that, when drawn to the size of wire specified and coated with zinc
either before or after fabrication, the finished fencing shall be or uniform
quality and have the properties and characteristics conforming to ASTM
Designation A392. Fabric that is zinc coated after weaving and produced in
accordance with this specification shall be hot-dip galvanized. Fabric that is
zinc coated before waving may be either electronically or hot-dip galvanized.
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At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site
shall be tested. One roll from every fifty (50) rolis or fraction thereof shall be
taken at random as a sample for test purposes, except in no case shall less
than two (2) samples be tested. To determine compliance with the
requirements of this specification, the test specimens for each of the test
specified shall be taken from the outside end of the sample rolls representing

the lot. If any specimen tested fails to meet the requirements of this
specification, the roll represented by the specimen shall be rejected and two
(2) additional rolls shall be tested, both of which shall meet the requirements
in every respect, otherwise the lot represented by the sample may be
rejected.

CW-12.2.3 Fine/Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements
stated in Section CW-6.0 — Concrete.

CW-12.2.4 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to
ASTM A120-68A.

CW-12.2.5 Structural Steel

All structural steel (rolled shapes and plates) for the fabrication of the
vehicular and pedestrian gates, unless otherwise specified on the drawings,
shall conform to ASTM A36.

CW-12.3 Construction

a) Excavation, backfiling and concreting work shall be in accordance
with the applicable provisions of Section CW-5.0 — Structural
Excavation, Fill and Backfill and Section CW-6.0 — Concrete.

b) Fabrication and installation of the heavy galvanized cyclone wire
seclusion fence and gate shall be in accordance with the drawings or
as directed by the NPC,

c) All welding work shall conform to the Specification for Welded
Highway and Railway Bridges of the American Welding Society
(AWS).
CW-124 Measurement and Payment

CW-12.4.1  Seclusion Fence Including Vehicular and Pedestrian Gate

Unless otherwise specified in the Schedule of Requirements, measurement
for payment shall be based on the humber of linear meters of seclusion fence
including pedestrian gate constructed and accepted.

Payment for seclusion fence shall be made at the corresponding contract unit
price for seclusion fence, shown on the Schedule of Requirements, which
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payment shall include the cost of furnishing all labor, materials, equipment
and tools necessary for the construction of seclusion fence including
reinforced concrete posts, CHB wall and footing, excavation and backfill.

CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-13.1 Description
This specification covers the technical and associated requirements for the
supply and erection of steel pole complete with cross arms and braces.

CW—13.2 Pole Requirements
The poles shall be manufactured and supplied with the required holes, rigging
accessories, insulator attachment plates, lugs for bolted steps, guying
attachments, ground clamps complete with bolts, nuts, washers and
miscellaneous fittings, whenever necessary, and shall have the following
properties of steel poles:

Description |40’ (12.20 m)}|35’ (10.65 m}} 30’ (9.15 m}|25’ (7.62 m)

Steel Material ASTM A572 | ASTM A572 |[ASTM A572| ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal | Octagonal | Octagonal | Octagonal
Minimum  Yield| 345 MPa 345 MPa 345 MPa 345 MPa
Strength
The tip and butt shall be covered with plate similar to body thickness.
Cross arm and brace members shall be of the same material as pole body
and shall conform to NPC's general arrangement drawings. The strength of
the attachment of cross arms to the body shall be sufficient to develop the full
capability of the cross arm.
Hole location and diameters for steel poles and cross-arms/braces shall be
referred to Electrical drawings.
All structural steel, bolts, nuts and washers shall be hot-dip galvanized after
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85
microns. Exposed welds shall be mechanically cleaned.

CW-13.3 Pole Erection

The Supplier shall use standard and accepted practice and method of
erecting the poles depending on their location. The Supplier shall excavate
holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
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10.67 35 1.65 5.4 1.22 4.0
9.16 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

CW-13.4

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

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

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

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

Measurement and Payment

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

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

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which
payment shali constitute full compensation for furnishing of all materials, labor
and hardwares and accessories necessary to complete the items.
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MANAGEMENT SYSTEM

EW 4.0 — LIGHTING SYSTEM
EW 5.0 —- GROUNDING SYSTEM
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PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS

EW - 1.0 - SOLAR PV SYSTEM *
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-1.0 SOLAR PV SYSTEM ....covoveiiiicniicinicerincssnsnesensosasentsasessasnssarssssasunssanatassnansaness 1
EW-1.1 Technical Specifications of the PV Components...........ccvrcnnonnonrinescrnescns 1
EW-1.2 SOIAT PV MOUUIES.......cocr et e b s sv st s b e as e 1
EW-1.3 SHNGINVEIETS ...t e eb e rasa s sa s an e st ana e 2 ‘
EW-14 DO BOXES........coeeeeeeeecrcriecaeve e sa e s s b aa b d b e et a bR e s bR e 4
EW-1.5 AC COMDINET BOXES ... rtrisisrs s ssernsss s sssesssarserniessessssesssssessnsesesesiasesassnnidh
EW-16 SPP Digital ENErgy MELET ........ovevr et sesnessscssescasesssanenensasessasesenssnne O
EW-1.7 DC and AC SWILCHES .......cocvcierrrcrirrcceircrreeaasraseres et ss e sesssssisss s antasenesansasasens £
EW-1.8 Power Cables ant ACCESSONES.........co.ocriiieerersirsiaresassesenssrasessasereessssssasnssessssssacssss {
EW-19 Grounding and SUrge Protection.........o. o iessciencnsnessesesecrrsssesesserseessssassens 8
EW-1.10  Solar PV Plant {SPP) TEANSIOMIEN.......c...oveonreresreeresserssessssssseesesesesessasesesesesessessermnssmssesees 9 ‘
EW-1.10.1  GENETAL ..o cccccrtitcrnncnnn s nassesensnsren s sasas e tasasese e e sasseassassebesiais 9
EW-1.10.2 Technical REQUINEMENES.......c.cococeiiiiicecrcnninisrcnre s crnsesssenenesensesasesencnceee oD
EW-1.10.3 Design REQUINEMENES ..........ocooiitieriiiiriccrsmics e ssesssesenessensenerssserens 10
EW-1.104  Design and Construction Features.............coovmniicnisccinnine, 12
EW-1.105  FIttings and ACCESSOMES ....vvvvivreriveraremeressicsciesesnsesessnssseasmssssssaserenesenses 14
EW-1.106 Equipment and Marking.... reeeneresnirar et essesenasesenensaeaeeneneneneirs 1O
EW-1.10.7 Standard and Common Todls... cerrereresesereasresanrasarassrasseresararereraceess 10
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EW-1.10.10 Data and Documentation Reqwrements .................................................. 17 ‘
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PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS

EW-1.0 SOLAR PV SYSTEM
EW-1.1 Technical Specifications of the PV Components

This section provides the definition, functional/performance requirements,
technical specifications and standards for the Solar PV modules, Mounting
structures, Inverters, AC and DC switches and protections, etc.

EW-1.2 Solar PV Modules

a) The rated capacity of the solar PV module shall be based on its
nameplate rating tested under Standard Test Conditions (STC). For
bifacial type PV module, listed maximum power output at 0% bifacial
gain on the nameplate shall be considered as the rated capacity of the
module. The capacity of the Solar PV Plant shall be based on the total
AC power output of the String inverters.

b) The modules to be supplied shall have the same manufacturer, model,
capacity and specifications for all installations required in this
document, including required number of spares, if any, to avoid
mismatch losses.

c) The solar PV modules shall be crystalline silicon type and shall have a
minimum efficiency of 20% at 0% bifacial gain for bifacial type PV
module.

d) The Solar PV modules shall be designed, manufactured and tested in
accordance with, but not limited to, the latest issue of the following
codes and standards:

IEC 61215 Crystalline silicon {(c-Si) terrestrial PV
modules — Design qualification and
type approval

IEC 61730-1 PV module safety qualification -

Requirements for construction

iEC 61730-2 PV module safety qualification -
Requirements for testing

IEC 61701 Salt mist corrosion testing of
photovoltaic (PV) modules

A copy of the type qualification/test certificates of the PV module issued
by authorized international organization in accordance with the
abovementioned standards shall be submitted during post-qualification.
Use of other standards shall be subject to the approva!l of the National
Power Corporation.
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e)

h)

)

k)

The proposed Solar PV Module shall be sourced from a manufacturer
included in the Tier 1 category listed by Bloomberg New Energy
Finance as of bidding date. A copy of the Bloomberg list shall be
submiited during post-qualification.

The solar PV modules shall be mounted on structures that are specified
in this document and shall comply with NPC requirements.

In accordance with EN 50380 - Datasheet and nameplate information
for photovoltaic modules, each module shali carry the following
minimum information:

Name and logo of original manufacturer or supplier
Maximum system voltage

Rated nominal power (Pmax) at STC

Short circuit current (lsc) at STC

Open circuit voltage (Voc) at STC

Voltage at maximum power point (Vmax) at STC
Current at maximum power point (imax) at STC

NOOTALN -

Protective devices against surges at the PV module shall be provided.
By-pass diodes shall be provided in the PV modules.

Module Junction box shall be designed for long life outdoor operation
and compliant to IP85 protection or approved equivalent.

The manufacturer of the Solar PV module shall be ISO 9001 and ISO
14001 certified. A copy of the valid ISOQ certification shall be submitted
during post-qualification.

The SPV modules shall have one make / model. Its outputs shall be
within the tolerance of +/- 3% in each string to avoid array mismatch
losses.

EW-1.3 String Inverters

a)

b)

e)

The string inverters to be furnished shall be an on-grid type (grid
following) solar inverter.

Each string inverter shall have at least one (1) Maximum Power Point
Tracker (MPPT). The MPPTs shail automatically operate the Solar PV
plant. It shall be microprocessor/microcontroller-based to minimize
power losses and maximize energy utilization.

All inverters shall have the same manufacturer and model. Each of
which shall have a nominal output rating of not more than 80kW.

The inverter shall match the solar PV plant capacity while achieving
optimum system efficiency. The total harmonic distortion shall not be
more than 5%.

The efficiency of the inverter shall not be less than 95% at rated

capacity.
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f)

a)

h)

)

k)

m)

The inverter shall be equipped with a Modbus Interface.

Inverter shall be transformerless and IP65 degree of protection and
shall comply with IEC 60529/UL50E. Climatic category shall comply
with IEC60721-3-4 or IEC 60068.

The furnished inverters shall have built-in or installed controller or
control functionalities that has provisions for integrations with higher
fevels of control/management systems.

The string inverters shall be of the grid-interactive type. It shall have
protection against overvoltage and unintentional islanding that detects
islanding conditions and automatically disconnects the system from the
grid. The solar PV system will be automatically reconnected to the grid
when the power has been restored.

The string inverters shall conform with, but not limited to, the latest issue
of the following codes and standards.

IEC 62109-1 Safety of power converters for use in
photovoltaic power systems — General
Requirements

IEC 62109-2 Safety of power converters for use in

photovoltaic power systems — Particular
Requirements for inverters

IEC 62116 Utility-interconnected photovoltaic inverter
— Test procedure of islanding prevention
measures

A copy of the certification and approvals in accordance with the
abovementioned standards shall be submitted during post-qualification.
Use of other standards shall be subject to the approval of the National
Power Corporation.

The inverter shall be rated for outdoor operation. It shall be placed away
from direct sunlight and shall be provided with necessary housing or
protection, if necessary, to ensure its maximum service life.

The inverter shalt be able to provide logged data on power generated
per period (configurable). The inverter shall have a minimum display
parameters of AC output power, AC output voltage, AC output current,

frequency, PV Array voltage, PV Array current (A), AC energy yield and
Events/Errors.

The inverter [oad ratio shall be within 1.0 — 1.1 otherwise within the limits
recommended by the manufacturer of the string inverter to avoid under
and oversizing of the inverter.

Inverters shali have output curtailment functionalities. In the event that
the Solar PV system production is at optimum, the energy storage
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batteries are fully charged, and the load demand is low, the inverter
shall be able to control its output to match the prevailing demand.

EW-1.4 DC Boxes

a)

b)

d)

e)

The DC Boxes shall be dust proof, vermin and waterproof and sturdy
and shall have at least IP65 Protection. It shall be mounted on the PV
module support structures.

The DC Boxes shall have suitable cable entry points fitted with cable
glands of appropriate sizes for both incoming and outgoing cables.
Proper cable markings shall be provided for easy identification and
cable ferrules shall be fitted at the cable termination points.

The DC Boxes shall have suitable arrangement for the following:

Incoming DC cables from the solar array

DC isolation switch/circuit breaker per String

At least type il DC surge protection device (SPD)
Outgeing DC cables to the string inverter
Provision for earthing

HhLN=

The DC Boxes shall be permanently marked and labeled. It shall have
swinging doors or covers and shall be accessed by a lock or other
approved means.

If the string inverters have a built-in DC protection/disconnect switch
and DC SPDs (at least type Il) per string, the Supplier shall still furnish
a separate DC combiner box, DC SPDs and disconnects.

The DC circuit breakers shall be Compact with Thermal Magnetic Trip
Unit Type, Miniature Circuit Breaker (MCB). Rating of the circuit
breakers shall be appropriate for the proposed design of the supplier.
The rating of the breaker shall be verified by NPC for approval.

EW-1.5 AC Combiner Boxes

a)

b)

c)

The AC Combiner hox shall be dust proof, vermin proof, waterproof,
sturdy and shall be IP65 rated.

The AC Combiner box shall have suitable cable entry points fitted with
cable glands of appropriate sizes for both incoming and outgoing
cables. Proper markings shall be provided on the bus bar for easy
identification and cable ferrules shall he fitted at the cable termination
points. The bus bars shall be made of copper of appropriate capacity
with adequate safety factor.

The AC combiner box shall have suitable arrangement for the foliowing:

Incoming cables from each string inverter

AC circuit breakers of each string inverter

Main AC circuit breaker

At least type Il AC surge protection devices (SPD)
Digital Metering System

AN
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6. Outgoing cables to the low voltage side of the SPP Transformer

7. Provision for earthing
d}) The AC combiner box shall be permanently marked and iabeled. [t shall

have swinging doors or covers and shall be accessed by a lock or other
approved means.

e) The AC combiner box shall be provided with digital metering system
with display window capable to measure single and three phase
electrical parameters through respective control switches. It shall be
able to interface with the hybrid controller. Digital meter to be used shall
meet the minimum specifications requirement stated in EW-1.6 SPP
Digital Energy Meter.

) The supplier shall provide adequate surge protection devices. If the
string inverters have a built-in AC SPDs (at least type 1), the Supplier
may opt to supply a separate AC SPDs per inverter in the AC combiner
box.

g) The AC circuit breakers shall be Compact with Thermal Magnetic Trip
Unit Type, Molded Case Circuit Breaker (MCCB). Rating of the circuit
breakers shall be appropriate for the proposed design of the supplier.
The rating of the breaker shall be verified by NPC for approval.

EW-1.6 SPP Digital Energy Meter

This specification covers the technical and associated requirements for the
SPP digital energy meter including instrument transformer and accessories
required for the electric generating plants.

EW-1.6.1 Technical Characteristics and Requirements

The SPP digital energy meter shall be furnished and instalied by the Supplier
as shown on the bid drawings complete with stainless steel housing, test block
and associated metering instruments transformers (current transformers) of
appropriate burden and accuracy and other accessories for outdoor metering
purposes. It shall be capable to measure the power generated and received by
the Solar PV Plant. It shall be designed to operate continuously for the normal
life of the meter. The digital energy meter shall meet the foliowing minimum
requirements:

ITEM | -~ DESCRIPTION: - | '~ REQUIREMENTS. - . '

1 Number of Wires 3or4

2 Voltage, V 120-480

3 Accuracy class 0.5 or better

4 [ Current Range Class 10

5 Frequency, Hz 60

6 Register Type LCD

7 Soft Switches Available

8 LCD Display Programmable
The Kilowatt-hour meter

9 to be provided is certified Yes
and approved by ERC

NATIONAL POWER CORPORATION VI-EW-1.0-5
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10 Communication Port for
Kilowatt-hour meter

To be Provided

11 Meter Test Block

No. of Poles 10 (4 Voltage & 6 Current Terminals)
Rated Voltage, V 800V
Equipment Standard ANS! C12.9
Test Block Cover Required
12 Metering Current
Transformer
a. Application
(lﬁgoor,’Outdoor) Outdoor

b. Insulation type

Full cast epoxy resin

c. Primary rated

200

current, A
d. Secondary rated

current for all 5

windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio 200:5 A
g. Burden, VA 2.5
h. BIL, kV 10

in extreme cases, the Supplier shall furnish, if necessary, outdoor type potential
transformer with the same BIL rating. The transformer shall have appropriate
voltage ratio suitable for the SPP digital energy meter. All costs associated with
the supply and installation of such transformer shall be to the account of the
Supplier.

The SPP digital energy meter shall have but not limited to the following
features:

Pilferage proof

Tamper Proof

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and Humtdlty of up to
95% non-condensing

With back light display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display (Energy, RMS voltage & current per phase, Reactive
& Apparent Power, Power factor, Frequency, Calendar, Time and etc.)

CONGD GhWN=

The Solar PV Plant (SPP) digital energy meter with the required metering
instruments shall be enclosed by the distribution panel/AC combiner box or, if
needed, by a separate enclosure for proper protection and safety against water
droplets, dust, exposure of energized conducting material and the like without
additional cost to NPC.

For SPP digital energy meter, communication ports shall be provided or
available in the energy meter exclusively intended for electronic reading, hence
reading the data determined from the computer remotely from the meter.
Electronically gathering of data can logged parameters to the computer such

NATIONAL POWER CORPORATION

VI-EW-1.0-6

Yl

-




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS}

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z1506Se

as instantaneous parameters, billing information, load survey, events or
tampers, transactions, etc.

EW-1.7 DC and AC Switches

a)

b)

DC Side

1. Each string of the Solar PV shall be provided with a circuit
breaker for isolation and maintenance purposes. Circuit
breakers shall be listed for use in DC circuit and shall have the
appropriate voitage, current and interrupting capacity ratings.

2. DC Circuit breakers shall be sized to carry not less than 125
percent of the maximum calculated current of the string/array.

AC Side

1. Main Circuit Breaker of appropriate rating shall be provided for
connection and disconnection of Solar PV plant and the grid.

2. Each inverter shall be provided with circuit breakers. The rating
of the circuit breakers shall be based on the output rating of the
inverter.

EwW-1.8 Power Cables and Accessories

a)

b)

d)

e)

Power cables of adequate current and voltage insulation rating shall be
required for the interconnection of:

o Modules/panels within the PV array

. PV array and Inverter

. Inverter

. AC combiner box

DC Power cables shall be suitable for outdoor installation, stranded
tinned annealed copper conductor, UV & moisture resistant, flame
retardant, halogen free crosslinked type insulation.

AC Power cables shall be suitable for outdoor installation with adequate
abrasion, UV and water resistance. It shall have polyvinyl chloride
insulation and covered with tough protective sheath of nylon complying
to UL standard or any equivalent. It shall be THHN/THWN-2 type with
sizes intended for its use.

Size of all cables shall be selected to keep the voltage drop and losses
to the acceptable minimum level. The permissible voltage drop on the
DC side shall be = 1% at full power.

The ampacity of the conductors shall be equal to or greater than the
rating of the overcurrent protection device.

DC Cables shall be terminated with tinned copper end-ferrules to
prevent fraying and breaking of individual wire strands. A marking near
the terminals to indicate the destination of each cable shall be provided

NATIONAL POWER CORPORATION VI-EW-1.0-7
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9)

h)

for future maintenance. It shall be designed for heavy duty operation,
1.5kV grade, insulated and stranded copper conductor. MC4
connectors shall conform with EN 50521 and Philippine Electrical Code

AC conductor shall be either of Class 1 or Class 2 of plain or metal-
coated annealed copper of plain aluminum alloy, or of class 5 plain or
metal-coated copper in accordance with [EC 60228. AC conductors
shall be constructed and tested in accordance with IEC 60227 Part | &
If.

All cables installation shall be provided with protective raceway. Proper
cable management shall be observed to ensure maximum service life
of the cables.

EW-1.9 Grounding and Surge Protection

a)

b)

d)

e}

The Solar PV power system & structures shall be grounded properly
using adequate number of earthing kits (e.g. jumper wires, grounding
plate and etc.). All metal casing or shielding, PV module frame and
mounting structure of the Solar PV power system shall be grounded to
ensure safety. Grounding materials/equipment and design shall comply
in accordance with governing standards and regutations in grounding
system (PEC, NEMA, IEC and IEEE standards).

All grounding and lightning conductors shall observe safe distance to
prevent any damage to the equipment and property.

The Solar PV power system shall be provided with lightning & surge
protection. The purpose of this protection is to reduce the over voltage
to a tolerable value before it reaches the PV or other sub-system
components. Lightning and surge materials/equipment shall comply in
accordance with governing standards and regulations, (PEC, NEMA,
IEC and IEEE standards).

The specification of lightning and surge protection shall provide
optimum filtering in relation with the specification required by the
proposed inverter and PV panels. The surge protection device must be
compact and shall comply in accordance with the UL 1449 3rd edition
testing, ANSI/IEEE C62 and ANSI/IEEE Std. 1100-1999.

Surge protection device shall be marked with a short circuit current
rating and shall not be installed at a point on the system where the
available fault current is in excess of that rating.

The Solar PV power plant shall be provided with an automatic ground-
fault protection device or system. The ground — fauit protection shall
be capable of detecting a ground fault, providing an indication of the
fault, interrupting the flow of fault current and automatically disconnects
the conductors and/or shuts off the inverier for that portion faulted array.

NATIONAL POWER CORPORATION VI-EW-1.0-8
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EW-1.10 Solar PV Plant (SPP) Transformer

EwW-1.10.1 General

This specification covers the technical and associated requirements for the
.SPP transformer and accessories for use in electric generating plants. The
rating of this transformer is specified in the Technical Data Sheets and in GW
—6.0 Supplier's Scope of Works. The supplied transformer shall be in

accordance with the latest revision of IEEE Std. C57.12.00.

EW-1.10.2 Technical Requirements

" The supplied SPP transformer for Maripipi Solar PV Plant shall meet the

following minimum requirements:

TEEM |- ~ -DESCRIPTION . REQUIREMENTS.: -
1 Type of Cooling ONAN .
Mineral Oil with its ’
electrical and chemical
9 Insutation cl'}aract?ristics is -
compliant with IEC and is
Polychiorinated Biphenyls
(PCB) free
3 | Type Two-winding Transformer
. Refer to Table specified
4 Audible Sound Level under EW-1.10.3.8 !
5 Vector Group YNd11 ‘
6 Temperature
a. Ambient Temperature 40°C
b. Temperature Rise 65 °C
7 | Winding Connection
¢ H-Winding Wy%:ghhngl: :1] fra i
s X-Winding Delta
8 Insulation Level ‘
a. Nominal Voltage Level, kV
= H-winding 13.8
= X-winding 0.48
b. Highest Voltage Level, kV
*»  H-winding 15
= X-winding 1.2 ;
c. Basic insulation level, KV '
=  H-winding 95 ‘
= X-winding 3C :
9 | Winding Material 100% Copper
10 | Bushing Material Porcelain
11 | % Impedance at Rated kVA Manufacturer’s Data
12 | Efficiency

NATIONAL POWER CORPORATION
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a. At 100% load By Supplier
b. At75% load By Supplier
13 | Tap Changer No-Load
14 | Taps
a. H-Winding 13.8kV22x25%
b. X-Winding N/A
15 | Transformer Losses
a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier
16 | Tolerances
Not more than 10% of the
a. No-Load & Load Loss manufacturer's specified
value
Not more than 6% of the
b. Total Loss manufacturer’s specified
value
+ 10% of the
¢. Impedance manufacturer’s specified
value
17 | Ground Terminal Connection Suitable for 100 mm*
copper conductor
18 | Weight of oil, kg By Supplier
19 | Total Weight, kg (with transformer oil) By Supplier
20 | Test and Experience Requirements
20.1 | Test Requirements!
a. Routine Test to be performed Yes
b. Certified Design and Routine Test Yes
Reports to be submitted

EW-1.10.3

Design Requirements

EW-1.10.3.1 Rating

The 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-1.10.3.2 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 inverters.

1 Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.

NATIONAL POWER CORPORATION
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EW-1.10.3.3 Frequency
Frequency for operation shall be 60 Hz.
EW-1.10.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic loading
duties as specified in IEC 60076-7. The overload capability of any auxiliary
equipment such as bushings, LTC’s, CT’s, oil expansion tanks, leads, etc. shall
not be less than the transformer overload rating. If other considerations will limit
the overload capability of the transformer, the Supplier shall specify these
limitations in his proposal.

EW-1.10.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses produced
by external short-circuit currents specified in IEEE Std. 57.12.00 (latest
revision)

EW-1.10.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the
Technical Data Sheets for the SPP transformer and station service/dry-type
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.

The transformer shall be designed for the most economical loss ratio (copper
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

EW-1.10.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.
EW-1.10.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
SPP transformer shall be as below. The average sound level of the transformer
shall not exceed these values when measured in accordance with the
conditions outlined in the latest ANSI/IEEE C57.12.90 or |IEC 60076-10 for oil-
immersed transformers or ANSVIEEE C57.12.91 or |EC 60726 for dry-type

transformers.
Equivalent Two-winding, kVA Average Sound Level, dB
1-560 48
51-100 51
101-300 55
301-500 56
750 57

NATIONAL POWER CORPORATION VI-EW-1.0-11




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z1506Se
1000 58
1500 60
2000 61
2500 62
Tolerances

EW-1.10.3.9

The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

EW-1.10.3.10 Electrical Insulating Oil

EW-1.10.4

EW-1.10.4.1

EW-1.10.4.2

The Suppiier 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 Ol
Used in Electrical Apparatus).

fnsulating liquid must not contain more than 2PPM of Polychlorinated Biphenyl
(PCB), classified as “PCB free”. The Supplier shall submit a certification from
the manufacturer of the transformer that the transformer oil does not contain
PCB and the laboratory analysis shall be conducted by a DENR-Accredited
Laboratory.

The Supplier shall state the commercial name and specifications of the oil to
be furnished. NPC reserves the right in the future to use any oil which meets
the above specifications and the use of such oil shall not affect the Supplier's
guarantee.

Design and Construction Features
General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life heat
resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without

NATIONAL POWER CORPORATION VI-EW-1.0-12
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damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly
for core lifting.

EW-1.10.4.3 Windings

Windings for transformer shall be of the best modern design of conductor
having constant cross-section and uniform insulation or graded insulation as
required. The coils shall be wound and supported in a manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated.

The completed assembly of core and coils shall be vacuum dried, immediately
impregnated and immersed in dry oil. They shall be adequately braced to
withstand ocean shipment, short-circuit forces and earthquakes.

EW-1.10.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free
from cavities or other flaws. The glazing shall be uniform in color and free from
blisters, burrs and other defects. All porcelain parts shall be one piece. The
bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be
provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C temperature rise. The bushings shall also be capable of
carrying overload currents as required by EW-1.10.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal

pad is required for higher current rating, the mounting holes shall conform to
NEMA Standards.

The HV and LV terminations of the SPP transformer shall be fitted with suitable
insulating shroud. The insulating shrouds shall be manufactured through dip

NATIONAL POWER CORPORATION VI-EW-1.0-13
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moulding process and shall be made from flexible polyvinyl chloride (PVC)
material, suitable for low voltage to high voltage applications. The insulating
shroud shall be flame retardant, conforming with the UL 94 Standards. They
shall be type tested for electric strength in accordance with [EC 60243-1 or
approved equivalent standards.

EW-1.10.4.5 Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork only
are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent over compression of gaskets. All bolted transformer tank or accessory
openings shall be gasketed.

EW-1.10.4.6 Tank

The transformers shall be housed in a steel tank with all permanent joints
molded, backed up by a sturdy steel structure as required to obtain the desired
rigidity and strength. The material shall be of high grade steel plate having good
welding qualities. All seams, flanges, lifting and jacking lugs, braces and other
parts attached to the tank shall be welded. No rivets shail be used. The cover
shall be bolted type. The tank shall be able to withstand an internal pressure
with oil at operating level.

All openings such as joint between the case and cover, bushings, insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces and
allow for bolt holes. No bolts shall pass to the inside of the case and cover.
Flanges shall have gaskets which will remain oil-tight and will not deteriorate
under severe conditions. The tank with radiator fitted shall be tested for leaks
before painting.

EW-1.10.4.7 Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall be
given to their internal cleaning and painting to ensure that the radiators arrive
in a serviceable condition. All radiators shall be completely sealed with blanking
plates and neoprene seals for transport. They shall be thoroughly dried before
shipment.

EW-1.10.4.8 Hardware
All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alioy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

EW-1.10.5 Fittings and Accessories

The following transformer accessories shall be included:

NATIONAL POWER CORPORATION VI-EW-1.0-14
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a) HV Bushing

b) Oil Level Indicator

c) Qil Sampling Plug

d) Qil Drain Valve

e) Oil Temperature Indicator
f) Pressure Relief Valve

g) Lifting Lugs

h) Anchor Bolts

i) Earthing Terminals

i) HV/LV Insulating Shroud

EW-1.10.6 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.

a) Kind of transformer

b) Number of this standard

c) Manufacturer's name

d) Manufacturer’'s serial number
e) Year of manufacture

) Number of phases

Q) Rated power (in KVA or MVA)

h) Rated frequency (in Hz)

i) Rated voltages (in V or kV) and tapping range
N Rated currents (in A or kA)

K) Connection symbol

) Short circuit impedance (in %Z)

m) Type of cooling (i.e. OA, ONAN, etc.)
n) Insulation voltage (withstand voltages)
0) insulating liquid

p) Temperature rise (in °C)

q) Total mass, kg

N 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-1.10.7 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use
in the instaltation/maintenance of transformer.

EW-1.10.8 Tests

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory
Test shall include, but not limited to the following:

EW-1.10.8.1 Routine Test

1. Ratio, Polarity and Phase Relation Test

NATIONAL POWER CORPORATION VI-EW-1.0-15
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2. No Load Losses and Excitation Current at rated Voltage and Frequency
3. induced Potential Test (Low-frequency Dielectric Test)

4. Mechanical (Leak Test)
EW-1.10.8.2 Design Test

Winding Resistance Measurement Test

Impedance Voltage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

Mechanical (Lifting & Moving Devices, Pressure Test)

DA hLON=

EW-1.10.8.3 Miscellaneous Test

1. insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-1.10.8.4 Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.

Check level and alignment of the installed transformer;
Check tightness of connections and fastenings;

Check proper grounding;

Check oil level monitors, namepiate, vent plugs;
Check wire and cable connections;

Check cable glands and entrance;

Check on the proper installation of transformer accessories;
Winding resistance;

. Insulation Resistance;

10. Transformer Turns Ratio;

1. Dielectric Test; and

12. Insulation Power Factor or Dissipation Factor

CRNDPADWN =

EwW-1.10.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kVA exceed the guaranteed total losses, the excess
in losses shall be evaluated at the following rated cost and the resulting amount
shall be deducted from the contract price.

S = 2 [(Nit) (Num- Nug) # (Lo) (Lem - Lig)]
Where:
S = Amount to be deducted from the Contract Price

N - Price in Php/Watt for the no-load losses as stated in the
L Technical Data Sheets
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Nwm = Measured no-load losses expressed in Watt
_ Guaranteed no-load losses as stated on the Technical Data
Nic = gheets
L _ Price in Php/Watt for the load losses as stated in the Technical
L7 Data Sheets .-
Lwm = Measured load losses expressed in Watt
Lig = Guaranteed load losses as stated on the Technical Data Sheets

EW-1.10.10

EW-1.11

EW-1.11.1

When the excess of the total losses reaches five percent (6%), NPC shall have
the right to reject the transformer for which such excess is verified during the
factory acceptance test.

Successful Bidder shali promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

Data and Documentation Requirements

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. Outline drawings of transformer and accessories showing the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing
d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and

maintenance of the transformer and accessories;
3. Duly signed Routine Test Results; and

4, Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

Job Site Cameras

This specification covers the supply, delivery and installation of job site
cameras for the use in monitoring and documenting the construction of Solar
PV Plant and Energy Storage System.

The materials to be furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, inciuding all addenda, in
effect at time of purchase order unless otherwise stated herein.

Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery-
operated cameras. It shall be designed to monitor the construction of SPP, ESS
and access areas for a routine documentation.
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At least two (2) sets of job site cameras must be installed before works shall be
done in the project sites. Exact placement/location of cameras shall be
approved by NPC.

The Supplier shall define the focusing ranges and allowable minimum distance
in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the construction
sites. For full coverage of the cameras, the job site cameras shall be installed
in an elevated area within the site while is out of reach of the construction
equipment. it shall include supports and mounting poles (if required) for the
ease of the installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have a 100% reliability without affecting the
implementation.

The Supplier shali ensure that the job site cameras they supply, functions
correctly and safely. In principle, the instaliation shall foliow that latest modern
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.
All job site cameras shall meet the technical requirements in the specifications.

It shall have a dust proof and weather resistant protective enclosure complying
with the technical requirements.

EW-1.11.2 Technical Requirements
The supplied Job Site Cameras shall meet the following minimum technical
requirements:
NPC E
DESCRIPTION REQUIREMENTS
1 Type Time-Lapse Camera
. ' As specified in the
2 | Quantity TDS and SOR
. Thin-Film-Transistor (TFT)
3 | Control Display Liquid Crystal Display (LCD)
. Atleast 1.3
4 | image Sensor Resolution Megapixel CMOS
5 | ViewAngle At least 110 degrees
6 [ Still Image Resolution 1280 x 720
. 15 minutes/
7 | Time Lapse Interval User-programmable
Standard AA or AAA Sized
8 Battery Type Alkaline Batteries
9 Battery Life At_ least 120 da_ys of
image recording
10 | Additional Batteries (Spare) To Be Provided
11 | Enclosure IPX4 compliant
12 | Storage Memory SDHC
NATIONAL POWER CORPORATION VI-EW-1.0-18
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DESCRIPTION ___ REQUIREMENTS
13 | Storage Capacity 32 GB
Additional Storage per camera
14 (Spare) At least one (1)

When the installation of the job site cameras is completed, the operation and
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to
operate the construction cameras through the entire contract duration. In case
of contract extension, the required additional batteries shail also be provided
until contract completion at no additional cost to NPC.

EW-1.12 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 Vi1 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 | - TECHNICAL SPECIFICATIONS

EW — ELECTRICAL WORKS

EW-2.0 ENERGY STORAGE SYSTEM

This section provides the definition, scope of works, functional/ performance
requirements, technical specifications, and standards for the Energy Storage
System (ESS).

EW-2.1 Definition of Terms

a)

b)

c)

d)

9)

h)

State of Charge (SoC) is the level of charge of a battery system/
moduie measured from 0%. 0% SoC refers to a fully discharged
battery and 100% SoC refers to a fully charged battery.

Depth of Discharge (DoD) is the level of charge of the battery
system/ module measured from 100% SoC. 100% DoD refers to a
fully discharged battery and 0% DoD refers to a fully charged battery.

Maximum Normal State of Charge (MaxNSoC) is the SoC at which
the ESS can be charged at maximum rate (i.e. prior to taper/trickle
charge).

Minimum Normal State of Charge (MinNSoC) is the SoC specified
by the ESS/battery manufacturer at which the ESS can inject power to
the interconnection point at full rated power. At MinSoC, the ESS
must be able fo inject full power for at least 5 seconds.

Usable Range of SoC is the range between MaxNSoC and
MinNSoC.

Usable Energy is the kWh capacity available of the Usable Range of
SoC.

State of Health (SoH) is an indicator of the remaining capacity of the
battery system/module to deliver the required Usable Energy. It shall
reflect the remaining life, in equivalent full cycles of the battery, and
indicate if the battery system/ module need replacement.

Beginning of Life (Bol) is the instance that ESS begins operation
during conduct of Commissioning Tests.

End of Life (Eol) is defined as the instance where the Usable Energy
falis below the required value as determined by the SoH indicator
and/or a performance test.

Cycle Lifetime is the number of full charge and discharge cycles
between the EoL and BolL at nominal C rating @25°C.

Power Conversion System (PCS) refers to the subsystem of the
ESS that contains inverter(s), power electronics, circuit breakers,
transformers, switchgears and safety systems required for the ESS to
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EwW-2.2

inject and absorb electricity between the interconnection point (e.g.
busbar) and the battery system.

ESS Control System (ECS) / ESS controlier refers to the control
system of the ESS.

m) Battery Management System (BMS) refers to the sub-system of the
ESS that monitors and controls the battery units and ensures proper
charge and discharge of the battery modules. '

n) Battery modules are the smallest modules/ unit of energy storage
that is user replaceable without the use of specialized tools and
equipment. They are made of individual battery cells connected in
series/parallel or combination thereof.

0) Energy Storage System (ESS) refers to the system responsible for
the storage and discharge of electricity depending on the power
system requirements. [t is composed of the following sub systems:

. Battery Management System
. Battery Modules / Batteries
. Power Conversion Systems / Battery Inverter
. ESS Control System / ESS Controller
. ESS Transformer
Scope of Works

The general scope of works are enumerated below. Additional details are
provided in the relevant sections of the tender.

a)

b)

c)

d)

All services, materials, and equipment necessary for the proper
installation, maintenance, and operation of the ESS. (e.g. ESS
enclosure/cabinet, ESS transformer, communication, control and
power cabling, cable trays, conduits, connection hardware, safety,
and protection equipment, etc.).

The ESS shall be supplied and integrated as a complete operational
equipment/system consisting of its appurtenances, tools, sub-
systems, firmware, and software; including all items not specifically
mentioned but are essential to the proper operation of the ESS as
required herein. The BMS, batteries and its racks shall be supplied
together under one brand/manufacturer.

Back-to-back guarantee/warranty with equipment manufacturer(s).
Supplier shall provide/extend all warranties provided by the
manufacturer to NPC. In case the supplier is unable to rectify/remedy
defects in the product, they shall shoulder all expenses that the
manufacturer may levy to remedy/rectify the defects.

Complete documentation:

Design and as-built drawings.
Installation, Operation and Maintenance Manuals
Electrical circuit diagrams

Performance Monitoring Test, Factory and Site Acceptance
Test procedures.
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o Back-up copies of control programs (firmware and other
configuration software)
. Other relevant documents (if any).
e) Training of plant and technical services personnei regarding ESS as

EW-2.3

EW-2.4

EW-2.4.1

part of the plant as specified in GW-14.0 Training of NPC Personnel.
Site Conditions

a) Environmental Conditions (refer to Section VI — GW 5.0, Design &
Duty Conditions)

b) The ESS enclosure/cabinet shall have a footprint/area adequate to
house all the major and appurtenant equipment of ESS (considering
clearance requirements from adjoining equipment and structures).
Refer to Section IX — Reference Drawings, Proposed Equipment
Layout for the allocated space for the ESS.

Energy Storage System (ESS)

The ESS shall mainly function as grid stabilization equipment by providing
ancillary services. It shall support the operation of the whole power plant by
providing buffer power in the event there is power andfor frequency
fluctuations (e.g. Power output of the solar plant suddenly drops due to
shading caused by cloud formation).

It shall have a power rating of (refer to Section VI — GW 6.0 Supplier's scope
of works) (continuous) and a usable energy of at least (refer to Section Vf -
GW 6.0 Supplier's Scope of Works).

Bi-directional {Import and Export) Digital Energy Meter shall be provided to
account for energy import and export to and from the ESS. It shall be
connected to the 3-phase, 60Hz system between the ESS and the ESS
transformer.

The operating voltage of the ESS and the output voltage of the PCS
respectively shall depend on the equipment manufacturer's specifications.
However, the high voltage side of the ESS fransformer shall be 13.8kV (line
to line).

Roundtrip efficiency of the ESS must be at least 80%. Efficiency shall
include/account the energy utilized by the cooling system, lighting, BMS, PCS
and ECS/ESS Controller.

Detailed specifications of its components are provided in the succeeding
sections.

Battery Management System (BMS)
The BMS shall control and monitor all battery module parameters. e.g.

SoC/DoD, string/module voltage, current, temperature, impedance (or
equivalent parameter to indicate the “health” of the battery modules).
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EW-2.4.2

SoH data shall be available while the ESS is in operation and shall be
revalidated by a performance test to be conducted at least once a year (or as
the need arises).

The BMS shall automatically control the charge/discharge of all batteries
including cell balancing, equalization and other maintenance and safety
functions/procedures to ensure proper operation of the battery system. The
same function can be triggered manually if necessary.

a)

b)

The BMS must be capable of keeping the operational history of
individual battery modules. Operation of the battery module shall be
managed individually to account for different module characteristics
Minimum parameters to be logged are as follows:

Module voltage

Module current

Replacement history of battery module

Module faults/alarms

Module temperature

State of Charge (SoC) / Depth of Discharge (DoD)
State of Health

The bidder/manufacturer shall specify the MinNSoC and MaxNSoC as
defined in EW-2.1 of this section.

Battery Modules/Batteries

a)

b)

Usable Energy of the batteries shall be at least (refer fo Section Vi~
GW-6.0 Supplier's scope of works) within the warranty period. Testing
shall be performed during factory acceptance, commissioning and at
least once a year, or as the need arises {i.e. performance test) to
ascertain the amount of usable energy. Bidder/manufacturer shall
provide all test procedures subject to review and approval of the
National Power Corporation.

Batteries shall have a minimum cycle lifetime of at least 5000 cycles
@ nominal C-rate @25°C. The nominal C-rate of the battery to be
supplied shali be 1C or higher. Batteries that have lower nominal C-
rate shall be acceptable if these are configured in parallef to meet the
equivalent rated power as the batteries with 1C rating. For example,
0.5C rated batteries with 60kWh energy capacity shall be connected
in parallel with another identical module to meet the equivalent 1C
rated batteries with 60kWh energy capacity. It shall self-discharge
for not more than 10% of its capacity per month. The remaining
cycles shall be translated into the SoH indicator parameter. This
model shall be implemented in the BMS and shall be validated and
adjusted (if necessary) during the conduct of annual performance
tests.

Battery cells shall be prismatic format with an acceptable battery
chemistry such as Lithium Manganese Oxide (LiMn204-LMO),
Lithium Nickel Manganese Cobalt Oxide (LiINIMnCoO2-NMC),
blended NMC/LMO and Lithium Ferrous Phosphate (LiFePO4-LFP).

Battery Modules shall be self-contained, modular and replaceable. For
purposes of transpartation, installation and maintenance, the Supplier
shall provide specialized lifting equipment whenever the gross weight
of each battery module exceeds to 60kgs.
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e) Each battery module (if possible, each cell) shall be equipped with
overcharge, short circuit, and thermal runaway protection. Each
battery rack shall be protected by fuse and/or by DC circuit breaker
against electrical fault, this also serves as the main disconnecting
means for repair and maintenance.

f)y . Batteries must be compliant to IEC 62619 or UL 1642. Test certificate
of the batteries shall be submitted during post-qualification.

EW-2.4.3 Power Conversion System (PCS)/ Battery Inverter
a) The PCS shall have the following functionalities:
Parallel cperation;
Capable to provide ancillary services;
Provide Short Circuit Current sufficient to trigger circuit
breakers and other protection devices for duration of not less
than 50ms;
Provision of reactive power; and
Fault ride through with programmable voltage and duration.

b) The PCS shall have a nominal power rating (net of ESS auxiliary
power requirements) with 110% overload capability of at least ten (10)
minutes.

c) PCS must be able to perform Power Swing necessary to compensate
for sudden loss of generation from either the diesel generators or the
solar PV plant.

d) The PCS shall have the capability to support the changes in power
direction of the battery (from charge to discharge and vice versa)
within 200ms.

EW-2.4.4 ESS Contro! System (ECS) / ESS controller

a) The ECS / ESS controller shall serve as the interface between the
Hybrid controller and the ESS. It shall ensure that the ESS is able to
respond to the commands of the Hybrid controller in performing all its
functional requirements as specified herein.

b) The ECS / ESS controller shall be equipped with its own control
interface that can display the status of the ESS and its components.
The interface must be capable of monitoring operational and
maintenance history of the ESS (of the SoC and “health” of each
battery module).

EW-2.4.5 ESS Digital Energy Meter

This specification covers the technical and associated requirements for the

ESS digital energy meter including instrument transformer and accessories

required for the electric generating plants.

EW-2.4.5.1 Technical Characteristics and Requirements

The ESS digital energy meter shall be furished and instalied by the Supplier

as shown on the bid drawings complete with stainless steel housing, test

block and associated metering instrument transformers (current transformers)
NATIONAL POWER CORPORATION VI-EW-2.0-5
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of appropriate burden and accuracy and other accessories for outdoor
metering purposes. It shall be capable of measuring the power generated and
received by the ESS. It shall be designed to operate continuously for the
normal life of the meter. The digital energy meter shall meet the following
minimum requirements:

3 DESCRIPTION
1 Number of Wires
2 | Voltage, V 120-480
3 Accuracy class 0.5 or better
4 Current Range Class 10
5 Frequency, Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable
The Kilowatt-hour
meter to be provided is
9 certified and approved Yes
by ERC
Communication  Port ,
10 for Kilowatt-hour meter To be Provided
11 Meter Test Biock
No. of Poles 10 (4 Voltage & 6 Current Terminals)
Rated Voltage, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Reqguired
12 Metering Current
Transformer
a. Application
(Indoor/Outdoor) Outdoor
b. Insulation type Full cast epoxy resin
o oy e By Supper
d. Secondary rated
current for all 5
windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio By Supplier
g. Burden, VA 2.5
h. BIL, kV 10

in extreme cases, the Supplier shall furnish, if necessary, outdoor type
potential transformer with the same BIL rating. The transformer shall have
appropriate voltage ratio which is suitable for ESS digital energy meter and
ESS AC voltage system. All costs associated with the supply and installation
of such transformer shall be to the account of the Supplier.

The ESS digital energy meter shall have but not limited tc the following
features:

1. Piiferage proof
2. Tamper Proof
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EW-2.4.6

3. Wrong Wiring Alarm

4, Current Flow display

5. Can withstand the temperature of -20°C to +70°C and Humidity of up
to 95% non-condensing

With back tight display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display (Energy, RMS voltage & current per phase, Reactive
& Apparent Power, Power factor, Frequency, Calendar, Time and
etc.)

© 0N

The ESS digital energy meter with the required metering instruments shail be
enclosed by a separate enclosure for proper protection and safety against
water droplets, dust, exposure of energized conducting material and the like
without additional cost to NPC.

For ESS digital energy meter, communication ports shall be provided or
available in the energy meter exclusively intended for electronic reading,
hence reading the data determined from the computer remotely from the
meter. Electronically gathering of data can be logged parameters to the
computer such as instantaneous parameters, billing information, load survey,
events or tampers, transactions, etc.

ESS Enclosure/Cabinet

a) The ESS shall be self-contained in its own free-standing
enclosure/cabinet. It shall be supported with a suitable foundation.
The ESS enclosure/cabinet shail have a footprint/area adequate to
house all the major and appurtenant equipment of ESS (considering
clearance requirements from adjoining equipment and structures).

For enclosure integrated by the ESS manufacture to package the
system into a single compact or multiple containerized housing shaif
be permitted pravided that it is rated for outdoor operation with a
minimum required |P rating and shall comply all applicable provisions
thereon.

b) The ESS shall be equipped with a built-in redundant cooling system to
control and maintain the temperature required inside the battery
compartment. It shail be tropicalized and can operate automatically. It
shall be configurable and programmable to be able to reboot and
operate itself with automatic switchover, whenever there is a fault on
the first cooling equipment, without human intervention (e.g. manual

switching).

c) ESS enclosure/cabinet shall be rated of at least IP55 and 2-hour fire
rating.

d) The ESS shall have adequate protection to prevent unauthorized

access to the ESS.

e) ESS shall be equipped with emergency stop buttons outside the
enclosure/cabinet.
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f) ESS enclosure/cabinet together with its enclosed non-current carrying
metal shall be connected to ground and protected from any

unexpected electricity leakage.

EW-2.4.7 ESS Transformer
EW-24.7.1 General

This specification covers the technical and associated requirements for the
ESS transformer and accessories for use in electric generating plants. The
rating of this transformer is specified in the Technical Data Sheets and in
GW —6.0 Supplier's Scope of Works. The supplied transformer shall be in
accordance with the latest revision of [EEE Std. C57.12.00.

EW-2.4.7.2 Technical Requirements

The supplied ESS transformer for Maripipi Energy Storage System shall meet
the following minimum requirements:

TEM]-0 0 "DESCRIPTION: 1 1 REQUIREMENTS, .
1 Type of Cooling ONAN
Mineral Oil with its
electrical and chemical
5 Insulation characteristics is
compliant with IEC and is
Polychlorinated
Biphenyls (PCB) free
3 | Type Two-winding Transformer
. Refer to Table specified
4 Audible Sound Level under EW-2.4.7.3.8
5 | Vector Group YNd11
6 Temperature
a. Ambient Temperature 40°C
b. Temperature Rise 65 °C
7 Winding Connection
. Wye with Neutral
¢ H-Winding yGroEJnd:c;I t
» X-Winding Delta
8 {insulation Level
a. Nominal Voltage Level, kV
« H-winding 13.8
= X-winding By Supplier
b. Highest Voltage Level, kV
*  H-winding 15
«  X-winding By Supplier
¢c. Basic insulation level, kV
=  H-winding 95
= X-winding By Supplier
9 Winding Material 100% Copper
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10 | Bushing Material Porcelain
11 | % Impedance at Rated kVA Manufacturer's Data
12 | Efficiency
a. At 100% load By Supplier
b. At 75% load By Supplier
13 | Tap Changer No-Load
14 | Taps
a. H-Winding 13.8kV12x2.5%
b. X-Winding N/A
15 | Transformer Losses
a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier

18 | Tolerances

Not more than 10% of the

a. No-Load & Load Loss manufacturer’s specified
value
Not more than 6% of the
b. Total Loss manufacturer’s specified
value
+ 10% of the
¢. Impedance manufacturer's specified
value
17 | Ground Terminal Connection Sitable for 100 mm?*
copper conductor
18 | Weight of oil, kg By Supplier
19 | Total Weight, kg (with transformer oil} By Supplier

20 | Test and Experience Requirements

20.1 | Test Requirements!

a. Routine Test to be performed Yes

b. Certified Design and Routine Test
Reports to be submitted

Yes

EW-2.4.7.3 Design Requirements
EW-2.4.7.3.1 Rating

The 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 ioad requirements at the service
and operating conditions specified herein.

1 Test Report of a licenser instead of the Supplier's Manufacturer shalf not be accepted.
NATIONAL POWER CORPORATION VI-EW-2.0-9
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EW-2.4.7.3.2

EW-2.4.7.3.3

EW-24.7.3.4

EW-2.4.7.3.5

EW-2.4.7.3.6

EW-2.4.7.3.7

EW-24.7.3.8

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
resuit of full foad rejection of the inverters.

Frequency
Frequency for operation shall be 60 Hz.
Overload Requirement

The overload rating and operation shall be in accordance with all cyclic
loading duties as specified in IEC 60076-7. 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 Technicai Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in
the Technical Data Sheets for the ESS transformer and station service/dry-
type 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.

The transformer shall be designed for the most economical loss ratio (copper
loss/iron loss) for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.
Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
ESS transformer shall be as below. The average sound level of the
transformer shali not exceed these values when measured in accordance
with the conditions outlined in the tatest ANSI/IEEE C57.12.90 or IEC 60076-
10 for oil-immersed transformers or ANSI/IEEE C57.12.91 or I[EC 60726 for
dry-type transformers.
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Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48

51-100 51

101-300 55

301-500 56

750 57

1000 58

1500 60

2000 81

2500 62

EwW-2.4.7.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

EW-2.4.7.3.10 Electrical Insulating Qil

EW-2.4.7.4

EW-2.4.7.4.1

EW-2.4.7.4.2

The Supplier shali furnish oil with quality suitable as an insulant and coolant
for transformers. The oil shall be new naphthenic based mineral oil meeting
the requirements of the latest ASTM D3487 (Specification of Mineral
Insulating Oil Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated
Biphenyl (PCB), classified as “PCB free’. The Supplier shall submit a
certification from the manufacturer of the transformer that the transformer oil
does not contain PCB and the laboratory analysis shail be conducted by a
DENR-Accredited Laboratory.

The Supplier shall state the commercial name and specifications of the il to
be furnished. NPC reserves the right in the future to use any oil which meets
the above specifications and the use of such oil shall not affect the Supplier's

guarantee.

Design and Construction Features

General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shali be in thin
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laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life
heat resistant insutating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shali be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand
without damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly
for core lifting.

Windings

Windings for transformer shall be of the best modern design of conducteor
having constant cross-section and uniform insulation or graded insulation as
required. The coils shall be wound and supported in @ manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormait 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 shail be free from scars, burrs and splinters and shall be
uniformly insulated.

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 bushings
above 110 kV BIL shall be condenser-type. in the latter case, the bushing
shall be provided with capacitance test tap.
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Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C temperature rise. The bushings shall also be capable of
carrying overload currents as required by EW-2.4.7.3.4

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal
pad is required for higher current rating, the mounting holes shall conform to
NEMA Standards.

The HV and LV terminations of the ESS transformer shall be fitted with
suitable insulating shroud. The insulating shrouds shall be manufactured
through dip moulding process and shall be made from flexible polyvinyl
chloride (PVC) material, suitable for low voltage to high voltage applications.
The insulating shroud shall be flame retardant, conforming with the UL 94
Standards. They shall be type tested for electric strength in accordance with
IEC 60243-1 or approved equivalent standards.,

Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiltiency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork
only are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent over compression of gaskets. All bolted transformer tank or
accessory openings shall be gasketed.

Tank

The transformers shall be housed in a steel tank with all permanent joints
molded, backed up by a sturdy steel structure as required to obtain the
desired rigidity and strength. The material shall be of high grade steel plate
having good welding qualities. All seams, flanges, lifting and jacking lugs,
braces and other parts attached to the tank shall be welded. No rivets shall
be used. The cover shall be bolted type. The tank shall be able to withstand
an internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces
and allow for bolt holes. No bolts shall pass to the inside of the case and
cover. Flanges shall have gaskets which will remain oil-tight and will not
deteriorate under severe conditions. The tank with radiator fitted shall be
tested for ieaks before painting.

Radiators

Radiators, if to be provided, shall be bolted o 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 filing 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 internai cleaning and painting tc ensure that
the radiators arrive in a serviceable condition. All radiators shall be
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compietely sealed with blanking plates and neoprene seals for transport.
They shall be thoroughly dried before shipment.

Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

Fittings and Accessories
The following transformer accessories shall be included:

a) HV Bushing

b) Qil Level Indicator

c) QOil Sampling Plug

d) Oil Drain Valve

e} Qil Temperature [ndicator
f) Pressure Relief Valve

9 Lifting Lugs

h) Anchor Bolts

i) Earthing Terminals

i) HV/LV Insulating Shroud

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.

a) Kind of fransformer

b) Number of this standard

c) Manufacturer's name

d) Manufacturer’s serial number
e) Year of manufacture

f) Number of phases

g) Rated power (in kKVA or MVA)

h) Rated frequency (in Hz)

i) Rated voitages (in V or kV) and tapping range
) Rated currents (in A or KA)

K} Connection symbol

) Short circuit impedance (in %Z)

m} Type of cooling (i.e. OA, ONAN, etc.)

n) insulation voltage {withstand voltages)
0) Insulating liquid

p) Temperature rise (in °C)

q) Total mass, kg

r 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.
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Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for
use in the installation/maintenance of transformer.

Tests

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory
Test shall include, but not limited to the following:

Routine Test

1. Ratio, Polarity and Phase Relation Test

2. No Load Losses and Excitation Current at rated Voltage and
Frequency

3. induced Potential Test (Low-frequency Dielectric Test)

4, Mechanical (Leak Test)
Design Test

Winding Resistance Measurement Test

impedance Voltage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

Mechanical {Lifting & Moving Devices, Pressure Test)

OO hWN =

Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

Site Test

The Supplier shall perform ali 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 Turns Ratio

Transformer Turns Ratio;

Dielectric Test; and

13. Insulation Power Factor or Dissipation Factor

CENOOMLN =

L N
N=O
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EW.2.4.7.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer’s guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kKVA exceed the guaranteed total losses, the
excess in losses shall be evaluated at the foliowing rated cost and the
resulting amount shall be deducted from the contract price.

S =  2T(Nii) (Nuw- Neg) + (k) {(Lim - Lis)]
' Where:
S = Amount to be deducted from the Contract Price
N _ Price in Php/Watt for the no-load losses as stated in the
bt Technical Data Sheets
I Nim = Measured no-load losses expressed in Watt
N _  Guaranteed no-load losses as stated on the Technical Data
LG -
Sheets
L _ Price in Php/Watt for the load losses as stated in the Technical
t Data Sheets
Ly = Measured load losses expressed in Watt

Guaranteed load losses as stated on the Technical Data

Lic =
Sheets

When the excess of the total losses reaches five percent (5%), NPC shall

have the right to reject the transformer for which such excess is verified

during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

EW-2.4.7.10 Data and Documentation Requirements
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. Outline drawings of transformer and accessories showing the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c} Nameplate Drawing
d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and

maintenance of the transformer and accessories;

3. Duly signed Routine Test Results; and
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EW-2.6
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EW-2.7

4. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

Warranty

The ESS including but not limited to the Battery Management System,
Battery Modules/Batteries, Power Conversion System(s)/Battery Inverter,
ESS Control System/ESS controller, and ESS transformer shall have a
minimum warranty of five (5) years. This warranty shall be covered by a back-
to-back warranty arrangement with the manufacturer. The supplier shall
submit its warranty agreement with the manufacturer that stipulates the scope
and responsibilities of each party. Both parties (bidder and manufacturer)
shall be equally and severally liable for failure of either party to perform
warranty obligations.

Batteries shall be tested at least once a year {or as the need arises) to
ascertain the usable energy of the ESS within the warranty period. if at any
time during the warranty period the ESS fails to deliver the required usable
energy, the supplier/manufacturer shall repair or replace the defective
components to ensure the required performance standards are met. All costs
associated with the warranty shall be to the account of the supplier/
manufacturer.

Track Record
ESS Manufacturer

Manufacturer of the £SS should have current (working) install base of more
than 1MW. Bidder shall provide a list of reference project(s) with contact
details for verification purposes. (fill-out form in Section VI — Technical
Specifications — Part || Technical Data Sheet - Annex D).

Battery Manufacturer

Manufacturer of the batteries should be 1SO 9001/14001 certified and have at
least five years of experience in production of Li-ion cells as given by EW-
2.4.2 (c). Offered battery mode! must have a current (working) install base of
at least 1MWh. Bidder shall provide a list of reference project(s) with contact
details for verification purposes. (fill-out form in Section VI - Technical
Specifications — Part Il Technical Data Sheet — Annex E)

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.
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EW.3.0

EW-3.1

EW-3.2

PART | —- TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

POWER AND ENERGY MANAGEMENT SYSTEM
General

This part specifies the minimum requirements for the design, manufacture,
factory wiring, programming, transport, delivery, installation, testing and
commissioning of the Power and Energy Management System (PEMS). It
shall be able to monitor, supervise and control the gensets, solar PV plant,
ESS and plant auxiliaries/instrumentation. All materials and parts which are
not specifically mentioned herein but are necessary for the proper installation,
assembly and operation of the equipment shall be furnished at no additional
cost to NPC.

The Supplier shall have the complete system responsibility for the proper
design and functioning of the system from manufacture until system
acceptance. All the system engineering software and on-line system shall be
supplied whether specifically detailed herein or not. It is not NPC's intent to
specify all the technical requirements nor to set forth those requirements
adequately covered by applicable codes and standards. Adherence to all
applicable codes and standards is required. The Supplier shall furnish high
quality equipment meeting the requirements of this specification and industry
standards.

The system shall provide reliable and timely information data and control
functions required for efficient operation of the hybrid power plant. The
required system shall have the operational speed, computing power,
adequate input/output storage capacity and self-diagnostic/analysis capability
to meet the requirements as detailed in this specification.

Technical Requirements

The PEMS covered by this specification shall include all equipment including
software necessary for secure and reliable operation of the whole system.
The system shall consider provisions for future expansion of the plant
capacity.

The proposed PEMS shall be composed of but not limited to the following
subsystems:

a) Hybrid Controller is the main controller and shall
communicate and interface with the other controllers.

b) Genset Confroller is an automatic controlier that has all
necessary functions for control and protection of generator
sets.

C) Solar/PV Controller controls and manages the output and

operation of Solar/PV inverters.
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d) ESS Control System (ECS) / ESS controller supervises the
operation of the Battery Management System (BMS) and
Power Conversion System (PCS).

e) Data Logger is primarily for the purpose of storing data of the
entire grid’s operation and maintenance, especially of the
string inverter(s) through Solar/PV Controller.

Design Requirements

1.

The PEMS shall be an automated/programmable Hybrid Plant
Management System with pre-configured settings for hybrid system. It
shall not require specialized programming knowledge or skills to set
or modify desired operating conditions. It shall be composed of a
hybrid controller, genset controller(s), solar/PV controller, and energy
storage system controller.

The hybrid controller instalied inside the Diesel Power Plant Control
Room shall interface and communicate with the genset controller(s),
solar/PV controller and the ESS controller. The Hybrid controller shall
communicate with and store data in the Data Logger. The Hybrid
controller shall allow remote accessing of the data stored in the data
logger thru the Human Machine Interface (HM!).

The PEMS shall be responsible for the dispatch of the Solar PV Plant,
Diesel Generators and the ESS. Dispatch strategy shall maximize PV
penetration. Under the condition of protecting the gensets, the
available irradiation and load demand, the PEMS shall optimize the
generated power of the solar plant while considering the constraints
(e.g. individual minimum genset loading, genset availability, SoC of
the ESS) and shall regulate and stabilize the grid by dispatching the
ESS and/or available compatible genset.

PEMS shall have the capability to export operating data, including
faults and other abnormal conditions to an external media for review
and archive purposes.

The PEMS shall perform the following functionalities but not limited to
the list below:

a) Scheduling and Dispatching
b) Start/stop of Diesel Generator(s) and ESS
c) Engine Ramp Up/Down Control

d) Generator Breaker Open/Close Control

e} Diesel Generator Parallel Operation/Synchronization

f) Visual and Audible Alarm System

g) Control of Solar Photovoltaic Array/Inverters

h) High level control of ESS functions (i.e. charging, discharging)
i} Automatic Fail over Features/ System Redundancy.

i) Data Logging / Event Recording
k) Load Balancing and Distribution

)] Database Management
m) Metering Instrument
n} Voltage and Frequency Regulation
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6. The PEMS shall also have the capability to display and store the
following information in real time or other user configurable time
periods:

a)  Tofal system demand in kW & in KVAr
b) Energy output in kWh

c) System voltage, frequency, and power factor.

d) Power/Energy output and operating status of all generating
units including the Solar PV Array and the ESS in kW and
kWh

e) Alarms for faults and other abnormal operating conditions for

the Generator sets, Solar PV plant and ESS for Generating
units, ESS and Solar PV plant.

7. The PEMS shall be able to monitor the entire grid through the HMI.
For the manual control mode of the plant, a control panel shall be
provided. The panel shall be capable of start and stop sequence and
emergency shut down. Further, in certain case, hardwired controls
are provided to ensure grid safety and/or operability in the event of
PEMS failure.

8. The Supplier shall be responsible for preparation of programs and
turning over the complete operational system to NPC. The Supplier's
configuration responsibilities shall include, but not limited to the
following functions: all plant control system functions, equipment
safety, protection, man-machine interface functions, operator training
for setting parameters and overall system configuration and testing.
Configuration of settings for each and between functional controllers
shall be made and tested by the Supplier/Manufacturer at their
facilities. Any modification(s) done by the Supplier to the system
default settings of the new controller(s) shall inform NPC in writing.

9. The system shall be designed to monitor and diagnose its own
performance. The PEMS shall prompt alerts to notify the operator of
any equipment and/or sub-systems with abnormalities/errors. The
monitoring and diagnostic functionality shall cover, but not limited to
the following peripheral failure, 1/O failure, peripheral memory error,
main memory error, CPU failure, scan overruns, controller errors, loss
of communication.

10.  The Supplier shall provide all hardware and cabling necessary to
provide redundant, fail-safe communications between the subsystems
of the PEMS. Failure of any component in the system shall not cause
loss of control of more than one component in the system and must
not cause a tota! system failure.

EW-3.3 Maripipi Diesel Power Plant Genset Controller Data
Unit / Rated Make and Model Remarks
Capacity
Unit 1/ 163kW Dale .
Perkins Woodward PN No. 8290-191 Operational
Unit2/163kW Dale | Woodward PN No. 8290-191 Operational
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Perkins
Unit 3 / 150kW Woodward PN No. 8290-191 Operational
Cummins
Unit 4 / 300kW FG ,
Wilson Perkins Woodward Easygen 2000 Operational
Unit 57 275kW Governor Controlier Cummins .
Cummins 4296674 Operational
Unit 6 / 200kW Under Procurement Under Procurement
Unit 7 / 200kW Under Procurement Under Procurement
Unit 8 / 100kW Under Procurement Under Procurement
EW-3.4 Scope of Works
a) The supplier shall provide at least eight {8) units of genset

b)

c)

e)

controllers, one (1) unit ESS controller, one (1) unit Solar/PV

controller and one (1) hybrid controllerl. The supplied controllers
shall be brand new and able to interface with each other. The genset
controllers shall be of the same brand/manufacturer and model.

The communication interface and protoco! within the PEMS (Hybrid,
ESS, Genset and Solar/PV Controllers) shall be well-established
depending on the preference of the Supplier/Manufacturer to function
as designed ensuring proper connectivity and reliable transfer of
datafinformation (i.e. command, alarm, status, etc.). The connection
between these controllers shail not cause any malfunction for the safe
and continuous operation of the power plant. The same shall apply for
the communication between the ECS/ESS controller and the ESS
(PEMS and BMS).

The communication interface and protocol between the existing
genset controller and the supplied genset controller shall be well-
established depending on the preference of the Supplier. However,
the Supplier shall ensure that the connection provides reliable transfer
of information {data, command, etc.) and that the connection between
these controllers shall not cause any malfunction to the safe operation
of the gensets. The use of appropriate converters and/or relays is
allowed between these devices if necessary.

The communication interface and protocol befween each inverter
and the Solar/PV controller shall utilize Modbus. The use of
alternative communication protocols with appropriate converters
and/or gateways may be allowed subject to the approval of NPC.
Necessary converters and/or gateway devices shall be supplied to
ensure safe and reliable transfer of information.

The supplier shall provide all necessary converters and other
appurtenances and accessories to ensure the reliability of the
communication between these devices and components. The supplier
shall ensure that the converters shall not cause any lag time when

1 The Supplier may opt not to furnish Hybrid Controller when using CAN communication protocol
between PEMS controllers (muiti-master structure).
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g)

h)

D

k)

transforming the signals given to and from the equipment. Refer to
figure 1 in this section.

The communication link between the Solar PV Plant and the PEMS
shall utilize copper wires used to transfer data only. Refer to EW-
3.5 Communication Interface and Monitoring System, ltem c)
Communication Cable for specifications and its succeeding sections.

The PEMS shall have control and remote monitoring functionalities
that is accessible locally (within the power plant) and remotely through
computer or mobile phones (via internet/GPRS).

The PEMS shall be modular, expandable, and flexible to
accommodate potential expansion of ESS, additional PV arrays
(inverters) and additional gensets without the need of special
programming skills. These additional components for future expansion
purposes projects can be from different manufacturers and can have
different brands and models compared to the existing NPC
components and the selected components of the Supplier. The PEMS
shall be able to reliably communicate to such independent
components.

Supplier shall provide all necessary cables, connectors, interfaces,
software, licenses and other equipment and devices to ensure
interoperability of all components of the entire power plant.

The supplier, with minimum configuration as possible, shall install and
integrate the supplied controliers to the existing controls of gensets to
take-over the following functionalities, except that the protection
system shall remain and under the supervision of existing genset
controller(s):

1. Start and Stop of Genset

2. Engine Ramp Up/Down Control

3. Generator Breaker Open/Close Control
4. Synchronization

If major configuration is unavoidable to ensure the performance of the
required functionalities and may potentially void the existing warranty,
the suppiier shall submit an explanation of the reasons and
ramification of the change to NPC for approval/consideration.

In the case that the genset(s) is/are no longer covered by any kind of
warranty, the replacement of the existing controller(s) by the new
controlier(s) maybe permitted provided that it will not degrade the
performance and cause any malfunction to the equipment. The
Supplier shall seek clearance in writing to NPC prior to taking any
action for this specific work item.

Notwithstanding the above, the supplier shall ensure that any changes
will not affect the proper operation of the gensets.

The supplier shall include in the training the integration and
installation including trouble shooting of all the controllers associated
to PEMS.

The supplier shall provide two (2} complete units/sets of Human
Machine Interface (HMI) of the same brand and model. One (1}
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unit/set shall be installed inside the ESS and the other unit/set inside
the control room.

m) The HMI shall have adequate security features to prevent accidental
and unauthorized modification of operating parameters.

n) Bidder shall inspect the existing power plant to determine the full

extent of the project. Integration methodology shall be submitted

\ together with the proposal{s) for approval of NPC during contract
. implementation.

0) All other works necessary but not specifically mentioned and detailed in
the scope of works shall be done for the complete, safe, and reliable
operation of the Power and Energy Management System (PEMS).

EW-3.5 Communication Interface and Monitoring System
a) Communication Interface

1. The communication link shall be able to support real time data
logging, event logging, supervisory control, operational modes
and set point editing.

2. It shall have appropriate communication interfaces to be
provided by the Supplier between various units installed at
different locations that report data for power generated on
demand with options for daily, monthly, and yearly data.

3. The appropriate communication interface for the PEMS/PV
Controller shall be installed at the DPP. These interfaces
together with their auxiliaries and the communication cable
shall provide reliable two-way communication between the
inverters and the Solar/PV controller or the PEMS.

4, The communication link between the SPP/PV Controller and
PEMS shall be robust technology over a copper wire
dedicated for two-way data communication only.

b} Control System

1. The Solar PV Plant shall be designed as grid-interactive
system with line protection and fail-safe system. It shall be
equipped with all necessary instrumentation to provide
adequate monitoring and control of the system under all
operating conditions.

2. The Supplier shall provide Solar PV Plant monitoring system.
The monitoring system shall have a data logging capability to
record major operating parameter (e.g. kKW, kWh, V, A, pf,
frequency, etc.)
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c) Communication Cables
1. Control cables of adequate size, impedance and insulation

shall be required for establishing communication and contro}
between equipment.

All communication cables shall be marked accordingly, or
color coded depending on application and/or connection.

Connection of cables shall follow the standard/acceptable
colors for the ease of installation and maintenance purposes.
Ethernet cables shall follow the color coding for connections
as well as other communication cables, as applicable.

All cables, in general, shall conform to 1S-1554 part 1; ISO/IEC
11801 and other relevant standards.

The control cables shall be appropriate for its intended fields of
application ensuring maximum performance and of the
following specifications but not limited to the following:

a. RS-485 cables shall be heavy duty or for industrial use,
stranded copper conductor, polyethylene insulated with
a minimum of 90% shielding coverage of braid or a
combination of braid-foil shielding materials for
maximum performance. Likewise, it shall be Flame
Retardant Low Smoke (FRLS) PVS type jacketed. It
shall be multi-conductor, multi-pair with low
capagcitance. :

b. Ethernet cables shall he capable to support different
applications. Its construction shall be muiti-conductor,
multi-pair shielded twisted pairs of stranded copper
conductors with polyethylene insulation. The outer
jacket material shall be flame retardant PVC material.

d) Data Monitoring

1.

The data monitoring system shall include both Data
Management Monitoring System and Weather Observation
System which shall have one-collecting device with a display
monitor which is capable of monitoring and controlling the
solar farm parameters such as PV array energy production,
actual AC/DC voltages and currents at inputs and outputs of
the inverters, daily and accumulated energy generated,
climate conditions and faults in the SPV system, at solar plant
site.

The svstem shall also have the capability for calculating the
average of the data collected every hour, day and month.

Following parameters shall be measured and stored
continuously:

NATIONAL POWER CORPORATION
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EW-3.6

EW-3.6.1

Solar module temperature/s

Ambient temperature

Solar irradiation/insolation

Wind speed

DC current and voltages

Power output of the solar arrays

Power output of gensets

Power plant load

User selectable time period of cumulative energy
production for PV array

System faults

Any other parameter considered necessary for the SPV
system based on prudent practice

4, For solar irradiance monitoring, Class | or better integrating
pyranometer shall be provided, with the sensor mounted in the
plane of the SPV array.

5. Data Logger shall record these parameters for study of various

environmental and grid parameters on energy generated by
the solar PV system.

Acerial Cable Installation
General

This part specifies the minimum requirements for aerial cable installation of
communication cables including route planning on obtaining the best location
for construction, installation, maintenance, cable placing and ensuring the
optimum design is met.

All factors, inciuding but not limited to location, support structures, cable
materials, intended use, loading and protection among others, shall be
considered in the design. Also, all materials and parts which are not
specifically mentioned herein but are necessary for the proper installation,
assembly and operation of the equipment shall be furnished at no additional
cost to NPC.

Cable Type

The Supplier shall use balanced-twisted pair data cable in establishing the
communication link between the PEMS (DPP) and the SPP. The cable shall
be for communication and not manufactured for use in power lines. The link is
intended to transfer mainly data between devices and components within the
entire power plant.

It is important to note that the resistance of the cable, the limitations of the
terminating devices and pair loading are major factors in establishing the
communication link. These factors shall be given importance by the Supplier.
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EW-3.6.2 Cable Construction

EW-3.6.3

EW-3.6.4

EW-3.6.5

The mechanical and electrical properties of the cable are important in
selecting cable for communication. The Supplier is expected to choose the
best suited cable for this contract.

The balanced twisted-pair cable shall be intended for use in coastal areas to
minimize or prevent deterioration. It shall consist of solid annealed bare
copper with color-coded PIC insulation. It shall have an aluminum shield with
outer protection (jacket) of black polyethylene.

The use of high-strength support strand of galvanized steel is also required.
Cable Specifications

The cable shall have at least the following minimum requirements:

Type Balanced-twisted pair

Conductor Size 24 AWG

Number of Copper Pairs Minimum of 16 pairs

Operating Temperature | -30 to +80 degrees Celsius
Range

Shielded Yes; foil and screen

Insulation PIC/PE; color-coded

Quter Jacket Black Polyethylene/PVC

Application Qutdoor aerial installation

Flame Retardant Required

Support Strand Required; At least 6.4mm diameter;
Galvanized Steel

The conductors shall be assembled with fwists to minimize crosstalk.

The use of Support strand is required which can be provided separately or in
the use of reinforced cable also known as “Figure 8" cable.

Communication Equipment

The Supplier shall use all equipment best suited for the application and as
required. Transmitters, receivers (transceivers), modems, routers, switches,
hubs, etc. shall be able to operate properly as integrated. They shall allow
smooth and reliable transfer of data or communication between each device
in both the power plants.

All equipment to be supplied and installed shall be compatible with the
application and the primary purpose of the communication link is to transfer
real time data.

Site Survey

The Supplier shall conduct a thorough and proper site survey in order to
assess the existing conditions as well as the future conditions that may arise
in the area. This is in order to resolve and avoid any possible problems and to
properly determine the location of the facilities to be installed.

NATIONAL POWER CORPORATION VI-EW-3.0-9
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During this survey, the Supplier shall prepare the field survey report
consisting of but not limited to measurements from structures that can affect
the installation and operation of the facility, the construction details of such
structures, soil conditions, area restrictions and other field conditions that
may affect the route.

The Supplier is expected to utilize the same poles used in the tie line to
support the communication link. However, alternate route may be considered
if this route is exposed to extreme factors causing unsafe working
environment, right-of-way problems, etc.

EW-3.6.6 Joint-use Poles

The Supplier shall determine the existing pole adequacy to support the
proposed cables by physically inspecting and determining its loading
capabilities. Included in the physical inspection are pole’s integrity, presence
of anchors and guys, grounding, existing cables and in-pole equipment,
clearances, obstructions and pole height, class, etc.

EW-3.6.7 Aerial Pathways and Spaces

The Supplier shall ensure that the telecommunication facility is compliant to
but not limited to the following minimum requirements:

1. Choice of poles, span lengths and sags shall be determined by the
specifications written herein with consideration to all other design
parameters and in accordance with the latest edition of Outside Plant
Design Reference Manual and other related applicable laws and
standards.

2. Pole to building attachment shall be done in a solid terminating point
or in a dislodged portion of the building’s masonry or framework. The
use of either U or plate wall strap is required to attach the cables into

the building.

3. The use of flying cross is required for aerial installations over
intersections where placing poles is prohibited or cannot be done.

4, All clearances that are required for communication equipment and

between poles, conflicting plants, etc. shall be considered. Minimum
vertical, horizontal and mid span clearances between communication
cables and other utility lines shall be properly implemented as stated
in EW-3.6.8 Clearances or in the latest edition of NESC. Radial
clearance shall also be maintained.

5. Pole lines shall be designed and installed without exceeding the 60%
of the rated breaking strength of the cable support strand. Support
strands shall have higher rating of zinc coatings to prevent or
minimize deterioration caused by highly corrosive environment.

6. Support strands for aerial installation shall be of at least 6.4mm in
diameter.
7. Anchors and guys shall be installed to all corner poles and as

necessary. For poles wherein installing of guys is prohibited or
rendered ineffective, the use of push braces is required.
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8. Appropriate guy attachment hardware shall be used depending on

requirement and need.
9. Storm guying is also recommended to be installed for pole lines or

section of pole lines wherein expected to be severely affected by
storms especially those that exceeds the 1.6km distance and no head
guys are installed. Installation of two-way or four-way storm guy
depends on the intervals within the section requiring storm guys.

10. Guy and anchor rod sizes and configurations shall be chosen
appropriately considering all design parameters and calculations in
accordance with the latest edition of Outside Plant Design Reference
Manual (OSPDRM) or other relevant and applicable laws and
standards.

EW-3.6.8 Clearances

The Supplier shall install and maintain the minimum recommended
separation/clearances from other utilities.

The communication cable must be clamped or banded to the poles with
stainless steel straps. Drilling of holes to the steel pole for a bolt attachment
is prohibited.

The communication cables shall be installed with appropriate clearance to the
energized power cables for at least 43 inches from the lowest sag. The
following clearance to the ground as per NESC shall be implemented:

12510 636 kv
Railroads 23.5 ft 2;;'0
Trucks Over
8 Feet 15.5 ft 16 ft 18.5 ft
Water - No 14.5
Sailboats 14.01 ft 17.0
Over fields, 16.0
orchards, 15.5 ft ﬂ 18.5ft
forest, etc.
Pedestrians 12.0
Only 951t ft 14.5 ft
Oversized Vehicles - greater than
14 feet in height X+2
(x = known height of the oversized X+15# ft X+451
vehicle)
Vertical Clearance Over Buildings
Accessible 10.5 it 11.0 ft 13.51t
Non-accessible 3.0 ft 3.5 1t 12.5 ft

All vertical clearances shall be measured at midspan clearances or between
the lowest sags of the communication cable and other utilities/structure.
Midspan clearances shall be at least 75% of the clearance required at the
pole or in accordance with the latest applicable standard.
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EW-3.6.9

EW-3.6.10

Radial Clearances shall also be maintained at least 1.4 meters (4.5 ft)
horizontal and 3.2 meters (10.5 ft) vertical clearance from antennas, signs,
pole structures, storage tanks and chimneys.

The Supplier shall comply with all the applicable standard/regulations
regarding all the types of clearances required.

Cabling/Splicing Hardware

The Supplier shall ensure that cable splices are properly done, maintained
and protected in order to provide reliable operation of the system.

Cabling hardware can be metallic or non-metallic. These shall be designed to
provide security and protection to cables and splices, strain relief and allow
cable re-entry.

Splice closures and covers used by the Supplier shall be classified and in
accordance depending on its purpose and intended use.

The Supplier may opt to employ any splicing methodology for twisted-pair
cable. However, waterproof protection shall be used in these splices.

Grounding, Bonding and Protection

The Supplier shall properly ground, bond and protect the cables and
equipment to avoid hazards to people, property and the system. Proper
grounding and bonding enhance the reliability of equipment and improve the
signal integrity in a transmission medium by minimizing transient voitages
that can induce unwanted signal into the system. These transient voitages
are commonly external to telecommunication systems.

Outside Plant (OSP) shall have protective measures against the presence of
lightning stroke currents, voltage induction exceeding 300Vac, accidental
contacts to power lines operating at more than 300V line to ground and
ground potential rise (GPR) above 300V.

Grounding and Bonding shall be in accordance, but not limited to, the
following minimum requirements:

1. A bond between power and telecommunication plant shall be
established using at least 6AWG bonding conductor.

2. Cable shields shall be bonded to maintain its electrical continuity.

3. Telecommunication support strand cables shall also be bonded to a

power system at a given interval depending on the power voltages
involved. Such bonding to power facilities shall be carefully done by
qualified personnel.

4, Bonding of support strands to ground or separate cables or wires
together at every .40km, at each crossover and at each branch.
5. Bonding of cable shields to support grounds shall be done at frequent

intervals. Shielded cables shall be bonded between the shield and the
support strand at every splice, terminal, and load points. If the
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10.

1.

12.

shielded cable is exposed to lightning, it shall be bonded at every
0.40km to the support strand.

As much as possible, telecommunications cable shall be crossed on
jointly used or occupied poles rather in the mid-span. A Vertical Down
Lead (VDL) shall be used to connect the cable suppoit strand to the
Multiground Neutral (MGN} of MGN-type power lines. In MGN system,
grounding requirements shall also be referred to EW-7.0 13.8kV Tie
Line. However, for cases where aerial runs are installed on a joint-
used pole with a non-MGN system, a separate VDL shall be placed
dedicated for the telecommunication system with at least 0.40km
interval.

Both the cable shield and support strand shall always be bonded with
the MGN when using the same poles (joint use or joint occupancy).
Bonding shall be done on every pole that carries a VDL where
transformers, capacitors and other types of power equipment that
draws load current are connected. If the joint use/occupancy is longer
than 0.8km, the bond shall be made at every 0.4km. Also refer to
NESC for additional requirement for certain support strands that are
exposed to possible power contact, induction, and lightning.

For cases when the ampacity of the support strand is not enough for
system grounding conductors, additional bonds must be made at
every 0.20km.

For joint use/occupancy with non-MGN electrical supply circuits, cable
shields shall be grounded by bonding them to a telecommunications
ground system.

For underground or direct buried cable dips in aerial cable runs there
is no special protection required at junctions of aerial cables and short
underground or direct-buried plastic sheathed cable dips.

For aerial to underground transitions, when the aerial cable is
exposed to lightning and is connected to a single underground cable
that runs for 305m or more before paralleling with other cables, the
aerial cable shield at the last pole shall be grounded while the shield
and support strand shall be bonded to an MGN VDL, if this exists,
otherwise use a telecommunications ground rod.

In aerial-to-underground transition or expansion, exposed cables shall
have:

a) Established and maintained continuity of all metallic cable
elements

b) Metallic and non-metallic splice cases bonding and lead
sleeves shall be connected to PB’s grounding system at every
PB installed.

c) Cables with plastic sheaths do not need to be bonded at pull-

through PBs.

EW-3.6.11 Building Entrance Protection

The Supplier shall electrically protect all exposed telecommunication cables
containing metallic components at the building entrance such as the
following:
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1.

10.

11.

12.

e)

All exposed telecommunication cables that contain metallic
components require electrical protection at the building entrance.
Metallic sheath and strength members of all cables entering the
building must be connected to the Telecommunications Main
Grounding Bushar (TMGB).

Install protectors for metallic pairs as well as fuse links, if needed

All entrance cable shields shall be closely grounded to the building
entrance as much as possible.

Splice cases of entrance cables shall be made of fire-resistant
material.

A minimum of BAWG copper ground wire shail be used to ground the
protector or protected cable terminal to the TMGB.

Bond together the protector ground, power ground and interior
metallic water pipe system, if there is any.

Insulating joints or isolation gaps shall be used as necessary on
corrosion-prone areas.

Telecommunications grounding and bonding shall not be attached to
any cathodic protection system because this system is used for
protection against galvanic corrosion of such structures by constantly
sending low current to metallic ducts.

Sheaths of shields of all OSP cables shall be bonded of 6AWG
copper wire or bonding ribbon to the telecommunications grounding
system for low-risk areas to corrosion.

Isolation gaps for cables that are exposed to lightning or have power
contact shall be installed by bonding the OSP sides of shields or
sheaths and isolating them from the telecommunications grounding
system.

In highly corrosive areas, insulating joints or isolation gaps shall be
installed on all cables entering a building.

If isolation gaps are used, the following shall be made:

a) Bridge the isolation gaps on exposed cables using decoupling
capacitors to minimize the coupling noise.
b) Bond the metaliic sheath components and metallic strength

members of all entering cables by 6 AWG copper conductor or
bonding ribbon. Cables and all metal elements must be
isolated from all grounded objects and equipment on the OSP
side of the insulating joint.

c) Locate insulating joints near the entry point as much as
possibie.
d) Bond the metallic sheath components and metallic strength

members of all cables to TMGB with a minimum of 6AWG on
the building side of the insulating joint.

For cases where insulating joints are not present, bond the entrance
cable metallic sheath components and metallic strength members to
the TMGB using 6 AWG copper wire or bonding ribbon.

EW-3.6.12 Protectors

The Supplier shall install protectors as applicable and needed. The use of
fused and/or fuseless protector housing is recommended provided that:
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a) For fuseless protector housing, installation of fuse link is required
between the exposed plant and the protector to minimize the hazard
of fire and shock. Fuseless protectors which are voltage-limiting
devices shall only be used with fusible link which is a current-limiting
device

b) For fused protector housing, it is required to be installed in the event
that there is no fuse link provided and/or a portion of service wire uses
the same trench with power lines operating beyond a line to ground
voltage of 300V.

c) For fuse links, the protector stubs of internal protector wiring shall be
at least two gauges finer (larger AWG) than the entrance cable. A
minimum of 0.6m of fuse link is required to be installed in conjunction
with fuseless protectors for exposed OSPs to power.

d) All exposed circuits entering the building shall have protector units. It
is recommended to use solid-state protectors.
e) Primary protection shall be provided for all cables exposed to

lightning, crossing power lines and/or prone to having accidental
contact to power lines.

f) Secondary protection shall be considered to protect the equipment
against sneak currents or continuous foreign current exceeding 0.35A.
q) Fast response secondary protectors shall be installed in series

between the primary protector and the switching equipment at the
main building. This shall also be provided at the remote station
between the primary protectors and the station equipment. Protectors
shall be conformant to UL4S7A.

h) An integrated assembly of both primary and secondary overvoltage
and overcurrent protection is recommended. Protector modules shall
be equipped with in-service test points so that non-intrusive testing
can be done without accidentally disengaging a working circuit during
maintenance. The communication link shall also be properiy protected
against any interference such as Electromagnetic Interferences (EMI)
and coupling impedance.

i} All necessary protection against lightning shall be installed including
the proper.

EW-3.6.13 Testing Procedures and Criteria

The Supplier shall test the grounding and bonding system to evaluate the
bonding connections between telecommunication busbars and AC
grounding/electrode.

These tests shall be performed after the installation of cables and grounding
system and before the installation of end-use equipment.

The recommended True RMS measurement of AC current in the bonding
conductors is less than 1 A. For DC current, it is less than 500 mA.
Depending on equipment needs, the acceptable AC and DC measurement
may vary.

The presence of abnormally high AC current levels indicates that there is a
dangerous condition within the testing area. Wearing of proper safety gears
and taking precautions when splicing cables or grounding is important.
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The two-point bonding measurement is also important to be performed using
an earth grounding resistance tester configured for continuity test.

The test is performed by connecting the meter leads between the nearest
grounding electrode and other metaliic items. The recommended maximum
value between these two points is 100 milliohms.

The Supplier shall refer to the equipment's manufacturer should there be any
special set-up or safety precautions needed before and during testing.

EW-3.6.14 Maintenance and Restoration '

The Supplier shall establish the guidelines for managing and maintaining the
installed communication system and its infrastructure including the
associated procedures in ensuring the continuous operation of the system
within the given operating limitations as well as the restoration requirements
during re-establishment of components following its failure, if there is any.

The Supplier shall, within the warranty period, regularly conduct the routine
inspection and maintenance of all spaces, pathways, splice enclosures,
equipment, cable layout, etc. to extend the network’'s performance
capabilities and prolong its useful life.

The Supplier shall submit a detailed maintenance plan subject for approval of
NPC. The maintenance plan together with all the proper documentations shall
ensure the smooth network maintenance by providing better understanding of
the system. It shall address the skill set requirements, codes, standards and
safety, records of cables, circuits, updated pathway segments indicating
history of operation and maintenance, PBs, equipment baseline including
their specifications, storage and replenishment of repair materials, training
requirements, restoration procedures, maintenance schedule of all OSP
equipment including all periodic testing and calibration, management
escalation procedures with contact information, among others.

EW-3.6.15 Routine Maintenance

The Supplier shall perform the routine maintenance regularly, of at least
yearly within the warranty period, to examine the network for any
abnormalities. It can be done physically or through the aid of sophisticated
network monitoring and surveillance systems/devices capable to detect such
abnormalities (e.g. changes in resistivity, continuity, indications of moisture
and degradation, loss of sheath integrity). Such devices shali not affect the
operation of the entire network.

Routine Maintenance checklist shall be prepared by the Supplier and shall be
submitted to NPC. It includes ensuring the cabling integrity and verifying the
good condition of poles, guys, and anchors verification of that no dangerous
electrical conditions have been developed as well as the compliance of the
network facilities with all the safety regulations, applicable codes and
standards. Routine Maintenance focuses on but not limited to:

a) Inspection of “T* zone which is basically the area wherein the cable is
attached to a pole extending to up to 0.91m to both sides. This area

normally includes the terminals, service wire attachments and splices
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b) Trimming of trees to prevent degradation of transmission capabilities
caused by abrasions to cable sheaths.
c) Pole inspections include checking for any deterioration, height

requirements, presence of unwanted/unauthorized attachments. This
is done to ensure employee and public safety.

d) Maintenance of OSP identification methods for easy identification

e) Right-of-Way inspections for impeding obstacles

f) Defective cable pair recovery system

EW-3.6.16 Demand Maintenance

The Supplier shall be able to address demand maintenance during the

warranty period and shall be able to provide assistance in such cases after

this period. Demand maintenance may be needed in response to cases, but
not limited to the following:

a) Customer service demands

b) Relocation of OSP due to road improvements

c) Site improvements

d) Property augmentation/addition that imposes conflict to the existing
OSP

e) Changes in clearance, separation and/or pole spacing

f) Obligations under joint-use agreements such as re-arrangement and
replacement of components like poles

g) Indications of imminent danger to the network or any specially
designed network from a network monitoring and surveillance
systems

h) Changes in road elevation affecting the requirements for PBs
Demand maintenance is not limited to damages that caused out-of-service
condition and can also be needed in cases where damage to the network has
been incurred by natural calamities like storm, earthquakes, etc., vehicular
accidents, road washouts, floods, physical degradation and those hazards
that disrupts public safety with the risk of losing the telecommunications
network facility.

The Supplier shali also submit his comprehensive demand maintenance

checklist to NPC.

EW-3.6.17 Restoration Procedures in Case of Emergency

The Supplier shall include in his maintenance plan a thorough and

comprehensive procedures to be undertaken in cases of emergency

shutdown or out-of-service of the network.

An emergency recovery plan shall address and provide information of at least

the following:

a) Identification and contact of key personnel who must respond quickly
and possess the necessary skill set to repair the problem. It is
important that these key personne! have predefined duties and
responsibilities and are properly trained.

b) Accessing and obtaining the right materials for repair. These materials
shall be readily accessible and shall be sufficient in quantities.
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c) Basic troubleshooting procedures shall be properly documented and
shall be clear and concise. The restoration team must be familiar with
these details and that a step-by-step procedure is recommended to be
documented.

d) Restoration tools for emergencies must always be easily accessible
and ready to use. Such tools and equipment shall be maintained
regularly and marked appropriately, thus the plan shall be able to
provide this information. Use of worn-out tools/fequipment as an
alternative shall be avoided as well as the use of equipment for
routine maintenance in place of emergency equipment, even for short
time is not recommended.

e) Critical circuits that need prompt response during an emergency shall
be marked/documented in the plan. These circuits shall be of first
priority when restoring the network. The first goal of OSP restoration
is to restore the network’s operation in a staggered but prioritized
manner. Returning the system back to normal operation then restoring
the system closely as possible to its original or improved operational
parameters comes next.

f} Emergency test equipment shall be regularly calibrated and shall be
readily available for use. Calibration procedure shall be provided in
step-by-step and must be easy to understand and follow.

Q) Minimize service interruptions and ensure safety of personnel by
providing temporary grounding and bonding connections. These
points shall be clearly stated and marked in the plan.

Emergency restoration procedure/plan shall be able to guide the restoration
team to identify and repair the problem, may it be temporary or permanent.
However, temporary repairs shall not be left on a provisional status and must
be repaired or corrected permanently. it shall also include the procedures and
guidelines allowing the proper documentation of the restoration,
reassignments and configurations done to the network.

The emergency restoration plan is subject for updating upon the completion
of an after-action report detailing the problems encountered, its causes and
the corrective action taken whether its short or long term. An after-action
report shall be submitted whenever a restoration is done and completed and
shall contain preventive measures and recommendations to avoid the same
problem from reoccurring. The plan is prepared to identify any OSP structure
that requires revision and/or replacement.

The Supplier shall also nominate or provide their support center. This support
center shall be able to respond quickly and in timely manner to any type of
maintenance request. Support center staff members shail be capable of all
aspects pertaining to restoration, maintenance and operation of the network
facility. It is also important that the support center has complete end-to-end
and up-to-date necessary documentation for all kinds and types of materials
and equipment, has access to next-level support and is capable of providing
emergency restoration materials inciuding test equipment.

EW-3.6.18 Documentation

The Supplier shall submit the Schematic Design/Diagram showing the initial
proposed facility based on the gathered data from site survey. Construction

documents and work prints shall also be submitted indicating the final design
NATIONAL POWER CORPORATION _ VI-EW-3.0-18
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of the system as well as the specifications for installation and the record of
changes made during installation. As-built drawings shall also be submitted.
All documentations are subject to NPC's approval.

The Supplier shall also provide his comprehensive design and construction
specifications checklists in accordance with OSPDRM. The checklists can be
modified as deemed necessary by the Supplier/Designer in order to fully
detail all the data required and used in the system.

The Supplier is also recommended to submit photographs and video
recordings of the site or field survey conducted. All other information that
needs to be recorded shall be properly documented and such documents
shall be provided to NPC.

The Supplier shall also submit photographs and video record with stamped
dates of the conducted site survey as well as the route and the affecting
factors determined and encountered during pre-installation, installation and
post-installation activities.

EW-3.7 PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shall be as presented below.
However, the Supplier may offer similar or equivalent system architecture
subject to NPC's review and approval,

Power and Energy Management System

-,

i Human
: I HYBRID CONTROLLER** _F ...................... » Machine
i ] P Interface
: i i i g e ineas panmmmmssesmm— e =y . :
; v v M v ':
é ESS CONTROL GENSET R, GENSEY PV CONFROLLER E
H SYSTEM/CONTROLLER CONTROLLER 2 CONTROLLER N H
L. S B S U TR S S
: : : ;
¥ & ¥ ¥
COMNVERTER® CONVERTER" CONVERTER® CONVERTER*
t t ¥
! ENERGY STORAGEISYSTEM{ESS) | : !
' ¥ ! ¥ ¥
POWER CONVERSION { GENSET GENSET
' i NV
' SYSTEM (PCS) H CONTROLLER 1 CONTROLLER N INVERTERS
: ; ese
: BATTERY '
i MANAGEMENT :
: SYSTEM {BMS) ' GENSET 1 GENSETN ARRAYS
: BATTERIES :
NOTE: * The use of converter or relays is only if necessary.
** The Suppliar may opt not to furnish Hybrid Contraller when using CAN communication protocol
between PEMS controllers (multi-master structure}.
+—— MODBUS PROTOCOL
«---- % ANY PROTOCOL
Figure 1: PEMS and Communication Diagram
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EW-3.8

EW-3.9

EW-3.10

Warranty

The PEMS, including all its components, shall have a minimum warranty of
five (5) years. This warranty shall be covered by a back-to-back warranty
arrangement with the manufacturer. The supplier shall submit its warranty
agreement with the manufacturer that stipulates the scope and
responsibilities of each party. Both parties (bidder and manufacturer) shall be
equally and severally liable for the failure of either party to perform warranty
obligations.

PEMS Manufacturer Track Record

The controllers to be used in PEMS shall have a track record that indicates
the exact make and model being offered are used for at least three (3) Hybrid
Systems that are currently working and are in actual operation (fill-out form in
Section VI — Technical Specifications — Part Il Technical Data Sheet — Annex
F).

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.
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PART | - TECHNICAL SPECIFICATIONS
EW- ELECTRICAL WORKS

EW-4.0 LIGHTING SYSTEM
EW-4.1 General

This specification covers the technical and associated requirements of
complete lighting system and perimeter lighting system for the Design, Supply,
Delivery, Installation, Testing and Commissioning of Maripipi Solar PV-Diesel
Hybrid System (with ESS).

EW-4.2 Scope of Work
The scope of works shall cover but not limited to the following:

1. Supply, installation and Test of complete Lighting and Power
System for the Guard Post and Comfort Room;

2. Supply, Installation and Test of Complete Perimeter Lighting
and Power System;

3. Supply, installation and Test of SkVA Dry Type Transformer,
and

4, All other works necessary although not specifically mentioned
and detailed but are required for the complete, safe and reliable
operation of the Lighting System for Maripipi Solar PV Plant.

EwW-4.3 Standard of Materials

All materials to be used in the work shall be new, of high quality, free from all
defects and of proven acceptability for the purpose of intended. Unless
otherwise specified, materials shall conform to the latest applicable standard
issued by the following authorities:

1. American National Standards Institute (ANSI)

2. Institute of Electrical and Electronic Engineers {(IEEE)
3. Underwriter's Laboratory (UL}

4, National Electrical Manufacturer's Association (NEMA)

5. National Electrical Code (NEC)
6. Philippine Electrical Code (PEC)
Other recognized national standards may be accepted if such will guarantee a

quality superior to that guaranteed by the above standards. Use of other
standards shall be subject to the approval of National Power Corporation.
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EW-4.4

EW-4.4.1

EW-4.4.2

Lighting System

The lighting system covered by this specification shall inciude all outlets
(convenience and power), switches, associated conduits and cables, lighting
fixtures (indoor, outdoor and emergency), fittings, distribution panel boards, dry
type transformers, etc.

The devices/materials furnished shall be in accordance with, but not limited to,
the latest issues of the Applicable Codes and Standards, including all addenda,
in effect at time of purchase order unless otherwise stated in this specification.

All materials and parts which are not specifically mentioned herein but are
necessary for the proper installation and safe operation of the lighting system
shall be identified by the Supplier and shall be furnished at no additional cost
to NPC.

Technical Requirements and Characteristics

Circuits shalt be wired separately for lighting and outlets. Lighting fixtures shail
be controlled and switched locally approximately as shown on the drawings.

Replacement of fixture bulbs or tubes shall be possible without disconnecting
any part of the power supply and risk of touching live parts of the installation.

The lighting and power panel shall be tapped to the dry type transformer
sourced from the AC combiner box.

Dry Type Transformer

The dry type transformer covered by this specification shall be used for the
lighting and power system of the guard post and perimeter lights at Maripipi
Solar PV Plant. It shall be indoor type and shall be in accordance with the latest
revision of IEEE Std. C57.12.01. The installation of this transformer shall be
wall or floor-mounted and in accordance to the standard procedure as
suggested by the manufacturer. In relation, the stability/integrity of the
supporting structure shall not be compromised during and after the installation
of this equipment. The transformer shall also meet the following minimum
requirements:

ATEM DESCR!PTION ol REQUIREMENTS -

1 Core High Grade Silicone Steel
2 Insutation Class H

. Solar PV Plant station service
3 Application

transformer

4 | Type Dry type transformer
5 Class Indoor
68 | Type of Cooling AN
7 | Temperature Rise (°C) 150
8 Insulation level:

a. Maximum operating

voltage, kV
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» H-winding 1.2
»  X-winding 0.6
b. Nominal operating
voltage, kV
«  H-winding 0.48
»  X-winding 0.24
¢. Basic insulation 10
level, KV
9 | Winding Material
a. H-winding 100% copper
b. X-winding 100% copper
10 | Enclosure NEMA 3R
EW-4.4.3 Lighting and Power Panel board

EW-4.4.4

The lighting and power panel board shall be flush-mounted.

The main and branch circuit breakers shall be molded case type with
instantaneous magnetic trip and thermal over current trip.

Nameplate shall be black plastic with engraved white letter.

Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

All lighting fixtures when installed shall be free of leaks, warps, dents and other
irregularities.

The hangers and brackets of all kinds for safety and proper instaltation of
lighting fixtures shall be furnished and installed by the Supplier at his own
expense.

The housing of lighting fixture shali be fabricated of steel sheet, corrosion
resistant, good ventilation and easy installation.

All lighting fixtures, samples and catalogues shall be submitted for NPC's
review and approval prior to the order. No lighting fixtures shall be installed
without the approval of NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation.
Each fixture shall be wired to a single point with an adequate slack for proper
connection. All lighting fixtures shall be protected from damage during
installation. Any broken lighting fixtures, receptacles, stems and the like, shall
be replaced with new parts, at no cost to NPC.
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EW-4.4.5

EW-4.4.6

Lighting Luminaires

a) 1 x 9 Watts Compact LED Lamp

Shall be coo! white frosted finish, rated 240V AC, 60Hz
operations. Lamp holders shall have E27 base.

When used in damp and wet locations, it shall have an explosion
and corrosion proof body and sealed.

b) LED Flood tight

Light Emitting Diode (LED) Flood Light shall be iP85 rated,
forged with high quality aluminum alloy with clear tempered
glass and buiit-in cooling fins.

Switches and Single Phase Qutlets

Switches and single phase outlets shall comply with NEMA Standard. The
ratings of switches and single phase outlets with one conductor earthed shall
be as specific herein. All switches and single-phase outlets shali be flush
mounted, impact resistant and splash proof type.

Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted and
fixed to the wall 1.37m above the finished floor level. The rating of the switches
shall be 10A, 240VAC, single-phase.

Single Phase QOutlets

All outlets shall be provided with separate earthing pins connected to the
yellow/green part in the feeder cable. Outlets with rated voltage not exceeding
250 Volts shall be in accordance with PEC for 2-pole three-wire (indoor and
outdoor).

Cables

Cable shall be stranded annealed copper conductor suitable for continuous
temperature of 90°C when used in wet or dry location and 90°C when exposed
to oil or coolant. The minimum size of conductor to be used shall be 3.5mm?.

insulation shall be suitable for wet and dry location, fungi resistant and
ultraviolet stable.

All cables shall be moisture and heat resistant, flame retardant polyvinyl
chloride insulation, chemical and abrasion resistant nylon sheath. The cable
specification shall meet ASTM specification, PNS 35, UL standard 83 and
requirements of PEC.

The Supplier shall submit catalogues and/or brochures showing details of
cable insulation and ampacity ratings of all types of cables to be supplied for
approval of NPC.
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EW-4.4.7

Cable Installation

Cables pulled through conduits shall be supported in an approved manner to
avoid damaging the insulation. Grease or oily substances shall not be used to
facilitate the passage of the conductor in conduits.

The pull shall be applied to cables only by means of approved grips. The end
portion of the cable, which has been marked or deformed by the grip, shali be
cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation, cables and conduits shall be thoroughly cleaned to prevent
damage to cables during installation. After cables have been instalied, cables
shall be tested for continuity and insulation resistance and shall be tagged with
respective cable number.

Conduit

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control conductors including all necessary hardware and
accessories such as screws, bolts, concrete inserts, clamps, locknuts,
couplings shall be furnished by the Supplier. The required quantities of various
items of conduits and associated materials shall be furnished in accordance
with the installation requirements.

During installation, due precautions shall be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed by the use of caps and discs
or plugs. The seals shall be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be checked to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

Condulits running in floors and terminating at equipment mounted on concrete
bases shall be brought up to the equipment within the concrete bases,
wherever possible.

All joints between lengths of conduits and threaded connection to boxes,
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a minimum
of 0.5m.

Non-NMetallic Conduits

Non-metallic conduit shall be made of un-plasticized polyvinyl chloride (uPVC)
smooth walled inside and outside, coioured 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. 1t shall resist corrosion, rust and scale.
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EW-4.4.8

EW-4.5

Metallic Conduits

Metallic conduit shall be made of Electrical Metallic Tubing (EMT), galvanized
on the outside for corrosion protection and shall have an approved corrosion-
resistant organic coating on the inside. EMT shall be installed by the use of
set-screw or compression-type couplings and connectors.

Junction/ Utility Boxes

Junction/ Utility Boxes

All junction/utility boxes for concealed waork shall be of hot dip galvanized steel
or un-plasticized polyvinyl Chioride. All wall boxes on exposed work shall be of
aluminum blasted cast iron.

Utility boxes shall be firmly anchored in place and where required provided with
fixture supporis. The Supplier shall provide special supports for recessed
lighting fixtures, etc. Suitable expansion screws shall be used for securing
boxes to solid masonry and approved type toggles for securing to hallow
masonry units.

Pull Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the
insulation or other damage that might result from pulling resistance or for other
reasons related to improper installation. All pull boxes shall be made of
galvanized sheet steel not less than 2mm or un-plasticized polyvinyl chloride.
Where pull boxes are used in connection with exposed conduits, plain covers
attached to the pull box with a suitable number of countersunk flathead
machine screws may be used.

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.
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CLAUSE NO.

EW-5.0
EW-5.1

EW-52

PART | - TECHNICAL SPECIFICATION
EW — ELECTRICAL WORKS

EW - 5.0 - GROUNDING SYSTEM
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EW-5.0

EW-5.1

Ew-5.1.1

PART | — TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

GROUNDING SYSTEM
General

This specification covers the technical and associated requirements for the
entire grounding system of the solar 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 PV modules, mounting
structures, inverters, AC combiner boxes, DC boxes, transformer and
protection panel, ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the plant
shall be furnished and determined by the Supplier at no additional cost to NPC.

Technical Characteristics and Requirements

The ruling criteria in the design of the grounding grid shall be the safety of
personnel and the proper operation of the electrical equipment during normal
operation and during transient disturbances such as short circuits in the electric
power system and during lightning discharges. The grounding system shall
meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Grounding Design Criteria
1 Fault duration, sec. 3
2 Total fault level (line to 8
ground), kA
3 Grounding connection
(exothermic, compression, Exothermic
etc.)
4 Grid conductor (specify size | > 100 mm? tin-annealed copper
and type) stranded conductor (bare)

5 Bonding Conductor (riser)

a. All major equipment such

as inverter, transformer,
ESS, etc.

> 100 mm? tin-annealed copper
stranded conductor with 1.2 kV
PVC Insulation

For motors/pumps rated
30kW and above, CT/PT,
FDS, LA, etc.

> 50 mm? tin-annealed copper
stranded conductor with 1.2 kV
PVC Insulation

For motors/pumps rated
below 10kW, perimeter
lighting and fence

> 22 mm? tin-annealed copper
stranded conductor with 1.2 kV
PVC Insulation
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6 Burial depth of grid conductor 0.6
below finished grade, m
7 Ground mat design resistance 5 Ohms (max.}
8 Permissible temperature rise 300
of grid copper conductor, °C
9 Ground Rod
a. Type Copper rod
b. Diameter, mm > 19 mm
c. Length/section, m >3m
10 Resistivity of crushed rock, 3000

(wet) Ohmmeter

11 Approximate area of
plant/switchyard to  be
covered by the ground grid

Refer to Bid Drawings

12 Soil resistivity {for _
calculation), chmmeter By Supplier

Lightning Protection

1 Manufacturer By Supplier

2 Place of Manufacture By Supplier
Lightning Rod

1 Material Copper

2 Length, mm 2000

3 Minimum Diameter, mm 16
Down Conductor

1 Type Insulated Copper Conductor
2 Minimum Cross-Section 50 mm?

Area
3 Overall Diameter, mm By Supplier

The Supplier shall carry out earth resistivity measurement for the plant site.
Based on the result of this measurement and the system parameter, the
appropriate design and the calculation will be determined whether
impermissible touch and step voltages occur at any place inside plant area and
at any place 10 m outside of the plant boundary line which may be endangered.
These calculations will decide on the provisions for grounding to be made with
the relevant part of the civil works related to foundations. If the calculations
proved after the application of all engineering possibility that touch and step
voltages are still higher than permitted and consequently the Supplier managed
to design the earthing and grounding grid in such a way to obtain the lowest
touch and step voltage value, all documents including limitation and justification
shall be provided to NPC for approval.

if in case the actual measured resistance of the Supplier-designed and installed
ground grid is higher than specified in this section, the Supplier shall install, at
no extra cost to the NPC, additional grounding rods, mats, grounding

1 Design of grounding system is responsibility of Supplier including measurement of actual soil

resistivity.
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electrodes, etc., until the field-measured resistance is equal to or less than the
specified value.

The ground grid shall be composed of a system of copper conductors buried
approximately 60 cm. beneath the surface of the earth, excluding crushed rock
surfacing. Driven ground rods shall be installed at regular intervals and
connected to the grounding conductor at grid nodes. A minimum of four (4) of
the specified ground rods must be instalied (one at each corner of the ground
grid). The Supplier shall determine the spacing of ground grid conductors and
the total number and location of ground rods and their lengths (single or two or
more coupled sections).

EW-5.1.2 Lightning Rod and Suppoit

The lightning rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 16 mm and a nominal length of 2 meters.

: The air terminal (lightning rod) shall be located at the highest point of the facility

l to capture the lightning strike to a preferred point, so that the discharge current
can be safely directed via the down conductor to the grounding system. The
lightning rod support shall consist of a minimum of 3.0 meters of galvanized
iron piping mast. The Supplier shall give technical details of the protection
including mounting and installation details for approval.

l EW-5.1.3 Lightning Down Conductor

The down conductor will provide a low impedance path from the air termination
to the ground system so that the lightning current can be safely conducted to
earth, without the development of excessively arge voltages.

The lightning down conductor shall be made of electrical grade copper, with a
minimum cross sectional equivalent to 55 mm?2. The conductor shall consist of
helically copper strands bound by a semiconductor cross-linked polyethylene
and an outer PVC jacket.

In order to reduce the possibility of dangerous sparking (side-flashing), the

down conductar route(s) should be as direct as possible with no sharp bends

or stress points where the inductance, and hence impedance, is increased

under impulse conditions. The down conductor should not be subject to bends

of less than 0.5-meter radius and shall be secured to the structure by approved
. metallic fastening at least every 2.0 meters.

EW-5.1.4 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).

EW-5.1.5 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.

NATIONAL POWER CORPORATION VI-EW-5.0-3
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Each ground rod shall have a conical swaged point at one end and shall have
a continuous smooth copper covering of at least 0.2564 mm thickness molten-

. welded or copper bonded {(electro-deposit) to a steel core. The copper clad or
pressed type will not be accepted.

EW-5.1.6 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. These

materials shall be Cadweld or approved equal. The Supplier should submit
detailed information describing the proposed process.

EW-5.1.7 Grounding Hardware
Terminal Lugs

Terminai lugs shall be one hole, socket type, rounded edge lug, cast of high
strength corrosion resistant copper alloy. Machine screws, nuts, and washers
' used with the lugs shall be bronze.

EW-5.1.8 Steel Structure Grounding

' All generating plant metal parts such as structures, equipment, cable trays,
fence, etc. shall be connected to the ground grid by suitable ground
l connections.

if there is any possibility for a conductor to fall down on a steel structure, this
structure must be connected to the grid with a connection able to sustain the
earth fault current.

EW-5.1.9 Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each other.
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm? tin-
. annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided,

shall be earthed by connecting a flexible braid to the shield. This shall be done

at both ends of each cable. Cable end boxes shall be earthed with copper cable
l connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connecied to the earthing grid with 22 mm? tin-
annealed copper conductor (one connection for each pole).
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EW-5.1.10

EW.5.1.11

EW-5.1.12

EW-5.1.13

EW-5.1.14

Other Metallic Structures

Other types of metal structures within the diesel / solar PV plant area, not
mentioned thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable
grounding pads of adequate size to accommodate at least two fixing screws for
proper connection to the earthing system.

Building Earthing

Generally, each electrical device inside the control building/room must be
equipped with an earthing screw of sufficient diameter for connection to the
earthing system. The same applies to all metallic parts such as panels, etc.
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual
sections or compartments shall each be connected to a common tinned copper
earth bar unless all panels are solidly welded together, or other approved
means are applied ensuring solid earthing connections. In such a case,
provisions for earthing must be made at one end at least.

Fence Earthing

Steel fences around the switchyard or station shall be connected to the earthing
system at appropriate connection point along the fence and at all corners and
gate posts.

Pipe Earthing
All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified
conditions shall be referred to the bid drawing.

The supply shall include special tools, Kits and expandable materials necessary
to weld the grid joints and ground rod connections by exothermic process,
including reasonable waste to be expected during installations. Standard
grounding connectors shall be fixed to metal frames by means of bolted clamps.

Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system at every ten
{10) meters interval.

Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the
same elevation as the ground grid and shall be bonded to the ground grid
conductors by suitable exothermic connections.
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EW-5.2 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.
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SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 6.0 - SWITCHYARD EQUIPMENT AND
APPURTENANCES
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PART | - TECHNICAL SPECIFICATION

EW - ELECTRICAL WORKS

EW - 6.0 - SWITCHYARD EQUIPMENT AND APPURTENANCES
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PART | - TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES
EW-6.1 General

This specification covers the furnishing of all labor, materials, equipment, {ools
and other incidentals for the erectionfinstallation of switchyard take — off
structures for Maripipi Solar PV Plant and Maripipi Diesel Power Plant.

The work shall be performed and completed in accordance with generally
accepted modern practice in the erection and installation of steel poles.

All equipment and materials which the Supplier shall supply and install shall be
new and unused. They shall be suitable for their intended purpose complying
with all applicable regulations, quality and dimension standards.

EW-6.2 Scope of Work

In accordance with the specification contained in this section and as shown on
the bid drawings, the works and services to be performed by the successful
bidder shall essentially consist of but not limited to the following:

a) Supply, delivery, erectionfinstallation of Steel Pole take off
structure including dressing and accessories as shown on the
bid drawings (grounding materials, tension insulators, etc.);

b) Supply, Installation/stringing and test of bus conductor, and
structure ground wires complete with appurtenances and
accessories;

c) Supply, installation and test of medium voltage power cables

and conduit complete with appurtenances and accessories;

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

e) Supply, Installation and Test of Grounding System;
f) Supply, Installation and Test of Lightning Protection System;

g) Supply, Installation and Test of 13.8kV Three Phase Kilowatt-
Hour Meter (For Maripipi SPP and Maripipi DPP); and

h) All other works and services including those not specifically
detailed herein but are required for the complete, safe and
reliable operation of the project.

NATIONAL POWER CORPORATION VI-EW-8,0-1




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z1506S8e

The Supplier shall perform the entire quantity of work necessary to complete
the erection of the take-off structures at the Contract Unit Price, be it more or
less than the quantity herein estimated.

It is not NPC's intent to specify all technical requirements nor to set forth those
requirements adequately covered by applicable codes and standards. The
Supplier shall furnish high quality steel pole(s) including dressing and
accessories meeting the requirements of the specification and industry
standards.

EW-6.3 Codes and Standards

All equipment covered by this specification shall be designed, manufactured,
assembled and tested in accordance with, but not limited to, the latest issues
of applicable ASTM, AWS, AZl, ASCE, ISO or equivalent standards, including
all addenda, in effect at time or purchase order unless otherwise stated in this
specification.

EW-6.4 Power, Control and Instrumentation Cable

This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use in
switchyards.

All cables shall be designed to withstand the short-circuit condition and voltage
drop of 3% (max.).

EW-6.4.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
vartations, fauits, etc. The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA 8-66-524 or IEC 60502-2 and UL 83, PNS 35, ICEA S§-73-532
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit
currents in the conductor and sheath related to the existing fauit levels.

The cables and its accessories shall be manufactured to fulfill the requirements
when operating with full load or at any load factor.

The power cables shall meet the following minimum requirements:

ITEM | DESCRIPTION REQUIREMENTS
1 Conductor Shape Circular Stranded Wire
2 Conductor Material Annealed Copper
3 Insulation
a. Material Cross-linked polyethylene (XLPE)
b. Thickness, mm >45
4 Outer covering/Jacket
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a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
¢c. Termite Protection v
. es
Required
5 Shielded Yes
a. Type of Shielding Copper Tape Screen
6 Provided with Filler and Yes
Binder Tape

EW-6.4.2 Insulation
Insulation shall be of the type specified in the Technical Data Sheets.
EW-6.4.3 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 ali cables.

EW-6.4.4 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic
fillers to assure a smooth circular assembly. A lapped core binding tape shall
be applied over the assembily.

EW-6.4.5 Application

All cables shall be suitable for installation in cable tray, conduit, trench,
underground duct in wet and dry locations, and above ground raceway in damp
and dry locations.

EW-6.5 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch with
lightning arrester combination for use in various diesel and solar power plants.

The materials furnished shall be in accordance with, but not limited to, the latest
issues of the Applicable Codes and Standards, including all addenda, in effect
at time of purchase order unless otherwise stated herein.

EW-6.5.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voitage
transformer acting as an overload protector and a device for opening and
closing the circuit. All the metal parts of the fuse disconnect switch shali be free
from erosion and rust. The FDS shall meet the following minimum
requirements:

ITEM | - DESCRIPTION | _ REQUIREMENTS.
1 Class (Indoor, Qutdoor) Qutdoor
2 Rated voltage, kV 15
NATIONAL POWER CORPORATION VI-EW-6.0-3

ik




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS

VisP22Z15065e

3 Nominal system
voltage, kV 138
4 Frequency, Hz 60
5 BIL, kV 110
6 Ampere Frame 100
7 Interrupting  Capacity, 10
kKA
8 Fuse Link
a. Type Universal buttonhead design
b. Current Rating, A Refer to Single Line Diagram
9 Lightning Arrester
a. Type Metal Oxide Varistor (MOV), gapless
b. Class (indoor, Outdoor
outdoor)
c. Rated frequency,
Hy 60
d. Nominal system
voltage, kV 13.8
e. Duty cycle voltage 12
(rating), kVrms
f.  Maximum
Continuous
Operating Voltage
(MCOV), for the 8.4
arresters having the
following duty cycle
voltage, kV rms
g. Nominal discharge 10
current, KA
h. Creepage distance,
mm 465
i.  Supporting brackets,
bolts, nuts, etc. Yes
Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel poles
Cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements of
ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3.  Mounting Bracket

4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element
suitable for 15 KV open type distribution cut-out to be used in the overcurrent

NATIONAL POCWER CORPORATION
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protection of circuits. It is characterized by perfect time current characteristics,
high mechanical strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability requirement
in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power frequency
reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jacket, which shall have a high creepage distance and a high
dielectric strength.

The primary terminals shall be suitable for the connection of the type and size
of conductors which can be either copper or aluminum conductors without use
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms
with the requirements of NEMA or with appropriate bracket as a cutout arrester
combination on it.

All mounting bolts and conductor connection shail be provided with lock
washer. Lock washers shall be fabricated from material that complies with the
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessaories.

EW-6.6 Bus Conductor and Hardware

This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various electric
generating plant switchyards.

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CBS. 1-1979 -
American National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

EW-6.6.1 Technical Characteristics and Requirements
Describe herein is the general specification of the bus conductor, line materials

and equipment to be supplied for this project. The bus conductor, line materials
and equipment shall meet the following minimum requirements:
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ATEM.1  © 'DESCRIPTION . = | = REQUIREMENTS
Stranded Conductor Requirements

1 Type designation Aluminum Conductor Steel

Reinforced (ACSR)
2 Code Name RAVEN
3 Conductor size 1/0 AWG ACSR
4 Ampacity, A 230
5 Quter Layers
a. Material Aluminum
b. Stranding No. 6
c. E?;:ﬂra:;c: Cross-sectional Manufacturer's Data
d. Coefficient of Elongation (/°C) Manufacturer's Data
6 Core
a. Material Aluminum Clad Steel
b. Stranding No. 1
c. g?;:";t;dz Cross-sectional Manufacturer's Data
d. Coefficient of Elongation (/°C) Manufacturer's Data

7 Conductor Coefficient of Linear
Expansion (/°C)
Conductor Hardware
1 Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
2 Connectors

Manufacturer's Data

wedge pressure clamp for

a. Type stranded conductor
connection
wedge pressure clamp for
b. Angle and T-connectors type stranded conductor
connection

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires
in each layer shall be evenly and closely stranded around the underlying
wire(s). The tension in individual wires in a layer shall be sufficient to hold each
wire firmly in place with only enough strand separation to prevent crowding at
the time of stranding and during installation. All steel and aluminum wires shall
lie naturally in their position in the stranded conductor and, when the core
and/or the aluminum wires are cut, the wire ends shall remain in position or be
readily replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall
not be less than 99.5%. The type of conductor to be supplied shall be stated in
the Technical Data Sheets and shall be manufactured according to the
applicable ASTM or equivalent IEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or
steel particles, dirt and excessive die grease. The conductor shall be absolutely
free of copper dust and copper particles.
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Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodies and keeper
pieces, made of high strength and heat treated cast aluminum alloy. Cotter
bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter
pins shall be made of stainless steel. Slip strength of the strain clamp shali be
not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE
manual 72 “Design of Steel Transmission Pole Structures”. The materials shall
meet ASTM A-570 specification (36 KSI min. steel strength) while the
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55-
3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or ductile
iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.

EW.6.7 13.8kV Three Phase Kilowatt-Hour Meter

This specification covers the technical and associated requirements for the
three phase Kilowatt-hour meter including instrument transformer and
accessories required for Maripipi SPP and Maripipi DPP.

EW-6.7.1 Technical Characteristics and Requirements

The three phase kilowatt-hour meter shall be furnished and installed by the
Supplier as shown on the bid drawings complete with stainless steel housing,
test block and associated metering instruments transformers (current and
potential transformers) of appropriate burden and accuracy and other
accessories for outdoor metering. It shall be capable to measure the power
generated by the plant and feedback power (bi-directional). It shall be designed
to operate continuously for the normal life of the meter in an outdoor tropical
location exposed to various elements which might affect the meter accuracy
and reliability. The Three Phase Kilowatt-Hour Meter shall meet the following
minimum requirements:
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ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltage, V 120-480
3 Accuracy class 0.2s
4 Frequency, Hz 60
) Register Type LCD
6 Soft Switches Available
7 LCD Display Programmable
The Kilowatt-hour
meter to be provided is
8 certified and approved Yes
by ERC
Communication Port for .
9 Kilowatt-hour meter To be Provided
10 | Meter Test Block
No. of Poles 10 (4 Voltage & 6 Current Terminals})
Rated Volitage, V 600V
¢. Equipment ANSI C12.9
Standard
d. Test Block Cover Required
Metering Current
11 | Transformer
a. Application Outdoor
(Indoor/Outdoor)
b. Insulation type Full cast epoxy resin
¢. Primary rated 20
current, A
d. Secondary rated
current for all S
windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio 20:3
g. Burden 45
h. BIL, kV 110
Metering Voltage
12| Transformer
a. Application Outdoor
(Indoor/Qutdoor)
b. Highest
continuous 15
operating voltage,
KV
¢. Nominal voitage, 13.8
kV

NATIONAL POWER CORPORATION
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d. Rated secondary 120
voltage, V

e. Insulation type Full cast epoxy resin

f. PT ratio 70:1

g. Burden 75

h. BIL, kV 110

13 Meter Housing/
Enclosure

a. Material Stainless Steel

b. Dimension 16" x 12" x 22"(Front Height) & 24”(Rear
(LxWxH) Height}

¢. Display/Viewing Required
Window

The SPP 13.8KV Three Phase Kilowatt-Hour Meter shall have but not limited
to the following features:

Pilferage proof

Tamper Proof

Wrong Wiring Alarm

Can withstand the temperature of -20°C to +70°C and Humidity of up to
95% non-condensing

With back light display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display (Delivered and Received Energy, RMS voltage &
current per phase, Reactive & Apparent Power, Power factor,
Frequency and etc.)

PN AWM=

The SPP 13.8KV three phase kilowatt-hour meter and its required metering
instruments shall be pole mounted and to be supplied complete with stainless
steel bracket, bolts, etc.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the 13.8KV three phase kilowatt-hour meter
including instrument transformers and accessories to be supplied during
implementation and prior to delivery at site.

EW-6.8 Conduits and Cable Trays System

This specification covers the technical and associated requirements for the
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.
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EW-6.8.1

All materials and parts which are not specifically mentioned herein but are
necessary for the proper laying and instaliation 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:

a. Plug and fillers, coupling and bends;

b. Spacers, inserts and ties for conduits;

¢. Conduit splicing solvent and connector material for uPVC conduit, if
uPVC conduits are used;

d. Fire barriers, duct and conduit sealant; and

e. 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:

a. High mechanical strength
b. Corrosion resistant
C. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control cables including all necessary hardware and accessories
such as screws, bolts, concrete inserts, clamps, locknuts, couplings shall be
furnished by the Supplier. The required quantities of various items of conduits
and associated materials shall be furnished in accordance with the installation
requirements.

During installation, due precaution shail be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed by the use of caps and discs
or plugs. The seals shall be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be check to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

Conduits running in floors and terminating at motors or other equipment
mounted on concrete bases shall be brought up to the equipment within the
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, fittings
and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a minimum
of 0.457 m.
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EW-6.9

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the conduit
shall have stove enamelled coating to prevent erosion and assure smooth wire
pulling.

Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard
manufactured product, of watertight construction, equipped with approved
means to provide electrical continuity of the conduit runs, zinc-coated, and so
designed as to prevent damaged to the cables. They shall permit a smali
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside,
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property, hence
shall not support combustion. It shall resist corrosion, rust and scale.

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 Reqguirements — Electrical Works,
Section VII 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 I - TECHNICAL SPECIFICATION
EW - ELECTRICAL WORKS
EW - 7.0 13.8KV TIE LINE
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EW-7.0

EW-7.1

EW-7.2

PART | - TECHNICAL SPECIFICATION
EW - ELECTRICAL WORKS

13.8KV TIE LINE
General

This specification covers the furnishing of all labor, materials, equipment and
other incidentals for the erection/installation of 13.8kV, 3-Phase Tie Line.

The proposed 770 meters (approximate) 13.8kV Tie Line Project from Maripipi
Solar PV Plant to nearest Distribution Utility tapping pole is part of the Solar
PV-Diesel Hybrid Project that will enable to combine the output energy of the
Solar PV Farm and Diesel Generating sets in Maripipi Island, Biliran.

The tie line to be erected/installed shall utilize 1/0 AWG ACSR (Raven)
designed for 13.8 kV, 3-phase system. The line shall be designed to use
balanced twisted-pair cable for communication system which shall be
compatible with the PCU/String Inverter at the solar PV plant and the
communication interface with the diesel gensets at the DPP site. The
communication line shall extend from the Solar PV Plant to the existing Diesel
Power Plant through NPC tie line and Electric Cooperative’s existing
distribution system facility.

The Supplier shall conduct check survey of the proposed tie line route and shall
establish the required staking, line materials, and any other contingencies liable
to affect his tender price, as no claim for extra payment in this connection will
be entertained.

Any discrepancy between the biddingftentative plan and the actual survey
conducted by the Supplier shall be reported to NPC for evaluation and
appropriate action.

The work shall be performed and completed in accordance with generally
accepted modern practice in the erection and installation of steel poles (tie
fines).

All equipment and materials which the Supplier shall supply and install shall be
new and unused. They shall be suitable for their intended purpose complying
with all applicable regulations, quality and dimension standards.

Scope of Work

In accordance with the specifications contained in this section and as shown
on the bid drawings, the works and services to be performed by the Supplier
for the 13.8 kV tie line shall be essentially consist of, but are not limited to, the
following:

a) Clearing of right-of-way (6 meters wide) from the entire route;
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b) Final survey, assessment on the aerial route and staking of Steel Poles;
c) Supply and delivery of Steel Pole, line hardware, Insulators, primary

conductors, cross-arms, etc.; including dressing and accessories as
shown on the bid drawings

d) Dressing and erection of Steel Poles, guying and ground wires;

e) Supply and Installation of guying assemblies;

f) Supply and Installation/stringing of power conductors, communication
cables, and structure ground wires complete with appurtenances and
accessories;

g) Furnishing and installation of Pole numbering;

h) Conduct of continuity test on the entire line; and

)] All other works necessary although not specifically mentioned and
detailed but are required for the complete, safe and reliable operation
of the Tie Line.

Bidders are required to make an ocular survey of the route of the tie line to
enable them to see the actual field conditions in order to offer a realistic and
equitable bid. NPC will extend reasonable assistance and cooperation in
showing the route of the line.

The Supplier shall conduct check survey of the proposed line route and shall
establish the required staking for all sites. Any discrepancy between the Plan
and Profile and the actual survey conducted by the Supplier shall be reported
to NPC.

The Supplier will be required to perform the entire quantity of work necessary
to complete the erection of the line at the Contract Unit Price, be it more or less
than the quantity herein estimated.

It is not NPC’s intent to specify all technical requirements or to set forth those
requirements adequately covered by applicable codes and standards. The
Supplier shall furnish high quality steel pole(s), cables and its accessories
meeting the requirements of the specification and industry standards.

EW-7.3 Codes and Standards

All equipment covered by this specification shall be designed, manufactured,
assembled and tested in accordance with, but not limited to, the latest issues
of applicable ASTM, PEC, AWS, AZI, ASCE, ISO or equivalent standards,
including all addenda, in effect at time or purchase order unless otherwise
stated in this specification.

EW-7.4 Line Materials

NATIONAL POWER CORPORATION VI-EW-7.0-2




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIJPIPI ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI~ TECHNICAL SPECIFICATIONS VisP2221506Se
EW-7.4.1 Scope
This section covers the line material specification for 13.8kV tie line in
accordance with the requirements specified hereunder and as shown on the
drawings. The supplier shall meet the following minimum requirements:
ITEM DESCRIPTION REQUIREMENTS
1 | Type 1/0 AWG ACSR
2 | Code Name RAVEN
3 | Total Cross sectional area 62.44mm? (approx)
4 | Ampacity 230 A
5 | Outer Layers
a. Material Aluminum
b. Calculated2 Cross-sectional 53.52
Area, mm
c. Stranding No. / diameter, 6/3.37
mm
6 | Core
a. Material Aluminum Clad Steel
b. Calculated Cross-sectional
A 2 8.92
rea, mm
c. Stranding No. / diameter, 1/3.37
mm
- Conductor overall diameter, 9.35 (approx.)
mm
8 Ultimate Breaking Strength, kN 19.04
R 1 (o]
9 ated DC Resistance at 20°, 0.5343
Q/km
10 | Weight of Conductor, kg/m 0.216 (approx.)
11 | Test Requirements:
a. Stress - Strain Test and v
Report Required: es
b. Breaking Strength test and Yes
Report Required: e
c. Certified Stress-Strain Test
Reports on a Cable v
identical to be specified s
conductor are acceptable:
EW-7.4.2 Line Materials Specifications

Describe herein is the general specification of the line materials and equipment
to be supplied for this project;

a)

Cross Arms
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MW-1.0

MW-2.¢

PART | - TECHNICAL SPECIFICATION

MW — MECHANICAL WORKS

GENERAL

The Work to be done under this section shall include the fumishing of all
labor, materials, equipment, tools, and other incidentals for all mechanical
works enumerated hereunder or as shown on the accompanying drawings for
the Design, Supply, Delivery, Installation, Testing and Commissioning of
Maripipi Island Solar PV-Diesel Hybrid System (With Energy Storage
System).

The work shall be performed and completed with high quality workmanship in
accordance with generally accepted modern practice in the design, supply,
delivery, installation, test and commissioning of mechanical equipment and
associated works for the safe and reliable operation of project.

All equipment and materials including its associated structures and necessary
accessories 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 closely coordinate with olher disciplines to avoid
interference with other works specified in the relevant sections of this
specification.

SCOPE OF WORK

It is not the intent of this specification to specify al; technical requirements or
to set forth those requirements covered by applicable codes and standards.
Supplier shall furnish high quality work, materials and equipment meeting the
requirements of this specification and industry standards.

The Supplier shali conduct actual inspection ol the site and thoroughly
investigate and familiarize himself with all the conditions at site, determine the
required quantity of materials and equipment to be supplied/utilized during the
project execution, determine possible sources of materials and equipment to
be supplied, and verify the actual scope of works and relative costs. Any
and/or all expenses arising through the lack of knowledge or understanding
regarding the existing conditions of the site shall he the responsibility of the
Suppiier and no additional payment thereof shall be made by NPC.

The Supplier shall also be rasponsible to assess and determine all and every
work and service although not specifically detailed but are deemed required to
fully complete the work and smooth execution of the project. Relative costs of
any additional works or materials which the Supplier deemed required or
necessary to complete the works shall be included in the bid proposal.
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The work to be done under this section shall comprise the furnishing of all
fabor, tools, equipment, supply of appurtenant materials and other incidentals
including installation/erection and test of all mechanical works enumerated
hereunder in accordance with the specifications contained herein and as
shown in the drawings or otherwise directed by the NPC, which shall consist
of but not limited to the following:

a) One (1) lot of Domestic Water Supply system consisting of ane (1} unit
of 1,000-liter elevated water storage tank, five (8) units of hose bibb
20mm o, one (1) set of garden hose with female thread hose
connection and free standing hose reel, one (1) unit of Portable
Submersible Sump Pump and one (1) unit Jetmatic Hand Pump; and
associated steel supports, piping, valves, pipe fittings, gaskets,
flanges, bolts and nuts, pipe supports and other accessories including
excavation and backfilling of embedded pipes, disinfection and
hydrotesting of the system and other incidentals as required to
complete the piping system;

The Jetmatic Hand Pump shall be installed above the rainwater
cistern tank that is directly connected to the gutter of solar panels
arrays which collects rainwater;

The Portable Submersible Sump Pump shall be provided for the
cleaning/removal of accumulated dirt/mud inside the rainwater cistern
tank.

b) One (1) lot of Portable Type Fire Extinguisher, to be installed as
shown on the drawings and/or as specified in MW-5.2;

c) One (1) lot of painting materials to be appliad to all equipment, pipes,
steel structures, pipe's supports;

d) Provide labels or Standard Plant Identifica’ion Number (SPIN) for all
equipment, valves, piping, and instruments supplied; and

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

MW-3.0 MATERIALS AND EQUIPMENT
MW.3.1 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 equipmeni to be furnished shall be of the required quality
used in commercial products of reputable manufacturers. All equipment and
materials shall conform to the latest specifications and provisions of approved
standards of engineering societies or other equivalent standards approved by
NPC. The work shall be performed and comipleted in a 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.
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Defect and damages to the equipment resuiting from faulty installation works
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

Mw-3.2 Code and Standards

The supply, installation and test of equipment and materials shall conform to
the latest specifications and provisions of the following engineering societies
or other internationally accepted standards. Other standards which ensure
equal or higher quality than the standards mentioned below will be accepted
provided they meet the requirements of existing laws and regulations of the
Government of the Republic of the Philippines.

ANSI - American National Standard Institute
ASME - American Society of Mechanical Engineers
ASTM - American Society of Testing Materials
AWS - American Welding Society

FM - Factory Mutual Engineering

HIS - Hydraulic Institute Standards

NEC - National Electric Code

NEMA - National Electrical Manufacturer's Association
OSHA - Occupational Safety Health Act of 1970
PEC - Philippine Electric Code

UL - Underwriter Laboratories

NFPA - Nationail Fire Protection Association

In the event of any conflict among the above listed odes or this Specification,
Appendices and Attachmenis, Bidder shall refer the conflict to NPC for written
resolution. in addition to the above codes and stanclards, Bidder shall comply
with all applicable State and local laws and regulations.

MW-3.3 Equipment Foundation

All equipment shall be installed in accordance with the manufacturer's
recommendations and applicable codes and standards. Requirements for
concrete foundations where the equipment are to be mounted shall be
referred to the relevant Civil Works Specifications.

The Supplier shall be responsible for the correct positioning and leveling of
the equipment and auxiliariés, 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 striclly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the suriace area and blackouts of
concrete fcundation shall be cleaned of all dirt by any approved means.
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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 untit the NPC has veiified 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 o remove dust.

All materials, equipment, devices, and accessories to be supplied under this
contract shall be new and unused, free from all defects and imperfections,
and best suited for the purpose intended. Materials used in the manufacture
and installation of all equipment to be furnished shall be of the required
quality used in commercial products of reputable manufacturers. All
equipment or substitute materials and equipment to be used shall conform to
the latest specifications and provisions of approved! standards of engineering
societies or other equivatent standards approved by NPC.

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 tests or
trials shalt be made in the presence of NPC'’s duly authorized representative.

If the equipment fails to meet the guaranteed performance as determined by
the test, the Supplier shall promptly make the necessary modifications at no
cost to NPC.

Brochures, catalogs and other related technical data of materials and
equipment to be supplied by the Supplier under this contract shall be
submitted by the Supplier for NPC's review and approval prior to fabrication.
Equipment or articles installed or used without such approval shall be at the
Supplier’s risk of subsequent rejections.

MW-3.4 Piping System
MW.-3.4.1 Steel Pipe

Domestic water piping installed within the area of the elevated water tank and
pump shall be constructed from ASTM A53, Grade A, Schedule 40, seamless
and hot dip galvanized.

All steel piping 65mm @ and above shall be constriicted with flanged joints or
butt-welded joints and fittings. Pipes 50mm @ and below shail be connected
with threaded joints. Steel pipes installed aboveground shall be properly
supported to avoid pipe sagging.
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MW.3.4.2 PVC Pipe

Domestic water supply and distribution piping shall generally be constructed
from Unplasticized Polyvinyl Chloride (uPVC) pipe, Class 150, conforming to
ASTM D-1784 or approved equivalent, except otherwise specified.

MW-3.4.3 Pipe Installation

All Unplasticized Polyvinyl Chloride (uPVC) water piping shall generally be
embedded not less than 300mm from the ground surface to the bottom of

pipe.

The Supplier shall install the piping system in a thorough manner and with
good workmanship, in accordance with the drawings and specifications or as
directed by NPC. All pipes, fittings, valves, and appurtenances shall be free
from dirt or other foreign matters before laying. In the installation of the pipes,
care shall be taken to prevent the pipes from becoming clogged during the
progress of the work. Should any pipe become either partially or wholly
clogged before final acceptance of the work, it shall be cleaned out by the
Supplier in a manner satisfactory to NPC or shall be replaced by and at the
expense of the Supplier. Open end 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.

After installation, pipe insides shall be washed thoroughly using high pressure
cleaning pump. Water for washing must be clean 2nough not to damage the
equipment.

All existing facilities which are affected and damaged during the installation of
piping shall be replaced and/or restored to its criginal appearance by the
Supplier at his own expense.

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

Prior to the start of all piping works, the Supplier shall coordinate with NPC
personnel at site to avoid interference with the ex:sting installations or other
structures. In case interference occurs, NPC will decide which work is to be
relocated.

MW-3.5 Corrosion Protection and Painting
MW-3.5.1 Painting

The Supplier shall be responsible for the adoption of preparation procedures
and protective coating systems that are suitzble for the environment
experienced by the various equipment and piping systems and conforming
manufacturer's recommendation and applicable standards.

Painting shall generally be applied to metallic surfaces unless otherwise
specified.

Where a specific coating system is mentioned elsewhere in the specification,
the Supplier shall accept responsibility for the suitzbility for such system. The
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Supplier has the option to nominate an alternative coating system that is of
equal or better quality subject for the approval of NPC.

All other equipment and steel piping installed outdoors and indoors shall be
prime coated with 80 microns DFT zinc rich epoxy paint and 80 microns DFT
of chlorinated rubber for each intermediate and topcoat.

MW-3.5.2 Hot Dipped 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 550 gm/m?.

MW-3.6 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 shali be clearly inscribed in a stainiess 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, portable type fire extinguishers, vaives,
instruments, or devices are not designated with 1ag numbers or SPIN, the
Supplier shall assign a number subject to the approval of NPC.

MW-4.0 DOMESTIC WATER SUPPLY SYSTEM
MW.4.1 General

This section provides the essential information for the design, supply,
installation, construction, test, and commissioning of Domestic Water Supply
System to provide the water requirement of the plant including the required
excavation and backfilling of pipe trenches.

The work shall include, but not limited to the following:

a) Domestic Water Supply system consisting of one (1) unit of 1,000-liter
elevated water storage tank, five (5) unils of hose bibb 20mm @
bronze body screwed ends Class 150, one (1) set of garden hose with
female thread hose connection and free sianding hose reel, one (1)
unit Jetmatic Hand Pump; and associated steel supports, piping,
valves, pipe fittings, gaskets, flanges, bolts and nuts and other
accessories;

b) One (1) set of Portable Submersible Sump Pump, 3.6 m¥h (15.9gpm)
@ 6m head, 230 VAC, 60 Hz, 1-ph, complete with flexible hose,
controls and other accessories including spare parts for 1-year
operation as describad in technical specifications: and
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MW-4.2

MW-4.3

MW-4.3.1

MW-4.3.2

c) One (1) lot of piping works, valves, instrumentation, and necessary
accessories including the required excavation and backfilling works for
embedded pipes, hydrostatic testing of the system (under the
presence of NPC) and other incidentals as required to complete the
piping system.

Elevated Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage
tank. The water storage tanks shall have a minimum capacity of 1000 liters
and shall be of polyethylene type, vertical cylindrical, with ellipsoidal heads or
approved design, to be erected/installed with steel supports as shown on the
drawings.

The water storage tank shall be complete with manhole, inlet and outlet
nozzles with valves, overflow pipe, strainer, drain nozzle with valve, level
switch nozzle with valve, level switch nozzle with plug (for future use), pipe
supports, access ladder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with
requirements of relevant Civil Works specifications and drawings.

Pump
Jetmatic Hand Pump

The scope of work shall cover the supply, delivery, installation at the cistern
tank and test of One (1) unit of hand pump complete with brass foot valve,
stainless steel screen with 5mm @ slots, associated vaives, flanges, bolts,
nuts and other accessories necessary for the safe and reliable operation of
the domestic water supply system.

The hand pump shall have a minimum discharge capacity of 0.455 m%h
(2gpm) and capable of lifting water at a minimum depth of 7.6 m. The hand
pump shall be reciprocating type and made of cast iron. The pump shall be
installed above the rainwater cistern tank.

The pump shall be complete with necessary fittings and accessories o
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC’s review
and approval:
a) Technical data, specifications, and catalogues;

b) Outline/fassembly and installation drawings showing all the
dimensions; and '

c) Operation and maintenance manuals.
Portabie Submersible Sump Pump

The scope of work shall cover the supply, delivery, and test of One (1) unit of
portable submersible pump complete with associated valves, flanges, bolts,
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nuts, and other accessories necessary for the safe and reliable operation of
the domestic water supply system.

The pump shall be of motor-driven, submersible, single stage type and shall
be suitable for mounting outdoor without protection. The driving shaft shali be
directly coupled to the motor and the pump shall have the following

characteristics:
a. Quantity : One (1) unit complete with accessories
b. Capacity : 3.6 m¥h (min.)
¢. Head : 6 meters(min.)
d. Materials
Casing : Stainless steel
Impeller Stainless Steel
Shaft : Stainless Steel

The motor shall have an ingress protection of 68 and stainless-steel casing.
The impeller shall be non-clog open type. The motor and pump shall be
provided with lifting lugs, eyebolts, and pipe works.

The portable submersible sump pump shall be plug-in type, 230 V AC, smgle
phase, 60 Hz rating and equipped with automatic float switch.

The supplier shall include a flexible hose of the same size as the discharge
pipe with a length of at least 20 meters. The supplier shall also supply all
recommended spare parts of the manufacturer.

Flexible sump discharge hoses shall be of polyethylene drain tubing. A hose
clamp & universal male thread hose insert with barbed adapter for a tight seal
shall be supplied.

MW-4.4 Piping, Valves and Fittings

Domestic water supply and distribution piping «hall be constructed from
Unplasticized Polyvinyl Chloride (vPVC) pipe, Schedule 40 or Class 150,
conforming to ASTM D-1784 or approved equivalerit.

Gate valves, shall be made of bronze or stainless steel, rising stem, union
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged

ends. Check valves shall be of swing type, cast bronze and with screwed
ends.

Valves of all sizes shall have a rating of not less then Class 150.

The garden hose shall be 30m long outfitted with 20mm @& female thread
hose connection (for hose bibb) to be used for cle:aning of solar panels and
one (1) extendable/telescopic panel cleaning pole with squeegee and sponge
at least 121t (fully extended) with hose attachment (as specified on GW-8.0
“Tools for Solar PV System). Garden hose shall also be provided with
retractable free-standing hcse reel with heavy duty carrying frame and
revolving handle.
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MW-4.5

MW-4.5.1

MW-4.5.2

MW-5.0
MW.-5.1

Domestic water piping installed within the area of the elevated water tank
shall be constructed from ASTM A53, Grade A, Schedule 40, seamless and
hot dip galvanized.

Testing

After installation of the equipment, the Supplier shall perform necessary tests
at the site to determine its compliance with the requirements of the
specifications. All costs for testing shall be borne by the Supplier.

Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure
to fill the tank to the maximum water level. The water shall remain in the tank
for at least twenty-four (24) hours after which observations for leaks and other
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before
final acceptance of the work is made. Any leakage that is disclosed in the test
shall be repaired by the Supplier.

All equipment and appurtenances necessary to carry out the tests and any
repair, if required, shall be borne by the Supplier.

Domestic Water Supply Piping System

The piping system shall be hydrostaticaily tested at a pressure of 1.5 times
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be made
between valves and sections of not more than 305m (1000 ft) in accordance
with the American Water Works Association (AWWA). There shall be no
leakage whatsoever from the pipes, fittings and connections for each section
tested while the system is under the test pressure for the period of not less
than thirty (30) minutes of the total time to inspect all portions of the waterline
under test, whichever is longer. During the test, valves shall be opened and
closed. Any leakage or any defect disclosed by the tests prior to the
acceptance shall be corrected and repaired by the Supplier at his own
expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supplier.

FIRE FIGHTING SYSTEM
General

The Supplier shail supply the specified number of UL/FM approved Portable
Type Fire Extinguishers complete and ready for operation and shall be
installed at their corresponding place of use as specified below and shown on
the drawings.
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The Supplier shall place the fire extinguishers where they are readily
accessible and available in the event of a fire with reference to the layout of
the plant.

One fire extinguisher will be placed inside or near the ESS and the
guardhouse. Fire extinguishers shall be placed near inverters and junction
boxes. One fire extinguisher is required for every installed inverter of the solar
PV plant. However, if deemed necessary the number of fire extinguishers
shall vary depending on the approved layout of the whole solar plant.

Fire extinguishers installed outdoors shall be installed with an appropriate
cabinet with breakable glass complying with NFPA standards.

Final quantity may be adjusted per supplier's recommendation but in no case
be less than the specified minimum requirements. The location shall conform
with NFPA standards or any equivalent standard.

MW-5.2 Portable Type Fire extinguisher

The Supplier shall provide complete and ready for operation Portable Type
Fire Extinguisher, filled with Clean Agent (HCFC or Halotron | Type), 7.1 kg.
(15.5lbs), wall-hung type (for indoor installation) or provided with surface
mounted cabinet (for outdoor installation) equipped with release valve, dial
gauge indicator, appropriate length of hose with nozzle, locking pin, carrying
handle and wall-mounting bracket. The fire extinguishers shall be of the same
brand and model.

The fire extinguisher shall be Underwriter Laboratories/Factory Mutual
approved and of rechargeable cylinder with five (5) years guarantee against
leak.

The fire extinguisher shall be suitable for the protection against class ABC
fires using Clean Agent (Hydrochlorofluorocarbon or Halotron | Type) that is
environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months
from the date of delivery for a period of one (1) year and if found to be
undercharged (unless used by an NPC personnel) shall be filled and
recharged by the Supplier at no expense to NPC.

MW-5.3 Submittal

The Supplier shall submit the technical specifications/data and
brochures/catalogs of the fire extinguishers for the approval of NPC prior to
purchase.

MW-6.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own
expense, the equipment and machineries, against defect, in design,
workmanship and materials for a period of one (1) year after the Goods have
been installed and commissioned. The Supplier guarantees that when the
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equipment and/or material are placed in operation and/or use, it will perform
in the manner as set forth in the Contract.

MW-7.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid
price of each item in the Schedule of Requirements (Bid Price Schedule).
The cost shall cover all works required and described in the pertinent
provisions of the specifications. '
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PART Il - TECHNICAL DATA SHEETS
EW - ELECTRICAL WORKS
Documents to be Submitted during the Bid

TABLE OF CONTENTS
Annex A | Letter of Authorization and Guarantee Statement VI-TDS (EW)-Bid-1
B-1.0 Solar PV Plant VI-TDS (EW)-Bid-2
B-2.0 Solar PV Modules VI-TDS (EW)-Bid-2
B-3.0 String Inverter VI-TDS (EW)-Bid-2
B-4.0 Solar PV Plant (SPP) Transformer VI-TDS (EW)-Bid-3
B-5.0 Energy Storage System (ESS) Transformer VI-TDS (EW)-Bid-3
B-6.0 Energy Storage System VI-TDS (EW)-Bid-4
B-7.0 Battery Modules VI-TDS (EW)-Bid-4
B-8.0 Power and Energy Management System VI-TDS (EW)-Bid-5
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PART Il - TECHNICAL DATA SHEETS

EW — Electrical Works

Technical Requirements

1. The Bidder is required to provide all the information required under the column “Supplier’'s
Data”. Although not given by NPC, the Supplier's Data shall be based on the International
Standard.

2. NPC’s requirements are indicated below. The Supplier shall indicate their data
corresponding to the said NPC requirements to facilitate evaluation of Supplier's
compliance to the specifications.

3. Deviation from the requirements indicated in the technical data sheets and non-submission
of the required documents listed as Annexes A to B shall be ground for disqualification.

4. All data and information specified in the requirements shall be in English language.
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ANNEX A - LETTER OF AUTHORIZATION AND GUARANTEE
STATEMENT

The foliowing Documents shall be submitted by the Supplier in sequential order as listed
hereunder and shall be attached in the bid documents as Annexes. All data and information
shall be in English language.

Letter of Authorization and Guarantee Statement for the Following Equipment:

a. Solar PV (SPV) Module

b. String Inverter

c. Energy Storage System (ESS)

d. Power and Energy Management System (PEMS) or Hybr[d Controller

either from the foliowing:

Original Equipment Manufacturer (QEM); or
Licensee of the OEM accompanied by a Certification from OEM as a Licensee or the
Licensee Agreement; or

» Authorized Distributor (accompanied by a Certificate of Authorized Distributorship 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).

Note: Documents or brochures submitted must be in English fanguage as stated in Section
H-ITB Clause 11,0,
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B-1.0 SOLAR PV PLANT
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Total Capacity of Solar PV
B-1.1 Plant at AC Side At least 150 kW
Total Number of Inverters .
B-1.2 | connected in parallel By Supplier
B-2.0 SOLAR PV MODULES
TEM DESCRIETION. REQUIREMENTS | = pATA |
B-2.1 Manufacturer By Supplier
B-2.2 Model By Supplier
B-2.3 Place of Manufacture By Supplier
B-2.4 Cell Type Crystalline Silicon
B-2.5 | Rated Power (Wp) at STC? At least 600Wp
B-2.6 Efficiency At least 20%
B-3.0 STRING INVERTER
' o _ NPC SUPPLIER’S
_ITEM DESCRIPTION REQUIREMENTS DATA
B-3.1 Manufacturer By Supplier
B-3.2 Model By Supplier
B-3.3 Place of Manufacture By Supplier
B-3.4 Rating By Supplier
B-3.5 Efficiency >85%

! Solar PV module manufacturer shall be included in the latest Tier 1 category list by Bloomberg New
Energy Finance in accordance to EW-1.2 Solar PV Modules(e).

2 For bifacial type PV module, listed maximum power output at 0% bifacia!l gain on the nameplate shall
be considered as the rated capacity of the module.

Name of Firm Name & Signature of Representative Designation
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- _ "NPC - - SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA .
480 V (nominal voltage
B-3.6 | Output Voltage (Vac) adjustable by 5% via
system set points)
B-3.7 | Output Frequency (Hz) 60 Hz, +0.5%
B-3.8 Data Interface Modbus
B-3.8 | Topology Transformerless
B-4.0 SOLAR PV PLANT (SPP) TRANSFORMER
g o - : a NPC - SUPPLIER'S
MEM. |~ "DESCRIPTION. - REQUIREMENTS DATA
B-4.1 Manufacturer / Brand By Supplier
B4.2 | Place of Manufacture By Supplier
B4.3 Rated Capacity At least 225 kVA
B8-4.4 No. of unit/s 1 set
B-4.5 Number of phase Three (3)
B-4.6 Frequency, Hz 60
B-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER
NPC SUPPLIER'S
fTEm 'DESCRIPTION - REQUIREMENTS DATA _
B-5.1 Manufacturer / Brand By Supplier
B-5.2 Place of Manufacture By Supplier
B-5.3 Rated Capacity At least 225 kVA
B-5.4 No. of unit/s 1 set
B-5.5 Number of phase Three (3)
B-5.6 Egted operating frequency, 60
Name of Firm Name & Signature of Representative Designation
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B-6.0 ENERGY STORAGE SYSTEM
: NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
B-6.1 Manufacturer By Supplier
B-6.2 | Model By Supplier
B-6.3 | Place of Manufacture By Supplier
B-6.4 Nominal Rating (kW) 150+10% overload
B-6.5 | Usable Energy 2z 150 kWh
B-6.6 | Power Swing (kW) 150
B-6.7 | Reverse Power Swing (kW) 150
Power Swing and Reverse
B-6.8 Power Swing Response time <200
(milliseconds)
B-6.9 Power Factor -1 to +1
B-6.10 | Operating Frequency (Hz) 80 Hz
Technical and Functional
Requirements for the Battery
Management System, Power
B-6.11 | Conversion System, ESS Required
Control System and ESS
Enclosure/Cabinet as stated
in EW-2.4 ESS
B-7.0 BATTERY MODULES
- ; NPC SUPPLIER’S
ITEM. DESCRIPTION REQUIREMENTS DATA
B-7.1 Model By Supplier
B-7.2 Manufacturer By Supplier
. NMC, LMO, Blended LMO
B-7.3 | Chemistry / NMC. LFP
Name of Firm Name & Signature of Representative Designation
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T T NPC SUPPLIER'S |
' ITEM - PESCRIPTION REQUIREMENTS DATA

Gross weight of one Battery -
B-7.4 Module? By Suppilier
B-7.5 Nominal Capacity (Ah) By Supplier
Manufacturer's Track
B-7.6 Record > 5 years
B.7.7 Current Operational Install At least 1MWh
Base
B-8.0 POWER AND ENERGY MANAGEMENT SYSTEM
' ' : NPC SUPPLIER’S
- WEM | . DESCRIPTION 'REQUIREMENTS  DATA
Technical and Functional
B-8.1 Requirements as stated in Required
EW-3.0 PEMS
Hybrid Controller?
B-8.2 Manufacturer By Supplier
B-8.3 Model By Supplier
B-8.4 Place of Manufacture By Supplier
Genset Controller
B-8.5 Manufacturer By Supplier
B-8.6 Model By Supplier
B-8.7 Place of Manufacture By Supplier
Solar/PV Controller®
B-8.8 Manufacturer By Supplier |

* Refer to EW-2.4.2 Battery Modules/Batteries (d).

* If the Supplier opt to use CAN communication protocol between PEMS controllers (multi-master
structure), the Supplier shall indicate ‘Not Applicable’ under Hybrig Controller.

5 If the Solar/PV controller and the ESS Contro! System/ESS controller is built-in the String Inverter(s)
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation
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Tren | oescRrion | eaumens | e
B-8.9 Model By Supplier
B-8.10 Place of Manufacture By Supplier
ESS Controller/ESS Control System®
B-8.11 Manufacturer By Supplier
B-8.12 | Model By Supplier
B-8.13 | Place of Manufacture By Supplier

¢ If the Solar/PV controller and the ESS Control System/ESS controller is built-in the String Inverter(s)
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm

Name & Signature of Representative

Designation
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PART Il - TECHNICAL DATA SHEETS

EW - ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification

TABLE OF CONTENTS
Annex C | Schematic Diagram VI-TDS (EW)-PQ-1
Annex D | ESS Manufacturer's Track Record Data Sheet VI-TDS (EW)-PQ-2
Annex E gg:taesrﬁeru;?dule Manufacturer's Track Record VI-TDS (EW)-PQ-3
Annex F | PEMS Manufacturer's Track Record Data Sheet ViI-TDS (EW)-PQ-4
G-1.0 Solar PV Plant VI-TDS (EW)-PQ-5
G-2.0 Solar PV Modules VI-TDS (EW)-PQ-5
G-3.0 String Inverter VI-TDS (EW)-PQ-6
G-4.0 Solar PV Piant (SPP) Transformer VI-TDS (EW)-PQ-7
IG-5.0 DC Box VI-TDS (EW)-PQ-9
G-6.0 AC Combiner Box VI-TDS (EW)-PQ-9
G-7.0 Energy Storage System VI-TDS (EW)-PQ-9
G-8.0 Battery Modules VI-TDS (EW)-PQ-10
G-9.0 Energy Storage System (ESS) Transformer VI-TDS (EW)-PQ-11
G-10.0 | Power and Energy Management System VI-TDS (EW)-PQ-13
G-11.0 | Power Cables VI-TDS (EW)-PQ-14
G-12.0 El;slsbinDait?ggnnect Switch with Lightning Arrester VI-TDS (EW)-PQ-14
G-13.0 | 13.8kV Three-Phase Kilowatt-Hour Meter VI-TDS (EW)-PQ-15
G-14.0 | 13.8kV Tie Line Primary Conductor VI-TDS (EW)-PQ-15
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G-15.0 | 13.8kV Tie Line Steel Pole VI-TDS (EW)-PQ-15
a G-16.0 | Bus Conductor and Hardware VI-TDS (EW)-PQ-16
G-17.0 | Job Site Cameras VI-TDS (EW)-PQ-16

Spare Parts for Solar PV System, Energy Storage

G-18.0 System (ESS), Power and Energy Management VI-TDS (EW)-PQ-17

G-19.0 | Standard/Special Tools for Solar PV System VI-TDS (EW)-PQ-18
' List of Other Documents To Be Submitted in Addition

G-20.0 | 15 The Technical Data Sheets VI-TDS (EW)-PQ-18
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PART Il - TECHNICAL DATA SHEETS
EW — Electrical Works

Technical Requirements

1. The Bidder shall complete and submit this document together with the equipment
brochure/technical datasheets of major equipment (i.e. Solar PV Modules, String inverters,
ESS, Battery Modules, PEMS and Transformers) during the post-qualification. 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 Bidder is required to provide all the information required under the Column “Supplier’s
Data’. Although not given by NPC, the Supplier's Data shall be based on the International
Standard.

3. NPC’s requirements are indicated below. The Supplier shall indicate their data
corresponding to the said NPC requirements to facilitate evaluation of Supplier's
compliance to the specifications. The data required are technical features and
characteristics of the Equipment to be provided by the bidder which shall at ieast be equal
or superior to NPC'’s requirements.

4. The bidder shall provide copies of the manufacturer and equipment certifications as listed
in this document.

3. Non submission of the required documents shall be a ground for disqualification.

NATIONAL POWER CORPORATION - VI-TDS (EW)-PQ-iii




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)
SECTION VI — TECHNICAL SPECIFICATION VisP22Z71506Se

ANNEX C - SCHEMATIC DIAGRAM

The following Documents shall be submitted by the Supplier in sequential order as listed
hereunder as Annexes during the post-qualification process. All data and information shalt be
in English fanguage and shall be drawn using the metric system as unit of measurement.

Annex C Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant
(with ESS) showing all equipment/components to be furnished including

interfacing and communication system of the Solar PV with the Existing
Power Plant

Note: Failure to submit drawings and documents listed hereunder Annex C shall be ground
for disqualification.

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATICN

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {(WITH ESS)

VisP2271506Se

ANNEX D - ESS Manufacturer's Track Record Data Sheet

Capacity . .
Brand and N . Client’s Contact Details
Model In(sn:lalled Date Installed | Client’s Name Location (including email address)
Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION ..

ny

VI-TDS (EW)-PQ-2




BID DOCUMENTS

SECTION VI~ TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP2221506Se

ANNEX E - Battery Module Manufacturer's Track Record Data Sheet

Capacity . .
Brand and — . Client’'s Contact Details
Model Installed Date Installed Client’s Name l.ocation (including email address)
(MWh)
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

ADY)

T VI-TODS (EW)-PQ=3-




8ID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SQLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22715065e

ANNEX F - PEMS Manufacturer’s Track Record Data Sheet

Brand and No. of Units e . Client’s Contact Details
Model Installed Date Installed | Client's Name Location {including email address)
Name of Firm Name & Signature of Representative

Designation

NATIONAL POWEF. CORPORATION

m3Y

VI-TDSHEW)-PQ-4




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-

BIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION VisP2221506Se
G-1.0 SOLAR PV PLANT
- “'E'“‘ . DESCRIPTION REQ’U’%%?JEWS['; | SUPPLIER'S DATA
G-1.1 Total Number of Modules By Supplier
G-1.2 No. of Modules in Series (String) By Supplier
G-1.3 Number of Paraliel Combination By Supplier
G-1.4 Number of Inverters By Supplier
G-2.0 SOLAR PV MODULES
mEm ‘DESCRIPTION REQUIREVIENTS SUPPLIER'S DATA'i
G-2.1 Manufacturer By Supplier
G-2.2 Model By Supplier
G-2.3 Cell Type Crystaliine Silicon
G-24 Rated Power (Wp) at STC! At least 600Wp
G-2.5 Module Efficiency At least 20%
G-2.6 Solar PV Module Service Life By Supplier
G-2.7 Rated Voltage (V) at STC By Supplier
G-2.8 Rated Current (A} at STC By Supplier
G-2.9 g_lggn Circuit Voltage (Voc) at By Supplier
G-2.10 Short Circuit Current (lsc) at STC By Supplier
G-2.11 Power Tolerance + 3%
G-2.12 Dimension (L x W) By Supplier
G-2.13 | Weight (kg) By Supplier

! For bifacial type PV module, listed maximum power output at 0% bifacial gain on the nameplate shall
be considered as the rated capacity of the module.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-PQ-5




8ID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION VisP22Z1506Se
T B P NPC ' _
: }T_Eﬂ-: b DESCRIPTION_ REQUIREMENTS SUPPLIER’_S-DATA'i
G-2.14 | Junction Box IP Rating IP65 ‘
G-3.0 STRING INVERTER
TEM | DESCRIPTION ey NG SUPPLIER'S DATA
R B AR REQUIREMENTS Sote il
G-3.1 Manufacturer By Supplier
G-3.2 Model By Supplier
G-3.3 Inverter Power Rating (kW) <80
G-3.4 Efficiency at Rated Power >95%
G-3.5 Input DC Power (kWp) By Supplier
G-3.6 No. of MPPT At least One (1)
G-3.7 K\/;):ut Voltage Range per MPPT By Supplier
Maximum Open Circuit Voltage .
G-3.8 per MPPT (V) By Supplier
: Maximum Input Current per .
G-3.9 MPPT (A) By Supplier
Maximum Short Circuit Current .
G-3.10 per MPPT (A) By Supplier
480 V (adjustable by
G-3.11 | Nominal Output Voltage (V) 5% via system set
points)
G-3.12 | Maximum Output Current (A) By Supplier
G-3.13 | Number of Phase Three (3)
G-3.14 | Nominal Output Frequency (Hz) 60 Hz, £0.5%
Power Factor at Rated Power .
G-3.15 Rating By Supplier
G-3.16 | Total Harmonic Distortion 5%
G-3.17 ?%e;ratlng Temperature Range By Supplier
G-3.18 | Data Interface Modbus
G-3.19 | Topology Transformerless
G-3.20 | Ingress Protection Rating IP65
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

Mil

VI-TODS (EW})-PQ-6




BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING ‘
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22Z71506Se
|
TEM DESCRIPTION NPC. SUPPLIER’S DATA .
T REQUIREMENTS ' :
G-3.21 | Over current Protection Required
G-3.22 | Overvoltage Protection Required
G-3.23 | Anti-Islanding Protection Required
G-3.24 | DC Reverse Polarity Protection Required
G-3.25 | Ground Fault Monitoring Required
G-3.26 | Grid Monitoring Required
G-3.27 | PV Array Fault Monitoring Required
G-3.28 | Residual Current Monitoring Required
G-4.0 SOLAR PV PLANT (SPP) TRANSFORMER
FFEM DESCRIPTION NPG - SUPPLIER'S DATA |
e - - REQUIREMENTS : : '
G-4.1 Manufacturer/Brand By Supplier
G4.2 Model By Supplier
G-4.3 Rated Capacity (kVA) At least 225
G-4.4 Number of Phase Three (3)
G4.5 Type of Cooling ONAN
Mineral Qil with its
electrical and chemical
. characteristics is
G-4.6 | Insulation compliant with IEC and
is Polychlorinated
Biphenyls (PCB) free
Two-winding
G4.7 Type Transformer
. Refer to Table specified
G-4.8 Audible Sound Level! under EW-1.10.3.8
G-4.9 Vector Group YNd11
G-4.10 | Temperature
* Ambient Temperature
o 40
CC)
¢ Temperature Rise (C°) 65
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

A}
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BID DOCUMENTS

SECTION Vi — TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP2221506Se
. ITEM  DESCRIPTION NP re | SUPPLIER'S DATA |
U _ Sttt REQUIREMENTS .
G-4.11 | Winding Connection
- Htindng ™
¢ X-Winding Delta
G-4.12 | insulation Level
a. Nominal Voltage Level (kV)
s H-Winding 13.8
¢ X-Winding 0.48
b. Highest Voltage Level (kV)
» H-Winding 16
e X-Winding 1.2
¢. Basic insulation Level (kV)
¢ H-Winding 85
¢ X-Winding 30
G-4.13 | Winding Material 100% Copper
G-4.14 | Bushing Material Porcelain
G-4.15 | No. of Bushing Three (3)
G-4.16 l(r‘%.:edance at Rated Capacity Manufacturer's Data
G-4.17 | Efficiency By Supplier
G-4.18 | Tap Changer No-Load
G-4.19 | Taps
e H-Winding 13.8kV+2x25%
e X-Winding N/A
G-4.20 | Transformer Losses By Supplier
G-4.21 | Tolerances
Not more than 10% of
* No-Load & Load Loss the manufacturer’s
_ specified value
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

nid
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING i
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV- .
DIESEL HYBRID SYSTEM (WiTH ESS)

SECTION VI ~ TECHNICAL SPECIFICATION VisP22Z1506Se
' MEM | . DESCRIPTION NPC | SUPPLIER'S DATA
' " REQUIREMENTS - ' :
Not more than 6% of
e Total Loss the manufacturer’s
specified value
+ 10% of the
+ |mpedance manufacturer's
specified value
) X Suitable for 100 mm?
G-4.22 | Ground Terminal Connection copper conductor
G-4.23 | Weight of Oil (kg) By Supplier
Total Weight (kg) .
G-4.24 (with transformer oil) By Supplier
G-5.0 DC BOX
TEM - DESCRIPTION NPC SUPPLIER'S DATA |
o REQUIREMENTS ) s
G-5.1 DC Circuit Breakers
Continuous Current Rating (A) By Supplier
G-6.0 AC COMBINER BOX
HEM | ' DESCRIPTION | _ NPG_ SUPPLIER’S DATA |
G-6.1 Circuit Breakers
Continuous Current Rating (A) By Supplier
G-7.0 ENERGY STORAGE SYSTEM
ITEM . DESCRIPTION NPC SUPPLIER'S DATA
' o _ REQUIREMENTS
G-6.1 Manufacturer By Supplier
G-6.2 Model By Supplier
G-6.3 Nominal Power Rating (kW) At least 150
G-6.4 Usable Energy (kWh) At least 150
Name of Firm Name & Signature of Representative Besignation

NATIONAL POWER CORPORATION
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8ID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {(WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION VisP22Z1506Se
ITEM | DESCRIPTION UG e | SUPPLIER'S DATA
(e R : REQUIREMENTS 3 o
G-6.5 Frequency (Hz) 60
G-6.6 Battery Management System By Supplier
Charge / Discharge
t. Nominal Charge / ,
Discharge Current (A) By Supplier
2. Maximum Charging .
Current (A) By Supplier
3. Maximum Discharge .
Current (A) By Supplier
G-6.7 Number of Battery Modules By Supplier
G-6.8 ESS Enclosure/Cabinet
Gross Weight, Installed with .
batteries (kg) By Supplier
Dimension, Length x Width x .
Height (m) By Supplier
G-8.0 BATTERY MODULES
 DESCRIPTION NPC | SUPPLIER'S DATA
RS ol REQUIREMENTS - | ™" "™
G-8.1 Manufacturer By Supplier
G-8.2 Modei By Supplier
, NMC, L.LMO, Blended
G-8.3 Chemistry LMO / NMC, LFP
G-8.4 Nominal Capacity By Supplier
G-8.5 No. of Cells per Module By Supplier
G-8.6 Electrical Characteristics
e Nominal Terminal :
Voltage (Vo) By Supplier
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING ‘
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION VisP2271506Se
|
WEM | DESCRIPTION . .NPC SUPPLIER'S DATA |
R T o REQUIREMENTS T T
e«  Minimum Operating .
Voltage (Voc) By Supplier
¢ Maximum, Operating . ‘
Voltage (Voc) By Supplier -
e Maximum Normal State
of Charge (MaxNSoC)? By Supplier
(%}
* Minimum Normal State of ; =
Charge (MinNSoC) (%) By Supplier
e Nominal C-rate @ 25°C* 1 or higher
. Se[f—discharge Rate per < 10%
Month (% of its capacity)
e Cycle Lifetime At least 5000
G-8.7 Physical Characteristics
¢ Dimension, Length x .
Width x Height (m) By Supplier
. Mameum Gross Weight By Supplier
(Kg)
G-8.8 Overcharge Protection Required
G-8.9 Short Circuit Protection Required ‘
G-8.10 | Thermal Runaway Protection Required

G-9.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

TEM | DESCRIPTION REQUI’;PE% Ents | SUPPLIER'S DATA ‘
G-9.1 Manufacturer/Brand By Supplier
G-9.2 Model By Supplier
G-9.3 Rated Capacity (kVA) At least 225 ‘
G-94 Number of Phase Three (3)

2 As defined under Section VI - Technical Specifications Clause EW-2. 1

3 Refer to E'W-2.4.2 Battery Modules/Batteries (b) whenever the Supplier opt to furnish battery modules
with less than 1 C-rate.

* Refer to EW-2.4.2 Battery Modules/Batteries (d).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-11
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION VisP22Z1506Se
- —— _ NPGC _ ) :
EM .DESCRIPTION REQUIREMENTS SUPPLIER’S QA"_I'A ;
G-9.5 Type of Cooling ONAN
Mineral Oil with its
electrical and chemical
i characteristics is
G-96 Insulation compliant with IEC and
is Polychlorinated
Biphenyls (PCB) free
Two-winding
G-9.7 Type Transformer
. Refer to Table specified
G-8.8 Audible Sound Level under EW-2.4.7 3.8
G-9.9 Vector Group YNd11
G-9.10 | Temperature
s Ambient Temperature 40
(C)
¢ Temperature Rise (C°) 65
G-8.11 | Winding Connection
. Wye with Neutral
* H-Winding Grounded
e X-Winding Delta
G-8.12 | Insulation Level
d. Nominal Voltage Leve! (kV)
e H-Winding 13.8
» X-Winding By Supplier
e. Highest Voltage Level (kV)
¢ H-Winding 16
e X-Winding . By Supplier
f.  Basic Insulation Level (kV)
+ H-Winding 95
e X-Winding By Supplier
G-8.13 | Winding Material 100% Copper
G-9.14 | Bushing Material Porcelain
G-9.15 | No. of Bushing Three (3)
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

D
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR Pv.
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION VisP22Z15065e
ITEM DESCRIPTION NPC SUPPLIER'S DATA
b REQUIREMENTS '
G-9.16 I(r:/’:)[;edance at Rated Capacity Manufacturer's Data
G-9.17 | Efficiency By Supplier
G-9.18 | Tap Changer No-Load
G-9.19 | Taps
e H-Winding 13.8kVt2x25%
e X-Winding N/A
G-9.20 | Transformer Losses By Supplier
G-9.21 | Tolerances
Not more than 10% of
¢ No-Load & Load Loss the manufacturer's
specified value
Not more than 6% of
+ Total Loss the manufacturer's
specified value
+ 10% of the
* |mpedance manufacturer’s
specified value
. . Suitable for 100 mm?2
G-9.22 | Ground Terminal Connection copper conductor
G-9.23 | Weight of Oit (kg) By Supplier
} Total Weight (kg) .
G-0.24 (with transformer oil) By Supplier
G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM
ITEM DESCRIPTION NPC SUPPLIER'S DATA
ST wo REQUIREMENTS - :
G-10.1 Manufacturer By Supplier
G-10.2 Model By Suppilier
G-10.3 Communication Protocol Modbus or CAN
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-PQ-13
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22Z1506Se

G-11.0 POWER CABLES®

mEm | pEscreTon REGUN orenrs | SUPPLIER'S DATA.
15 kV Power Cable

G-11.1 Manufacturer By Supplier

G-11.2 Brand By Supplier

G-11.3 | Max. continuous current carrying
' capacity of conductor at 90°C

Manufacturer’s Data

G-11.4 Conductor Cross-Section, mm?

Refer to Single Line
Diagram

G-11.5 Conductor Material

Annealed Copper

G-11.6 Insulation Material

Cross-linked
polyethylene (XLPE)

1.5kV DC Power Cable

G-11.7 | Manufacturer By Supplier
G-11.8 Brand By Supplier
G-11.9 | Conductor Size By Supplier

i Tin Annealed Copper
G-11.10 | Conductor Metal Stranded Wire
G-11.11 | Type of Insulation Refer to EW-1.8(b)

G-12.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER

COMBINATIONS®

ITEM DESCRIPTION

NPC ——
REQUIREMENTS | SUPPLIER'S DATA

G-12.1 Manufacturer By Supplier
5 Refer to EW-1.8 and EW-6.4 specifications
® Refer to EW-6.0 specifications
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS {(EW)-PQ-14
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELWERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22715068e ‘

G-13.0 13.8KV THREE-PHASE KILOWATT-HOUR METER?

ITEM- DESCRIPTION . REQUIREMENTS SUPPLIER’S DATA
G-13.1 | Manufacturer By Supplier
G-13.2 | Brand and Model By Supplier
G-14.0 13.8KV TIE LINE PRIMARY CONDUCTOR® \
ITEM DESCRIPTION NPC SUPPLIER'S DATA. _
o o o REQUIREMENTS s ST
G-14.1 | Manufacturer By Supplier |
G-14.2 | Type 1/0 AWG ACSR
G-14.3 | Ampacity 230 A
G-15.0 13.8KV TIE LINE STEEL POLE?®
ITEM DESCRIPTION anPS -« | SUPPLIER’S DATA
S o 'REQUIREMENTS | R
G-15.1 | Manufacturer By Supplier
G-158.2 | Place of Manufacture By Supplier
ASTM A572 grade
G-156.3 | Structural grade of steel used 345MPa (50ksi)
(minimum)
G-15.4 | Pole Shape Octagonal

? Refer to EW-6.0 specifications
8 Refer to EW-6.0 and EW-7.0 specifications
® Refer to EW-7.0 specifications

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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B8ID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIJPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi - TECHNICAL SPECIFICATION VisP22Z1506Se
G-16.0 BUS CONDUCTOR AND HARDWARES"?
 ITEM DESCRIPTION | NPC SUPPLIER'S DATA
o . T " REQUIREMENTS s '
Stranded Conductor Requirements
G-16.1 | Manufacturer By Supplier
Aluminum Conductor
G-16.2 | Type designation Steel Reinforced
(ACSR)
G-16.3 | Conductor size 1/0
G-16.4 | Ampacity, A 230
Conductor Hardware
|
G-16.5 | Tension Clamp |
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy :
G-16.6 | Connectors ,
wedge pressure clamp ‘
a. Type for stranded conductor '
connection
wedge pressure clamp 5
b. Angle and T-connectors type | for stranded conductor ‘
connection
G-17.0 JOB SITE CAMERAS" ‘
- ITEM DESCRIPTION NPC SUPPLIER’S DATA
' REQUIREMENTS
G-17.1 Manufacturer By Supplier
G-17.2 | Type Time-Lapse Camera
G-17.3 | Quantity At least 2 sets
. Thin-Film-Transistor
G-17.4 | Control Display (TET)
10 Refer to EW-6.0 specifications
L Refer to EW-1,11
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION VisP22Z1506Se
WEM. |  DESCRIPTION . NFG 'SUPPLIER'S DATA |
' ' REQUIREMENTS '
Liquid Crystal Display |
(LCD) |
) Atleast 1.3
G-17.5 | Image Sensor Resolution Megapixel CMOS
At least 110 degrees
G-17.6 | View Angle viewing angle
G-17.7 | Still Image Resolution 1280 x 720
15 minutes/
G-17.8 | Time Lapse Interval User-programmable
Standard AA or AAA
G-17.9 | Battery Type Size
Alkaline Batteries
. At least 120 days of
G-17.10 | Battery Life image recording _
G-17.11 Additional Battery (Spare) To Be Provided
G-17.12 Enclosure IPX4 compliant
G-17.13 | Storage Memory SDHC
G-17.14 | Storage Capacity 32GB
Additional Storage per camera
G-17.15 (Spare) At least One (1)

G-18.0 SPARE PARTS FOR SOLAR PV SYSTEM, ENERGY

STORAGE

SYSTEM(ESS),

POWER

AND ENERGY

MANAGEMENT SYSTEM(PEMS) AUXILIARIES!2 (Minimum
Requirements as Specified in the Technical Specifications and
Manufacturer’s Standard and Recommended Spare Parts)

SRR L ke RS | SHELF *{ INTERVAL OF
FTEM . DESCRIPTION QY. | "LFE | REPLACEMENT
G-18.1 | Memory Cards/ Data Storage 2 units
G-18.2 | Spare Wind Anemometers 3 pcs
G-18.3 | Spare Solar Pyranometer 1pc
) Spare Thermocouple for solar module
G-164 temperature 1set
12 Refer to GW-7.0
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATION VisP2221506Se
(G-18.5 | Spare Thermocouple for ambient air 1pc
G-186 |Battery Modules®™ 1 pc
Other spare parts recommended by the
G-18.7 | Equipment (SPP, ESS and PEMS) 1 lot
Manufacturer (Specify)
1.
2.

G-19.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM'

ITEM DESCRIPTION o | ary.
G-19.1 [ Tool Box 1 unit
Insulation Resistance Tester (with rated voltage at 250V
G192 1 500v/ 1000V 1 set
G-19.3 | Load Resistor (0-1000 ohms) 1 set
G-10.4 Voltmeter (with a minimum rated voltage of 600VAC and 1 set
1kVDC)
G-19.5 | Clamp Meter (with minimum rated current of 500A) 1 set

G-19.6 PVC hose, flexible and robust, 20mm diameter, at least

30m length with drum and reel assembly 1 unit

Extendable/telescopic panel cleaning pole with squeegee
G-19.7 | and sponge, at least 12ft length with hose attachment 1 unit
{20mm diameter hose)

Hot stick, 20kV, telescopic, heavy duty, 30ft. extended

G-19.8 length

1 unit

G-20.0 LIST OF OTHER DOCUMENTS TO BE SUBMITTED IN
ADDITION TO THE TECHNICAL DATA SHEETS

Manufacturer’s Certification Requirements

1. 1S0 8001 Certificate of the Manufacturer for the following equipment:
a. Solar PV (SPV) Modules

2 Noat to be supplied

Notes: Minimum requirements but the Supplier may increase the specified quantity if found not sufficient during
Warranty Period.

4 Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TOS (EW)-PQ-18




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI [SLAND SOLAR PV-
DIESEL HYBRID SYSTEM {WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION VisP22Z1506Se

b. String Inverters

c. Energy Storage System

d. Battery Modules/Batteries

e. Power and Energy Management System (PEMS)

2. ISO 14001 Certificate of the Manufacturer or equivalent for the following
© equipment:

a. Solar PV (SPV) Modules

b. Battery Modules/ Batteries

Equipment Certification Requirements

1. Test Certificates/Certificates of Conformance of the SPV modules to be supplied that
comply with the following standards:

a. IEC 61215 — Crystalline Silicon Terrestrial Photovaitaic (PV)
Modules- Design Qualification and Type Approval

b. IEC61730-1 — Photovoltaic (PV) module safety qualification — Part 1:
Requirements for construction

¢. IECB1730-2 - Photovoltaic (PV) module safety qualification- Part 2:
Requirements for testing

d. [EC 61701 — Salt mist corrosion testing of photovoltaic (PV) modules

2. Test Certificates/ Certificates of Conformance of the String Inverters to be supplied
that comply with the following standards:

a. IEC 62109-1 - Safety of power converters for use in photovoltaic power
systems- Part 1. General requirements

b. IEC 62109-2 - Safety of power converters for use in photovoltaic power
systems- Part 2: Particular requirements for inverters

c. IEC 62116 - Utility-interconnected photovoltaic inverters — Test

procedure of islanding prevention measures

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be supplied
that comply with any of the following standards:

a. |IEC 62619 — Secondary cells and batteries containing alkaline or
other non-acid electrolytes - Safety requirements for
secondary lithium cells and batterigs, for use in industrial
applications; or

b. UL 1642 —~ UL Standard for Safety of Lithium Batteries

Other Requirement

1. Latest Copy of Bloomberg New Energy Finance List of Tier 1 Manufactures as of
bidding date.

2. Certificate of Site Inspection duly signed by the Maripipi DPP Plant-in-Charge and/or
its duly authorized NPC personnel.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z21506Se

SECTION VI

PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

NATIONAL POWER CORPORATION



B!D DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

° AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z1506S¢

PART Il - TECHNICAL DATA SHEETS

ANNEX H — ADDITIONAL DRAWINGS AND D DOCUMENTS TO BE

SUBMITTED DURING IM PLEMENTATION

ANNEX

DESCRIPTION

Annex H.1

Prior to the purchase of materials, equipment and implementation of works,
the supplier shall prepare and submit five (5) copies of, but not limited to, the
following drawings/documents for review/approval of NPC:

a) Civil Drawings:
Site Development plan;
Topographic survey/layout;
Lot or Parcellary survey;
Longitudinal and Transverse Section drawings and details;
Perimeter lighting and Fence layout;
SPP support/structure design and details;
Foundation plans and details;

i. Energy Storage System Housing;

ii. SPP array;

iii. ESS transformer;

iv. SPP transformer;

v. Perimeter lighting;
b} Electrical Drawings:
System architecture;
Overall single line diagram;
SPP single line diagram;
ESS single diagram;
SPP Load schedule;
ESS Load schedule;
SPP cable layout;
ESS electrical layout and details (e.g. Lightning and Power
Layout, Wiring and Cable Tray Details)
9. SPP and ESS Lightning Protection layout and details;
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details;

NogkLbO A

GNOOAWN =

c) List of recommended Spare Parts and Special Tools; and

d) Operation and Maintenance Manuals.

Other drawings that are not listed herewith but are deemed necessary for
construction of the project shall be submitted to NPC for approval. Plans,
schematics, equipment or items supplied or used without such approval shall
be at the Supplier's risk of subsequent rejections.

Name of Firm Name & Signature of Representative Designation
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BID DOCUIMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI 1SLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATIONS VisP2221506Se

Annex H.2

Manufacturer's General Data and lllustrated Catalogues and Brochures
stating the following minimum requirements for the equipment offered:

1. Solar PV Modules

SgTATTS@omoA oD

Manufacturer

Model

Cell Type

Rated Power (Wp) at STC
Efficiency

Solar PV Module Service Life
Rated Voltage (V) at STC

Rated Current (A) at STC

Open Circuit Voltage (Voc) at STC
Open Circuit Current (isc} at STC
Power Tolerance

Dimension (L. X W)

. Weight (Kg)

Junction Box |P Rating

2. String Inverter

CrP aDOI3 AT TTQ@NOAONTD

Manufacturer

Model

Rating

Efficiency

Input DC Power (W)

No. of MPPT

Maximum Input Voltage (Voc)
Minimum Input Voltage (Voc)

MPP Voltage Range {Voc)

Maximum Input per MPPT (Input A/ Input B) (A)
Maximum Short Circuit per MPPT (A}
Maximum Output Current (A)

. Power Factor at rated power (pf)

Total Harmonic Distortion
Connection Phase

OQutput Voltage (Vac)

Output Frequency (Hz)

Data Interface

Protection Rating

Operating Temperature Range
Topology

3. DC Box

a.
b.
c.

Protection Rating

Surge Protection

DC Circuit Breakers
» Continuous Current Rating
s Type

Name of Firm

Name & Signature of Representative Designation
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8ID DOTUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)

SECTIGN VI — TECHNICAL SPECIFICATIONS VisP22Z1506Se
4. AC Combiner Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System
5. Dry Type Transformer
a. Manufacturer
b. Model
c. Place of Manufacture
d. Rated Capacity (kVA)
e. Nominal Voitage (H-winding, kV)
f. Nominal Voltage (X-winding, kV)
g. Number of Phase
h. Core
i. Insulation
- Type
k. Class
1.  Type of Cooling
m. Temperature Rise (°C)
n. Insulation Level
e Maximum operating voltage, kV
+ Nominal operating voltage, kV
¢  Winding Material
o. Enclosure
p. Dimension (L X W), mm
q. Total Weight, kg
6. Solar PV Plant (SPP) Transformer
a. Manufacturer/Brand
b. Model
c. Rated Capacity, kVA
d. Number of Phase
e. Type of Cooling
f. Insulation
g. Type
h. Audible Sound Level
i. Vector Group
j- Temperature
* Ambient Temperature
e Temperature Rise
k. Winding Connection
. insulation Level
 Nominal Voltage Level
o Highest Voltage Level
e Basic Insulation Level
m. Winding Material
n. Bushing Material
0. % Impedance
p. Efficiency
Name of Firm Name & Signature of Representative Designation
NATICNAL POWER CORPORATION VI-TOS (EW)1-3




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP1 ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM {WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATIONS VisP2221506Se

T TQ e A0 oW

a.

b
c.
d.
e

wXgLecTe o Q

KXELETONADOS 3

Tap Changer

Taps

Transformer Losses

Tolerances

Ground Terminal Connection

Weight of Oil

Total Weight

Manufacturer's Test Certificate (PCB)

PCB Analysis Test Result Conducted by the DENR Accredited
Laborateries

7. Energy Storage System (ESS) Transformer

Manufacturer/Brand

Model

Rated Capacity, kVA

Number of Phase

Type of Cooling

insulation

Type

Audible Sound Level

Vector Group

Temperature
e Ambient Temperature
e Temperature Rise

Winding Connections

Insulation Level
» Nominal Voltage Level
« Highest Voltage Level
¢ Basic Insulation Level

. Winding Material

Bushing Material

% Impedance

Efficiency

Tap Changer

Taps

Transformer Losses

Tolerances

Ground Terminal Connection

Weight of Oil

Total Weight

Manufacturer’'s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited
Laboratories

8. Energy Storage System

Manufacturer

Model

Nominal Rating, kW
Usable Energy, kWh

. Operating Frequency {Hz)

Name of Firm

Name & Signature of Representative Designation
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTIOI) VI = TECHNICAL SPECIFICATIONS VisP22Z1506Se

10.

11.

Battery Modules

®op o

g.

Manufacturer
Model
Chemistry
Nominal Capacity (Ah)
Electrical Characteristics
¢ Nominal Terminal Voltage
» Minimum Operating Voltage
» Maximum Operating Voltage
» Maximum Normal State of Charge
»  Minimum Normal State of Charge
* Nominal C-rate @ 25°C
¢ Self-Discharge Rate
e Cycle lifetime
Physical Characteristics
¢+ Length
o Width
s Height
¢+ Gross Weight
s Number of cells
Safety Protection

Power and Energy Management System

a.
b.
c.

Manufacturer
Model
Communication

Power Cables
15 kV XLPE Cable

TETTIQ@ o0 A0 oD

m.
n. Filler & Binder Tape

Manufacturer

Place of Manufacturer

Maximum operating Temperature, °C

Max. continuous current carrying capacity of conductor at 90°C
Type of cable

Conductor Cross-Section, mm?

Conductor Diameter, mm

Maximum Outside Diameter, mm

Conductor Shape

Conductor Material

Insulation (Material & Thickness)

Outer covering/Jacket (Material, Thickness & Termite Protection
Required)

Shield (Type)

600 V THHN/THWN-2 Cable

a. Manufacturer
b. Place of Manufacturer
c. Maximum operating Temperature, °C
Name of Firm Name & Signature of Representative Designation
NA~IONAL FOWER CORPORATION VI-TDS (EW)-I-5
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLNAD SCLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTI-’JEI\! Vi — TECHNICAL SPECIFICATIONS

VisP22Z15068e

12.

13.

d. Max. continuous current carrying capacity of conductor at 90°C

e. Conductor Cross-Section, mm2
f. Conductor Diameter, mm

g. Maximum Qutside Diameter, mm
h. Conductor Material

i. Insulation {(Material & Thickness)

1.5kV DC Cable

Manufacturer

Place of Manufacturer

Conductor Size

Conductor Metal

Conductor Shape

Conductor Material

Type of wire

Type of Insulation

Maximum Operating Temperature

O e 0o T

Control and Instrumentation Cables
General

a. Manufacturer

b. Place of Manufacturer

¢. Conductor Size

RS-485

a. Type of Conductor
b. Shielding

c. Type of Insulation
d. Type of Jacket

e. Impedance

Ethernet Cable

a. Type of Conductor
b. Shielding

¢. Type of Insulation
d. Type of Jacket

Balanced Twisted-pair

Number of twisted-pairs
Type of Insulation
Capacitance

Operating voltage

Operating temperature range
Type of Shielding

g. Type of Jacket

@O0 T

Communication Equipment
General

a. Manufacturer

b. Place of Manufacturer

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATICNS VisP22Z1506S¢

Power Supply Requirement
Operating Temperature
Output Power, Peak Envelope Power (PEP)
Modulation
Modulation Error Ratio (MER)
Operating Frequency
Output Frequency
Operating/Nominal Bandwidth
Return Loss
Signal-to-Noise Ratio (SNR)

. Input/output Impedance
Gain
Losses
Bit Rate

VOoSITATOSQ@MEQRO

Digital Transmitter
a. Signal Suppression
b. Harmonic Distortion

Digital Receiver
a. Sensitivity
b. Selectivity
¢. Image IF rejection

14. Grounding System

General

a. Grid Conductor (Size & Type)

b. Bonding Conductor (riser)
» All major equipment such as inverter, transformer, ESS, etc.
» For motors/pumps rated 30kW and above, CT/PT, FDS & LA
» For motors/pumps, perimeter lighting and fence earthing

¢. Ground Rod (Type, Diameter & Section/Length)

15.Lightning Protection
a. Manufacturer
b. Place of Manufacturer

16. Lightning Rod
a. Material
b. Length, mm
c. Minimum Diameter, mm

17. Down Conductor
a. Type
b. Minimum Cross-section Area
c. Overall Diameter, mm
d. Insulation Material
e. Sheath Material
f. Weight (kg/m)

Mame of Firm Name & Signature of Representative Designation
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W NTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

BID DOCUME AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS) _

SECTICN VI — TECHNICAL SPECIFICATIONS VisP22Z1506Se

18. Accessories '
a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit,

etc.

19. Fuse Disconnect Switch with Lightning Arrester Combination
Manufacturer
Place of Manufacturer
Class (indoor & outdoor)
Rated Voitage, kV
Nominal System Voltage, kV
Frequency, Hz
BIL, kV
Ampere Frame
Interrupting Capacity, kA
Fuse Link (Type & Current Rating)
Lightning Arrester
» Type
Class
Rated frequency, Hz
Nominal system voltage
Duty Cycle Voltage (rating), kVrms
Maximum Continuous Operating Voltage (MCOV)
Nominal discharge current, KA
Creepage Distance, mm
Supporting brackets, bolts, nuts, etc.

AT TS apoe

® & & ¢ & & & o

20. 13.8kV Tie Line Primary Conductor
Manufacturer
Place of Manufacturer
Type
Code Name
Total cross-sectional area
Ampacity
Quter Layers
s Material
« Calculated cross sectional area, mm?
e Stranding No./diameter, mm
h. Core
s Material
e Calculated cross sectional area, mm?
e Stranding No./diameter, mm
Conductor overall diameter, mm
Ultimate Breaking Strength, kN
Rated DC Resistance
Weight of Conductor, kg/m

ST NN L

—_—T

21.13.8kV Three Phase Kilowatt-Hour Meter
a. Manufacturer
b. Place of Manufacturer

Name of Firm Name & Signature of Representative Designation
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BID DOQCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z15065e

oS3 TERTTFE@TEA0

T@~oaoTw

Accuracy Class
Number of Phase
Wire

Voltage, V

Current Range
Frequency, Hz
Register Type
TOU (Time of Use)
Soft Switches

LCD Display

. Power Consumption

Communication Port for Kilowatt-hour meter
Metering Current Transformer
» Class (indoor, outdoor)

e Insulation type

+ Secondary rated current
+« CT Ratio

e Burden

o BIL, kV

Metering Voltage Transformer
e Class (indoor, outdoor)
Highest continuous operating voltage of VTs, kV
Nominal voltage of VT, kV
Rated secondary voltage, V
Insulation type
Burden

22. 13.8kV Tie Line Steel Pole

Manufacturer

Place of Manufacturer

Structural grade of steel used

Number of Pole Sections

Pole Shape

Welding Method of Processing Steel Pole
Hot-Dipped Galvanized

Pole Marking

23. Bus Conductor and Line Hardwares

Stranded Conductor Requirements

@mpeooTp

Manufacturer
Place of Manufacturer

Type of designation

Code Name
Conductor Size
Ampacity, A
Quter Layers

« Material

o Stranding No.

Narme of Firm

Name & Signature of Representative Designation
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

BID DOCUMENTS AND COMMISSIONING OF MARIPIP| iSLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS) _

SECTION Vi — TECHNICAL SPECIFICATIONS VisP22Z1506Se

Calculated cross sectional area, mm?

+ Coefficient of Elongation
h. Core
o Material
e Stranding No.
» Calculated cross sectional area, mm?

o Coefficient of Elongation
i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp

s Type

+ Material
b. Connectors

e Type

e Angle and T-connectors type

Switchyard and Tie Line Structure Dressings/Insulator Assemblies
a. Cross Arms

« Type

* Material

s Dimensions
b. Insulators, Line Hardwares, Bolts and Nuts

e Material

¢. Guy Wires and Anchor Assemblies
e Type
+ Material

24. Job Site Cameras

Manufacturer

Type

Control Display

Image Sensor Resolution

View Angle

Still Image Resolution

Time Lapse Interval

Battery Type & Life

Enclosure |P Rating

Storage Memory

k. Storage Capacity

Annex H.3 | Site Acceptance Test Procedure for the following:

a) SPV panels

b) String Inverters

¢) Energy Storage System (as an integrated system) including:
« Battery Management System (BMS)
s Power Conversion System (PCS)
+ ESS Control System (ECS)
« Battery Modules

d) Battery Modules/ Batteries

o Te@meap o

Name of Firm Name & Signature of Representative Besignation
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BiC 3CCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLNAD SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS VisP2221506Se
e) Power and Energy Management System (PEMS) including:
e Solar/PV Controller(s}
+ Genset Controllers
s ESS Control System/ESS Controller(s)
Annex H.4 | Warranty Statement for the following (as stated in GW-19):
a) SPV panels at least 10-year warranty
b} String Inverters at least 5-year warranty
c} Energy Storage System at least 5-year warranty
d) Power and Energy Management System at least 5-year warranty
e) Battery Modules/ Batteries at least 5-year warranty
Annex H.5 | Computation of Performance Ratio and Annual Yield using the latest version
of PVsyst Software reckoned from the bid opening date.
Annex H.6 | Commissioning Test Procedures (Refer to Section GW-13.3.3
Commissioning Test)
Performance Test Procedures (Refer to Section GW-13.4 Performance
Test)
Annex H.7 | 1SO 9001 Certificate of the Manufacturer for the following equipment:
a} Solar PV (SPV) Modules
b) String Inverters
¢) Energy Storage System
d) Battery Modules/Batteries .
Annex H.8 | ISO 14001 Certificate of the Manufacturer or equivalent for the following
equipment:
a) Solar PV (SPV) Modules
b) Battery Modules/ Batteries
Annex H.9 | Manufacturer's Certificate on the Average Service Life of the SPV
Modules to be supplied
Anrex Test Certificates/ Certificates of Conformance of the SPV modules to be
H.10 supplied that comply with the following standards:
a) IEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)
Modules- Design Qualification and Type Approval
b) IEC 61730-1- Photovoltaic (PV) module safety qualification — Part 1:
Requirements for construction
¢) [EC 61730- 2— Photovoltaic (PV) module safety qualification- Part 2:
Requirements for testing
d) IEC 81701 — Salt mist corrosion testing of photovoltaic (PV) modules
Annex Test Certificates/ Certificates of Conformance of the String Inverters to be
H.11 supplied that comply with the following standards:
a) IEC 62109-1- Safety of power converters for use in photovoltaic
power systems- Part 1: General requirements
b) IEC 62109-2- Safety of power converters for use in photovoltaic
power systems- Part 2: Particular requirements for inverters
c) IEC 62116 — Ultility-interconnected photovoltaic inverters- Test
procedure of islanding prevention measures
Annex Test Certificates/ Certificates of Conformance of the Battery Modules to be
H.12 supplied that comply with the following standards:
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLNAD SOLAR PV-

DIESEL HYBRID SYSTEM (WiTH ESS)
SECTION Vi — TECHNICAL SPECIFICATIONS VisP2221506Se

a) |EC 62619 - Secondary cells and batteries containing alkaline or other
non-acid electrolytes - Safety requirements for secondary lithium celis
and batteries, for use in industrial applications; or

b) UL 1642 — UL Standard for Safety of Lithium Batteries

Annex Latest Copy of Bloomberg New Energy Finance List of Tier 1

H.13 Manufactures during the bid submission date.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP) ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)
SECTION VIl - SCHEDULE OF REQUIREMENTS VisP22Z21506S¢

SECTION ViI

SCHEDULE OF
REQUIREMENTS

NATIONAL POWER CORPORATION



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VIl - SCHEDULE OF REQUIREMENTS ’ ' ' ' ’ VisP22Z1506Se

SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

ITEM . TOTAL AMOUNT IN FIGURES TOTAL PESQ EQUIVALENT
NO. PARTICULARS Qty. | Unit Foreign Currency Phil. Peso Phil. Peso
A Architectural Works 1 Lot
B. Civil Works 1 Lot
C. _ |Electrical Works 1 Lot
D. __|Mechanical Works 1 Lot
___E. _10ther Works/Supply/Services 1 Lot

TOTAL AMOUNT

NOTES: Final delivery site of all equipment/materials shall be at the Maripipi Isfand, Biliran

Name of Bidder ' Name and Signature of Authotized Representative Designation
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BID DOCUMENTS

SECTION VILSCHEQULE OF REQUIREMENTS

SECTION Vi - SCHEDULE OF REQUIREMENTS
BPS.2 - Broakdown of Prices

MARIPIP| ISLAND, BILIRAN

Item No.

Description of Work or Materials

QTY.- UNIT

URIT PRICE FOR GOODS AND RELATED SERVICES 70 BE SUPPLIED

FROM ABROAD

Unit Prica of Goods
or Sgryices
Fovreign Currency
(e

Import Dutles &
clher Levies
Imposed by Phil
Gowt.

{Pha. Peso)

Valus Added Tax
and olhar Taxos
Imposed by Phil,
Govi
{Phil_Peso)

Locat Transport
from Poct lo
Detivery Sile

=o*{Pnil, Paso)

Unit Price of
Goods or
Senices

(Phi. Pesa)

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIFIPI ISLAND SOLAR PY-
OIESEL MYBRID SYSTEM (WITH ESS)

Value Added Tax
arxl olher Taxss
Imposed by Phil,
Gov,
{Phil_Pero)

VisP2221506Ss

URIT PRICE FOR GOODS AND RELATED SERVICES

TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

TOTAL PRICE

Local Transport
from Plant to
Delivery Site

“**(Phil, Paso)

Forex Cu

(ExC)

Local Currancy
Portion (Phil.
Peso)
({(F+G+H} x C) of
{{le i3 x C)

mency

(A)

(B)

(E}

{F)

(G}

{H)

)

)

(K)

L}

(M)

ARCHITEGTURAL WORKS

Guard House

. IWall Syslem & Finishos:

1. 150mm k. CHB wall including mortar groul and minforcing bars,

2. PIsstering (Plain cament plasiar watl finish),

3. Ficor Finishes (Plain cement plaster floor finish with floor hacdaner tight lrafiic dansity).

| | (including wooden wind guard)

painting

o

| Feneatration
1. Window 1 {1100x800mm) Bmm thick sliding glass window in an alusunum kame

2. Window 2 {250x250mim} Pre-Cas| Concrete Louvar
3. Door 1 (2100x700} Flush Typs Wooden Door, manne plywood bath sides, 2 x 5° hard
wood Jamb, including heavy duty leose pin hinges, door knab locksel weather proof and

& [Painting

1. All Concrete Surfaces

2. All Wood Surfaces

d. Wi —

hd LA 3
e. |Wator Closet, White

Lot

Melallic Plastic Rai Collector Guiter: 2.0mm thick Metaliic Plastic including
. . hardh and accessaries

SUB-TOTAL A

{Amount In

Words)

CIVIL, WORKS

Site Develupment:

a.jCleanng & Grubbing;

Lat

113

cu.mo

b.|Graval Surfacing (for solar panel field and switchyard area):

.| Zocalo H

li.m.

<.
d.|Perimetar Bartied Wirs Fence {including p ian &
posl).

gales, barbed wire, concrete

320

[Cralnage System & Appurtanant Strutures;

.|Septlc Tank (ST);
.]100 mm dig_ uPVC:

Qpan RG Canal

Other Structures and Faclities:

. [Guard Post with Comlon Roem - Cencreling Works.
(including { backfil, ipplng, bedding, rebars and olher accessories) as

Jescrbed in Technical Specifications and as shown on the Bid Orawings;

Hotas

Final detivery site of al sqebment/matarials shall be at tha plant 144 stated above,
* Bikda:s shall enter a code representing the Cauntry of Origin of all impacied equipment, materiss and accessones.
" Costof squipment, reight, inswance, el up 1o Pht pod of gnty. Reler b ITB-12.0.

“** Unit Prioa for Local Traneporttion, iasurance and other cal aosta indicenta ko dalivery of the goods Irom tha Phi port of anty 1o final delivery si%e.

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Reprosantalive

Code

Couvntry of Ongin

us

United Siztes

Designation
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BID OOCUMENTE

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PY-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI-SCHEQULE OF REQUIREMENTS VisP22Z15085e
SECTION Vil - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
MARIPIPI ISLAND, BILIRAN
* | UNIT PRICE FO! AND RELATED SERVICES TO UFPLIED | UNJT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
. Duties & | Value Added Tax . Value Added Tax Locat
Rem No. Description of Work o¢ Materials QTY.-uNIT g Unil Price °.' Soods lrr;ﬁ:lr Leviss and other Taxes | Loca! Transport Unit Prica of and other Taxes | S Transport Portion u”[(P:ﬂ.m
of Sefvicos imposed by Phi, | 1m by PN from Port to Goods or Irn MR from Plant to Forax Currency Pasa)
D | Foceign Currency | ™P° | mposad by PR | by very Site Sendces posed by PAR. | . Defvery Site ExC)
E (r Govt. Govt. **(Phi. Pasa) {Phil, Peso) God *+*(Phil. Pasc) ({F+G+H} x C) of
{Phil. Peso) {Phil_Psso) . . {Phil_Pesv) , {(1+J+K} x C}
(A) {B) < D) (E) {F G) (H) ) 1S () L) (M}
b.|ESS Fi on { ing 00, backfill, sand and graval bedding, concrete] 1 Lot
(20.7MPa}, mbars, i steal (A38} i ing baso plale and anchor bolls) as described)
... — ___|in Tachnica) Spacificalioos and as shown on tha Bid Drawings; I S _
<. |Maunting Struciures: A 38 hol dippad galvenized slesl mounting structures with concrale] 1 Lat
foundation (including ion, backfll, sirfpplng, badding, rebars, alest bolts &
galvanized machine balls with nuts & hers) as described in Tachnical
. §poal'mtlons and a3 shnwn on tha Bld Drawings;
dfc le Anchors {inct tion, backfill, slrpping, bedding, rebars & 20mm din.| 1 Lol
anchor rod with Ihemble ays) as dascerbed In T Spodifications ang as shown on the!
8id Drawings,
&.|Elovatod V/ater Storage Tank I {including te, structural steel shop painting] 1 Lot
and olhor riss) aa i in Ti PO and as shown on the Bid
Drawings; -
t.|Ciatem (includi beddi . rebars, slalnless sleol mung, gravel] 1 Lot '
surfacing & 100mm dia. UPVC pipo) a3 ‘dascribad in Tachnical Specificalions and & shown
| __.lontha Bid Drawinga;
g.TStool Support for Rainwaler Collscior Gulier (including concrola foundalion, structural stes!| 1 Lot
(A38) and othar accessonas™ as described in Technical Spacifications and as shown on the
. Bid Drarwings;
_ B4 Switchyard Appurtanancas: -
a. Sadu:ion Fonca (Including gates, corkrele post. CHE wal, excavation & fill and S0mm ca| 33 im.
2, e
SUB-TOTAL B
(Amount in Words)
| C. ELECTRICAL WORKS
___C1___|SolarPane), Crystaline Silicon Modulas . 1 Lol
c2 Sling Inveriecs 1 Lol
[o%¢] Protection Devices, AC Cambiner Box with Digilal Metering System, DC Box and all other] 1 Lol
appurienances as doscrived En lhe Te:hnucal Speaficativas, Technlcal Oata Sheel and asL
shown on the Blg Dx 4 ltation wavks, tosting and cormissiening of all
1 Jmajo¢ equipmant el ths Salar PV Plapl, —
c4 225 kVA SPP Transformer, 480Y713.8kV, 3-phase, 80 Hz complete with lha req 1 Sot
acceasories, prateclion raloys and olher app cos as d In tho Ti
Spocifications, Technlcal Dsla Shoet and as shown on the Bid Drawings including|
Insisllation works, tasling and commissioning. I N »
C5 _ |Ensrgy Storage System(ESS) | .
& [Enargy Storsge System (ESS), ESS Enclosure/Cabinat with buill-lo redundant cocling] 1 Lot
system, Ballery Managament System, Battory Modulas, Power Conversion, ESS Ory Type
Transtormer, a3 nppncabﬂa and Digital Powar Melaring System plets with the required,
ros, ion cabiea as descrided in the T Spocificats Technical
Data Sheet and a3 shown on the Bid Drawings {including instailalion works, tealing and
COMMIisLioNi
Rotes: Final delivery sitp of 2 equibmantmatariats Khall Da a1 Iha pland sitg S136d abmve. Coda Country of Ongin
* Biddara shal enlar a coda repententing the Counlry of Origin of all imporied cquipmont, matarials and acosescdias. S United Stales
* Costol squipnent, freght, nturance, olc. w 1o PhE. pont of ey, Reler la ITB-12.0. T
** Uni Prios for Local Transporiation, isurancs end other local costs inadental b dalivary of the goods f:0:m the Phil pod of entiy 1o final delivery eis. {
Name of Bidder Nama and Signature of Aulhorized Representalive Designation
NATIONAL POWER CORPORATION VII-SOR-(Mar)-2




810 DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLANG SOLAR PV-
OIESEL HYBRID SYSTEM (WITH ESS)

SECTION VII-SCHEDULE OF REQUIREMENTS VIsP22Z1506Sa
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
MARIPIPI ISLAND, BILIRAN
» | UNITPRICE FO ODS AND RE 0 SERVICES TG & UNIT PRICE FOR GOODS AND D SERVICES TOTAL PRICE
FROM ABROAO TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
Import Duties & | Valus Added Tax . Value Added Tax Local Currency
ttam No. Description of Work of Mxterials QTv.unir | © [unit Price of Goods m Lovies | and otner Taxas | Local Tnspart | UnitPrce ot | o0te Sed2 TR 1 ocal Transport Portion (PO,
[¢] of Services imposed by Phil, | Imposed by Pt from Port to Gocds or imposed ry Phil from Plant 1o Forex Curency Peso)
0 | Forsign Currency P“GM o Rl cot. | Delvery Sita Services mpo vor | DelverySite {(ExC) (FrGHHI X C) or
E (r Pha pe ot Peso “~(Pti. Peso} {Phil. Peso) ®n. Paso “**(Phil. Peso) {1944} x C)
(A) {8} ) (0) (E) ) (G) {H) 0 ) (K) (L) (M}
b.|225 KkVA ESS Transformer, 13.8kY HV Si¢a, 3-phasa, 60 Hz complete with the required] 1 Set
a¢ loction relays and othdr appurtenances as described in lhe Technlcal
Spsafcalmns Technical Data Shesl and as shown on Ibs Bid Drawings including|
. installation works, testing and commissionlap.
C.6 _ |Powerand Enargy Management System (PEMS}
a.|Hybnd C F with required power and ¢« icalion cables, jes and 1 Sel
protaclion shall ba provided as described [n the T i Specificati including
_—_|instaliation warks, lesting ang commissioning.
b.|Genset Controliar complate with required power and icalion cables, ac ] Sats
and p ion shall bo provided as described in the Technicel Specifications inchuding
| _ |nslalabon\mm 183ling and COmmissioning. I
c| PV Controller complale wilh required power and kcation cables, ace i 1 Set
and ion shal bs provided as i in the Technica! Specificati i inp [::
| msla!ahun works. teati an:l commissloning. PRICE OF THIS ITEM SHALL BE INCLUDEDIN ITEM £.2 ABOVE
d.[ESS cantrni Syslam (ECSYESS C wilh raquired pownr and ication cablea | 1 Sal
and protection shall be provided as describad in Ihs Technlical Spacificatl
lncluging installston works, tting and comialssionion. (CPRICE OF THIS FTEM SHALL BE INCLUDED N TEM 5 [o] ABOVE
&.|Human Machina Intarface{HMI) plate with required power and [cation cadies,| 2 Sels
ies and p tion shall be provi as described in the Technical Specificati
|including installation works. tasting and commissloning.
1.|Communication Link batween SPP and DPP necessary for data transfer l'mrmo eachang] 1 Lol
avery inloyrel o such as il " receiver ( iver), modem,
switch, hud, router, aic., with lha qui power and ication cables,
balanced twlstea pairs and suppornt sr.rand candurt basac equipmsnl and tools and other|
as di bed in Techni hnical Data Sheet and as shown|
on the Bid Orawings including mstallahon works, cleaning of righl of way, cabla
| .. — |oullingfiensioning, conduct of conlinuity last, lasting and commissioning.
C7 5 kVA Dry Type Transformer, 480Vi240V, 1-phase, 60 Hz complele with the required| 1 Sal
accessories, profection relays and ather appurtenances as describad in the Tachnical
Spacifications, Tachnlcal Data Shael and as shown on Ihe Bld Dvawings including
_. __Jinstaliation worka, tasting and commissioning.
cs8 Powsr, Control & Insl jon Cablas Hata with the required ies for cabling] 1 Lot
works to mterfacs the supplied equipmenl to the 13.6kV bus as descnbed i the Technical
Specifications, Technical Dala Sheet and as shown on tha Bid Drawings nciuding
__|insiallation works {foc Sotar and Disse! Power Plant).
... |50 AWG, 15k, ACSR 43  m
____b]30 mm, 15k, XLPE Powsr Cable Copper Conductor 8  (m
¢.|6.0 mmd, DC Cable (PV Wire), tinned copper. doubl Il insulation, UV Rest , up to] 973 im
1.5kVdc
Notos: Final dalivery site of 6 equiomentimaterials shall ba a1 he plant sde staied sbove. Code Counlry of Origin
* Bidders shail anler 8 codv rupiusanling the Country of Origin of all imporied equipmant, maleralg end acosssorios. us Unitad Slatos
** Costof equipment, frekght, lnswvance, efc: up ko Phil. pon of eniry. Refer ko [18-12.0. |
“** Unit Pre for Local Transportation, insurance and athar local easts incidental ko delivery of the goods fram the Pha port of anty o final delivery wie. |
Nama of Bidder Name and Signature of Authorized Representative Deslgnation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP {SLAND SOLAR PV-

OIESEL HYBRID SYSTEM (WITH ESS)

NATIONAL POWER CORPORATION

SECYION VIFSCHEDULE OF REQUIREMENTS VisP22215065e
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
MARIPIPI ISLAND, BILIRAN
« | UNIT FRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIEG | UNIT PRIGE FOR GOUDS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPFINES
. Im) Duties & | Value Added Tax . Value Added Tax Local Curren:
Htem No. Description of Work or Matarials arv.unm | € |unitPrics of Gooas | R RS | et Taxes | Local Transpon | Unitprica of | RS P THK Local Transport Porion (Ph,
o] or Servicas Imposad by Phil. | Impassd by PHil from Port to Goods or h ed by Phil from Plant 10 Forex Currency Peaso)
0 | Foreign cumency oot Govt. | Delivery Site Sarvicas WGM ‘| Dalivery Site (ExC) (PG X C) of
E ¢ {Phil. Peso} (Phil. Peso) (Phil. Paso) |  (Phil. Paso) (Phil. Paso) {Pail, Peso) (1+3313 % C)
(A} (B} ©) ] (B} (F) (G} (H) 0} J} K} (L} M)
4.]175 mm* 600V, Heal Resislanca Themoplastic (THHN), coppar conductor 253 Lm
| ___ 0.|325 mm®, 600V, Heal Resislance Thermoplastic (THHN), coppar conducior 73 Lm
o L]30 mm?, €00V, Heat Resistance Theamoplastic (THHN), coppear caaductor 4 Lm
2.122 mrn®, €00V, Heai Resistance Thermoptastic (THHN), copper conductor 133 Lm
| _ i.1B Omm?, SO0V, Heal Rasistance Thermeplastic (THHN). copper condudior 1178 Lm |
i:§3.5 mayt,_ 60OV, Heal Resnsf.ance M,m_op_lasbc {THHN} o_oppsr conduclof 43 Lm
co g System quired g quiprnent 9| 1 Lot
riser, sxnlhan-m: walding matanais tost pit, ground rods ancl other amssones as described
in the Tachnical Specifications and Techniczl Dala Shesis es shown on the Bid D
including [nstallailon warks (for Solar and Diase| Power Planl). —]
c.10 L:ghl.mg &nd power system of the Solar PV Plant site and guard house complale with the] 1 Lot
0., pansl d. lighting I'udurus. switches, oullels, conduits, boxes and other;
ﬁtlr.ngs as d bsd in the Tachnical Sp and a3 shown on the Bid Drawings
| lincluding installalion works, -
c11 Conduits complate wilh boxes, lochnuts, atbows and other Fillings including requiced] 1 Lot
accessoces for cabling works as descnbed in the Technical Specifications and Techalcal
Data Sheels os shown on Lhe Bid Drawings including installation works (for Solar and Diesel|
... _.|Power Plant). _
c.52 World A gical Organization {(WMO) P donng and| 1 Lot
logging system with data loggar, at least two (2) pyranometsrs - one shall be installed,
horizontally and the other is Lhe samp as the orientation of (he panels, on2 (1) amblant alf
It ple, ene (1) ar , and al least one sling shall have an installed
th pla {lo maa module {emp sras) shall be provided for the Solar PV Plant
I __...__.Mﬂ_ﬂm
c13 Li ion system P with lightning rod, suppont pipe, fasteners, bolts &| 4 Set
nuts, dmnfground conducior and 8tc. ps shown in Bid Drawing including installation works
{for Sotar PV Plant} .
CA14 Switchyart Take-Off Structures complate with {ine malenialhardware, braces, bolls & nuts
and etc. including Fuse Disconnect Switch andt Lighting Asrasier Combination as described
i the Technical Specilications and as shown on the Bid Drxwings (for Solar and Diasal
o Power Plant). .
e 235 1. Sleel Pote (Including excavation & backfill) |4 Set
b.|125 ft. Sleel Pola {Including excavation & backfill) 1 Set . o
__ _c.|6' Steel Crossarm, HOG 2 Pc
2.112' Stee| Croasamm, HDG 6 Pc
.| 15kV. 10kA, Fuss Disconnect Switch with Li ing Arrester Combinati K withthe] 3 Sel
required fuses link {254), and ies (tncluding ion warks, tesling and|
___|commissioning) i
1. 15KV, 10kA, Fuse Disconnect Switch with Lightning Amesler C j F withthe] & Sat
required fuses link {124), bratketls and accassonas (Including Instaliaion works, tesling and|
. . —|commissioning)
9.[Line materiaVhardware such as braces, (ee-connectors, lumbuckle, insutators, terminal ki) 1 Lot
including sealant, ground clamp, cable/conduit su) alc.
Notos: Final delivery séta of &l equipmantmaterials shall bs al the pland <ile staled sbove, Cods Ceunlry af Ongin
* Biddera shal snter B 00de representing the Counlry of Ongln of 3l inported squipment, malerials and aconssorias, us Uniled Stalos
™ Costof equipmant, fralght, inswance, ete. up o PhE. por of entiy. Refer to ITB-12.0.
= Unil Prica for Local Transportation, | and other kocal cosls incideatal o desivery of he goeds from tha Phil port of ealry to final dalivery site.
Name of Bidder Name and Signature of Authorized Reprasentative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATICN, TESTING
AND COMMISSIONING OF MARIPIP) ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VII-8CHEDULE OF REQUIREMENTS VisP22Z1506Se
SECTION VI - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

MARIPIPI [SLAND, BILIRAN

« | UNIT PRICE FOR GOQQDS AND D SERVICES T0 BE S8UPPLIED | UNIT PRICE FOR GUODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TOBE BUPPLIED FROM WITHIN THE PHILIPRINES
i Import Dulies & | Value Added Tax Valus Added Tex Local Curren
tiem No. Denceiptian of Work or Matsrials arv..un | & |Unit Price of Goads otnor Lovies | and otar Taxas | “o¢ Transpon | Umnerioo ot [ TTUSIEE K ) Local Transpon Portion (Phl.
of Services . db N . from Port (o Goods or from Plant 1o Forex Currency
] P y Phil. P by Phill. . Imposed by Phil " . Pesac)
D | Foreign C Y Goul Goul Callyary Site Sorvices Gowt Delivery Sils {ExC) ({F+G+H} X C) or
E (B (Phil.F . o) (PHi, Po s0) ***(Phil. Pe10) {Phil. Paso) (Phi. Poso ***(Phil, Peso) {144} % C)
(A) (8) ©) (0) (E) {F) ) (H} [0} ) (K) (L} (M)
CA5 13.8%V Overhaad Tis Line pleta with Lhe required, primary d; steel pole and
s, guying bll and other } as described in Technlcal
Specificadons, Technical Data Shasl, Staking Sheet and as shown on the Bid Drawings
Incloding instatlation works, clearing of righl of way, pole numbering, slinging of power
canductor, conduct of conlinuity test, testing and commissioning.
_a.|Right of way 875 Lm
b.|1/0 AWG, 15KV, ACSR 3050 Lo _
¢.|Stael Pale Sinicluras
— —ee—_|50 A Steel Pols {Including excavation & backfill) 18 Pc
___|50 h Steel Pole {Inciuding excavation & backfill} 2 Pc
o d.|Pole Siructura Dressinns vomt
______ | u Type C1 Structure Drusing_ 11 Sel
. ug_;rm,cz Structure Oressing 2 Set
I 3. Typo €3 Stoucturs Csessing 4 Bet
| d 4. Typa 2xC7 Stniclure Dressing 1 Set
. Guy (Ing, Anchor, Sacondasy and Miscellansous Assambly
. Type £1:2 Guying Assembly 1 Sat R A I .
_ .2, Typs F2-2 Guylng Assembly 1 Set I
e o, ¢.3. Typs E1-2A Guying Assembly 8 Set
o — .__|e4 Typs F2-2a Guying Aszembly 8 Set S
t.|Msterials for the tapplng of the 13.8kV Tis-line ta Lha nearest existng Dislribution Line| 1 Lot
including but nol limited to Siae) Poles, insulators, line hardware and accessaries as shown
e __|en the Bid Drawings. .
c.16 Spars Pana for Solar PV Syslem including (hsir auxiliaries as descsbed in the Technical| 1 tat
Specifications{TS-GW-7.0), Technlcal Dala Sheet(TDS-EW-PQ-G-18.0) and as
rocommendad by the Manutacturer,
ca7 1 Special Tools for Sclar PV Syslem and Power and Energy Managemenl System] 1 Lot
ing iheir 0 as d bed in the Technical Specificalions(TS-GW-8.0) and
Tachnical Dala Sheel {TOS-EW-PQ-G-18.0)
c.18 3.8V Three-Phase Hllowatt-Hour Metot complele with ils instrument Iranstormers (current] 1 Sel
and polant'al translarrnar:} mater last block, housing and other a as d ibed in|
1he Technical Ti Data Shuel and as shown on the Bid Orawings)
including Inslallalmn works, lesting and commissioning {for Solar PV Plant).
SUB-TOTALC
. {Amount in Words)
___D. MECHANICAL WORKS
D.1|Elevaled Wales Siorage Tank, 1,000 liters capacity, polyathyl typa, lste wilh -
nozzies, manhols, infat and oullel nozzles, suppaits, overlow and drain nozzles mlh pipes,
valves, pipa structural slael suppans with snd‘mr bnlts on foundation and access ladder and] 1 Sel
olher accassories a3 required In the P includi ton works.
Nolas:  Finaddelivary s2e of all squipmanymaiadats shall be al lhe plant sts ataled above. Cade Counlry of Crigin
* Biddars sholl enlar & coda reprosenting thd Counlry of Origln of all Imporied equipmeat, malerials and accessorios. [15] United Slates
™ Cost of aquipenont, frelght, Insurance, etc. up & Phil. porl of entry. Refer ko ITB-12.0.
** Unit Prico for Local Transpartation, insurance and ather local cosls insidantal to dalivery of the poods from Lhe Phil port of entry ta final dethvary site. )
Name of Bidder Name and Signalure of Autherized Representative Designation

>
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VII-SCHEDULE OF REQUIREMENTS VisP22Z1506Ss
SECTION Vil - SCHEDULE OF REQUIREMENTS
BPS.2 - Breaakdown of Pricas
MARIPIPI ISLAND, BILIRAN
+ | UNIT PRICE FOR GOODS AND RELATED SERVIGES TO BE SUPPLIED | UNIT PRICE FOR GDODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITKIN THE PHILIPPINES
. Import Dulios & | Valus Addad Tax o Valua Added Tax Local Currency
Jtem Na. Description of Work or Materials QrY.- UNIT € | unit Price of Goods Gm Lovies and other Taxes Local Transpor Unil Price of and olhor Taxes Local Transport Pattion (Phil,
[»] or Bervices Imposod by Phil. | Imposed by Phi from Port lo Goods or Imposad by Phil from Piant 1o Forox Curancy Paso)
o | Forelgn currency | '™ o po oovt. | Detvery Site Servicas po oan | Delivery Site (ExC) PG X Cyor
E (- {Fal EEIEEI (Pl Pe'so} “+~(Phil. Peso) (Phil. Paso) (Phif o “**(Phil, Pese) {4431 % C)
{A) B) (€} (0 (3] F} (G) (H} () ) (K<) (L} (M)
0.2|Hand pumy Jatmatlc, 2 gpm min. flow, reciprocating type, casl iron body complela with foot
valves, fittags, supporta, concrele pad and olher asc i in the i 1 Set
specifiations including installation works.
D.3|Domeslic watst plps, garden hose, hose bibbs, !'ltmos. suppms valvas and other]
lace ies for i ion of Ihe supplied i jon and|
backfilling works, esl and disteclion as descrbed in the technical specaﬁcatms and shown|
on the bid drawings Including lestellalion works: . _ -
& |Check Valve, swing typa casl bronze, flangad or screwed ends, 25 mm &, Class 150, 1 Set
.. ._b.|Gata valve, casl bronze, lanped or sceawed ands, 25 mm &, Class 150 2 Sets
<.]Gate valve, casl bronze, flangod or scrawad ands, 20 mm O, Class 150. 1 Set
| _d.]Gats valve, casl bronzs, Ranged or screwad ands, 15 mm &, Class 150. 1 Set
— . . ®|Hose Bibb, 20 mm & bronze screwed snds, Class 150, S Sats
£.|Garden Hose with nozzla and resl, 20mm &, 30m long with connector for the 20mm hose 1 Set
—_|bibb und oiher associatad accassones as descibad In tha technical spacifications.
) Waler Pipe, 25mm, ASTM AS3 Grade A, schedule 40, &nd hoi dip
associaled piplng fillngs, pipe supports and other iated ies as described in|] 12 Im
the tochnical specrfications.
h.|Water Pipu, 32 mm O.D. (25 mm N.D.), UPVC pipe, sch 40, and its associated fitngs, pipe| ,co im
Supporls and o(her ACCASSONBS.
)| Water Pipo, 25 mm O.D. (20 mm N.D.}, uPVC pipe, sch 40, and its associatad filtings, pipe 55 ™
- ris and oiher AECassonss.
}.|Water Pips, 20 mm O.D. (15 mm N.D.). uPVC pipe, sch 40, and its associated fittings, pipe 12 m
H$ and olher Secessonss.
T D.4|Porable Submersibla Sump Pump, 3.6 m¥nr capacily @ 6 meters head 230 V AC. 60 Hz,
1-ph, complata with conlroly, flgxible hose and as i inthe] 1 Snt
lechnnical sguru:auans and shown on Lhe bid drmr_\-gs
" D.5|Partable Fite Extinguishers, UL/FM appraved, HCFC or Halotron I, 7.1 kg (15.5 Ibs), multi
shots, wall hung type with bracke(, mounting accessonas znd cabingl for eutdoor insialied
fire exlinguishers {one (1) unit for ESS, one (1) uml for gua:dhousn and one (1] unrt foreach] 1 Lot
siring inverier ) as caguired in the J p g
0.6|Hydrosistic testing of elavated waler tank and domeslic waler piping system 1 Lot
D.7|Tagging end/or Labsls for Equipment, Valves, Piping, Instrumenis and its fixing accessories 7 Lot
A [as gescribad in the bid documania or shown on the drawings.
0.8|Painting for sles] piping, is agsacialed valves, fittings, supp and other
Including louch-up for (aciory painted i and ies as i in the] 1 Lat
| tachnical spacifications or shown on the drawings. —_—
D.g|Conduct testing and commissioning and olher seivices as describad in ihe lechnical B Lot
:aciﬁcalmm.
SUB-TOTAL D -
{Ameount in Words)
Rolex: Final deiven sia of al equpment/matena's shall be al tha plaay 928 stated above. Code Country of Ornigin
* Biddars ghal anter a coda repeesenting the Country of Onigin of all avporiad equipment, ma'erials and accessonies. US Uniled States
* Cost of squiprent, freighy, Insurande, eic. up o Phl. pod of antry. Refar ioiTB-12.0.
** Unz Prics fov Local Transportation, insumancs and other local tosts incidental 1o defvesy of the goods from the Phi pord of entry b fina dellvery sde. {
Name of Bidder Name and Signalure of Authorized Representalive Dasignation
N Vi
NATIONAL POWER CORPORATION H 4 3’ VII-SOR-(Mar}-6



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP] ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VII-SCHEDULE OF REQUIREMENTS ViaP22Z15065a
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

MARIPIP! ISLAND, BILIRAN

. UNIT PRIC R GODDS AND RELATED SERVICES BE SUPP UNIT PRICE TOR GODDS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
o Import Duties & | Value Added Tax I Value Addod Tax Local Currency
em No. Description of Work or Materials QTY.- UNIT C | unit Price of Goods other Lavies and othar Taxes Local Transport Undl Price of and other Taxas Local Transport Portion {Phil.
o or Services ; P from Poyt to Goods or . from Planl ta Forex Cumency
- imposed by Phil. | Imposed by Phil. N y Imposed by Phil. N - Pesa)
o | Foreign Currency Govt Gavt. Delivery Site Services Gout Delivery Site (ExC} ((F+G+H) X C) or
E () (Phil_Peso) (Phil_Paso) {Phil. Paso) {Phll. Peso) (EN1_Poso) (Phil. Pso) fvie1d 5 <)
(A) (B} (C} D) (E) (F) {G) () U] ) ) (L) ]
E. QTHER WORKS/SUPPLY/SERVICES
E1 Job Site Cameras, complete with all tha Y and peri spara {|
tocls, Installation and testing for the proper operation and mai in ca with|
he Specificalions and Technlcal Daia Sheats for he provision of (hs foltowing: -
a.|Conslruction Cameras, complate with the required accessonias and penpherals 2 Sel
b.|32GE SOHC Memory Cards (Includ s 4 Pc "
c. rzasm, 1.5V, AA Size Alkaling Balteries (Including spares) 20 Pc
E2 Training at Plant Site for al least eight (8) NPC Parsonnel as described in Ihe Technical| 1 Lot
Specifications.
E3 One (1) ;egular (querterty) di lic and iloring of all supplied equig /8y and] 1 Lot
ona (1)-yr Operatlen and Mai {O&M) suppervision lo ansure pliance to ly
requirements
SUB-TOTALE
{Amount in Words)
GRAND TOTAL
{Amount in Words)
Nates: Final delivery site of all equipmentmaledials shall be at the plant site satad above. Code Country of Origin
* Bidders shalf entar 2 tocs representing the Country of Origin of 8l impartad aquipmant, malsrials and A ssones. S United Slates
** Costof squipmany, Fokghl, insurance, 8% v ko Phi. pod of enby. Relet o IT8-120.
™ Uat Price for Local T [ and other kocal costs incidental 1o dedivery of Lhe goods from the PhE port of eriry 1o final detvary sle 1
Name of Bidder Name and Sigriature of Authorized Represenlative Designation

NATIONAL POWER CORPORATION Ml VII-SOR-(Mar)-7
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BID DOCUMENTS -~ ~i - o JRF 0 DESIGN,. SUPPLY, - DELIVERY, INSTALLATION, TESTING
B T L L S AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV- ‘
DIESEL HYBRID SYSTEM (WITH ESS) !

SECTION VIIl - BIDDING FORMS ... . * VisP2271506Se

Standard Form No: NPCSF-GOODS-01 - ' |

Checklist of Technical & Financial Envelope Requirements for Bidders:

A. THE 15" ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: ‘
1. ELIGIBILITY DOCUMENTS
a. (CLAss A)

> PhIlGEPs Certificate of Registration and Membership under Platinum Category {all pages) in
accordance with Section 8.5.2 of the Revised IRR of RA. 9184;

Note: The failure by the prospective bidder to update its Certificate with the cumrent and updated
Class "A”" eligibility documents shall result in the automatic suspension of the validity of its
Certificate until such time that all of the expired Class “A” eligibility documents has been updated;

> Statementofall its ongoing government and private contracts if any, whether similar or not similar
in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

» The Statement of the bidder's Single Largest Completed Contract (SLLCC) similar to the contract
to be bid, and whose value, adjusted to current prices using the Philippine Statistics Authority
(PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) complete
with the following supporting documents:

1. 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 (o sites of such projects/equipment to
NPC representatives for verification and validation purposes during post-qualification process.

it shall be a ground for disqualification, if verification and validation cannot be conducted for reasons aftributable
to the Bidder.}

> Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the
ABC {NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent
(10%) of the ABC, issued by a Universal or Commercial Bank; 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 following:

e Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

® Notarized statements from all the potential joint venture partners stating that they will enter
into and abide by the provisions of the JVA, if awarded the contract

> Certification from the relevant government office of their country stating that Filipinos are allowed
to participate in their government procurement activities for the same item/product (For foreign
bidders claiming eligibility by reason of their country’s extension of reciprocal rights to Filipinos)

Page 1 of 3

This Check.'!st of Requirements shall be provided to prospective éupp!!ers/cona-actors !nc!uding' all forms. Suppliers/cantractors are
encouraged {o consult this checkiist before submitting their proposals on the deadline for the submission and receipt of offers.



BID DOCUMENTS - T -+ DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING . .

AND COMMISSIONING OF MARIPIPI ISLAND SOLAR. PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi1l - BIDDING FORMS . . VisP22Z1506Se ‘

Standard Form No: NPCSF-GO0ODS-01

2. Technical Documents

> Bid Securily, any one of the following:

® Bid Securing Declaration (NPCSF-GOODS-06¢)
OR '

® Cash or Cashiers/Manager’s check issued by a Universal or Commercial Bank — 2% of
ABC;

OR

® Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial
Bank: (NPCSF-GOODS-06a) - 2% of ABC:

OR

® Surety Bond callable upon demand issued by a reputable surety or insurance company
(NPCSF-GOODS-06b) - 5% of ABC, with

* Certification from the Insurance Commission as authorized company to issue surety

> Duly signed, completely filled-out and notarized Omnibus Sworn statement {Revised) (NPCSF-
GOODS-07), complete with the following attachments:

® For Sole Proprietorship:

" Special Power of Attorney

® For Partnership/Corporation/Cooperative/Joint Venture:

* Document showing proof of authorization (e.g., duly notarized Secretary’s Certificate,

Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

> Drawings and documents to be submitted with the Bid as specified in
Clause GW-12.2 of Section VI - Technical Specifications (GW-General Works);

> Complete eligibility documents of the proposed subcontractor, if any

. THE 2'° ENVELOPE (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:

> Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form
(NPCSF-GOODS-08)

> Duly signed and completely filled-out Schedule of Requirement (Section Vil) indicating the unit
and total prices per item and the total amount in the prescribed Price Schedule form.

» For Domestic Bidder claiming for domestic preference;

¢ Letter address to the BAC claiming for preference

® Certification from DT as Domestic Bidder in accordance with the prescribed forms provided

Page 2 of 3

This Checklist of Requirements shall be providad to prospective Suppliers/contractors including alf forms. Suppliers/contractors are
couraged to consult this checkiist before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION Vil - BIDDING FORMS; -

Standard Form No: NPCSF-GOODS-01
CONDITIONS: Ik

1. Each Bidder shall submit Two (2} copies of the first and second components of its Bid, marked Original and photocopy. Only the
original copy will be read and considered for the bid. Any misplaced document outside of the Original copy will not be considered.
The photocopy is ONLY FOR REFERENCE. NPC may request additional hard copies and/or electronic copies of the Bid.
However, failure of the Bidders to comply with the said request shall not be a ground for disqualification. ‘

2. In the case of foreign bidders, the eligibility requirements under Class “A” Documents (except for Tax Clearance) may be
substituted by the appropriate equivalent documents, if any, issued by the cotntry of the foreign bidder concerned. The eligibility
requirements or statements, the bids, and all other documents to be submitted o the BAC must be in English. If the eligibility ‘
requirements or statements, the bids, and aff other documents submitted to 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 goverment agency authorized fo translate documents, or a registered translator in the foreign
bidder's country; and shall be authenticated by the appropriate Philippine foreign service astablishment/post or the equivalent ‘
office having jurisdiction over the foreign bidder’s affairs in the Philippines.

These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and
corect. Upan receipt of the said documents, the PhIlGEPS shall process the same in accordance with the guidelines on the ‘
Govemment of the Philippines — Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimale is higher than the ABC, is required to submit his letter of non-
participation/regret supported by comesponding detailed estimates. Faiture to submit the two (2) documents shall be understood ‘

~ as acls that tend to defeat the purpose of public bidding without valid reason as stated under Section 9. 1.i) of the revised IRR
of RA 9184,

Page 3 of 3

This Checkiist of Requirements shall be provided to prospective suppliers/coniractors including alf forms. Suppliers/contractors are ‘
encouraged to consult this chackiist before submitting their proposals on the daadline for the submission and racoipt of offers.



BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF MARIPIPI
ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vill ~ BIDDING FORMS VIsP222156Se- _-'_
Standard Form Number: NPCSF-GO0DS-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
N f Contract/ a. Owner's Name b. Date Started Value of Qutstanding
ag‘e o g’; ra b. Address Nature of Work - % ¢. Date of Completion or Works / Undelivered
roject Cost ¢. Telephone Nos. Description Contract Duration/ Date Portion
of Delivery.
Govemment
Private
Total Caost

The bidder shall declare in this form all his on-going
Joint Veriture agreement other than his current joint

government and private contracts including contracts where the bidder (either as individual or as a Joint Venture) is a partnerin a

Note : This statement shall be supported with the following documents for all the contrac
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.

Submitted by

{Printed Name & Signature}

Designation

Date

venture where he is a partner. Non declaration will be a ground for disqualification of bid.

i(s) stated above which shall be submitted during Post-qualification:



BID DOCUMENTS

SECTION VIl - BIDDING FORMS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF MARIPIPI
ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

VisP22Z15068e

Standard Form Number: NPCSF-GOODS-03

The Statement of the hidder’s Single Largest Completed Contract (SLCC) similar to the contract to he hid

Business Name
Business Address

c¢. Telephone Nos.

a. Owner's Name Contractor's Role a.Amount at Award a.Date Awarded .
Name of Contract b. Address Nature of Work L % b.Arnount at Completion b. Contract Effectivity |
Description ¢. Duration ¢. Date Completed

Notes: 1. The bidder must state onl
2, Supporting documents s

Submitted by

Designation
Date

uch as any of the following: Certificate of Acceptance;
stated above shall be submitted during Bid Opening.

{Printed Name & Signature)

y one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
or Certificate of Completion; or Official Receipt (O.R); or Sales Invoice for the contract




8|0 DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
: COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION Vil - BIDDING FORMS - P VisP22Z1506Se

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 tfax return and audited financial statement for the immediately preceding
calendar year are:

Year 20

Total Assets

Current Assets

Total Liabilities

Current Liabilities

Net Worth (1-3)

Net Working Capital (2-4)

A B Pl Bl KAl

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 COCUMENTS A _ DESIGN; SUPPLY, DELIVERY, INSTALLATION, TESTING AND -

K COMMISSIONING OF MARIPIP! iSLAND SOLAR PV-DIESEL. "~

HYBRID SYSTEM (WITH ESS) v

SECTION VII{ - BIDDIMG FORMS VisP22715058e

Standard Form Nurnber: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT is entered into by and between:
, of legal age, {civil status) , authorized representative of
and a resident of

-and -

, of legal age, (civil status) , authorized representative of
a resident of

That both parties agree to join together their capital, manpower, equipment, and other
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION

ande
.

)

2. A

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 ful} power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated Contract
until terminated by both parties.

Name & Signature of Authorized Name & Signature of
Representative Authorized Representative
Official Designation Official Designation
Name of Firm Name of Firm
Witnesses
1. 2.
[Jurat]

[Format shall be based on the latest Rules on Nofarial Practice]
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S HYBRID SYSTEM (WiTH ESS)
SECTION VIl - BIDDING FORMS SN VisP22Z1506Se
Standard Form Number: NPCSF-GOODS-06a
FORM OF BID SECURITY {BANK GUARANTEE)
WHEREAS, (Name 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 (Vame of 8ank) of (Name

of _Country) having our registered office at
(hereinafter called “the Bank” are bound unto Naticnal 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) fails or refuses to fumish the Performance Security in accordance with the Instructions
to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first 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)



BID DOCUMENTS <. "L~ . : DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTINGAND .
S SN COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION Vil - BIDDING FORMS VisP22Z1506Se

Standard Form Number; NPCSF-GOODS-06b

FORM OF BID SECURITY (SURETY BOND)

BOND NO.: DATE BOND EXECUTED:
By this bond, We (Name of Bidder) (hereinafter called “the Principal’) and (Name of
Surety) of (Name of Country of Surety) , authorized to

transact business in the Philippines (hereinafter called “the Surety”) are held and firmly bound unto
National Power Corporation {(hereinafter called “the Employer”) as Obligee, in the sum of (amount
in words & 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 ourseives, 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 retumns and PhilGEPs registration certificate
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him
by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or
e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to fumish the Performance Security in accordance with the Instructions
to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void.
PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the

said Principal’s Bid and the amount of the Bid that is accepted by the
Employer.



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
' COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VIil - BIDDING FORMS VisP22Z1506Se

Standard Form Number: NPCSF-GOODS-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.

PRINGCIPAL SURETY
SIGNATURE(S) SIGNATURES(S)
NAME(S) AND TITLE(S) NAME(S)

SEAL SEAL




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF MARIPIF ISLAND SOLAR PV-DIESEL
HYBRID SYSTEM (WiTH ESS)

| éECTION VIl - BIDDING FORMS J. _ \VisP22Z21506Se
Standard Form No: NPCSF-GOODS-06¢
REPUBLIC OF THE PHILIPPINES )
CITY OF ) S.S.
BID-SECURING DECLARATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF -
MARIPIPI ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS),
VisP22Z1506Se

To:  National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

I/Wel, the undersigned, declare that:

1. //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) //we will be automatically disqualified from bidding for any contract
with any procuring entity for a period of two (2) years upon receipt of your Blacklisting
Order; and, (b) /we will pay the applicable fine provided under Section 6 of the
Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days from receipt
of the written demand by the Procuring Entity for the commission of acts resulting to
the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 34.2, 40.1
and 69.1, except 69.1 {f) of the IRR of R.A. 9184; without prejudice to other legal action
the government may undertake.

3. //We understand that this Bid-Securing Declaration shall cease to be vafid on the
following circumstances:

(@) Upon expiration of the bid validity period, or any extension thereof pursuant to
your request;

(b} 1am/we are declared ineligible or post-disqualified upon receipt of your notice to
such effect, and (i) /iwe failed to timely file a request for reconsideration or (ii)
Ifwe filed a waiver to avail of said right;

(c) Iam/we are declared as the bidder with the Lowest Calculated and Responsive
Bid, and //we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, //we have hereunto set my hand this day of
20 at , Philippines.

{Name and Signature of Bidder’s Representative/
Authorized Signatory]
[Signatory’s legal capacity]
Affiant

[durat]
{[Format shall be based on the latest Rules on Notarial Practice]

{ Sefect one and delele the other. Adopt same instruction for similar terms throughott the document.




. SECTION Vil - BIDDING FORMS

. :BIDDQCUMENTS - - DESIGN, SUPPLY; DELIVERY, INSTALLATION, TESTING AND

COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)
: s . VisP22Z15065e

Standard Form No: NPCSF-GO0DS-07

Omnribus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF ) S.8.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civi! Status], [Nationality], and residing at [Address of Affiant],
after having been duly swom in accordance with law, do hereby depose and state that:

1.

[Select one, delete the other:]

{If a sole proprietorship:] | am the sole proprietor or authorized representative of [Name of
Bidder] with office address at {address of Bidder};

[If a partnership, corporation, cooperative, or joint venture:] | am the duly authorized and
designated representative of [Name of Bidder} with office address at [address of Bidder];

[Select one, delete the other;]

{If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of
(Name of Bidder], | have full power and authority to do, execute and perform any and all acts
necessary to participate, submit the bid, and to sign and execute the ensuing contract for
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly
notarized Special Power of Attorney;

[If a partnership, corporation, cooperative, or joint venture:] | am granted full power and
authority to do, execute and perform any and all acts necessary to participate, submit the bid,
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the
Procuring Entity], as shown in the attached [state title of attached document showing proof of
authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or
Special Power of Attorney, whichever is applicable;)];

[Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign
govemment/foreign or intemational financing institution whose blacklisting rules have been
recognized by the Government Procurement Policy Board, by itself or by relation, mem bership,
association, affiliation, or controlling interest with another blacklisted person or entity as defined
and provided for in the Uniform Guidelines on Blacklisting;

Each of the documents submitted in satisfaction of the bidding requirements is an authentic
copy of the original, complete, and all statements and information provided therein are true
and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted:

[Select one, delete the rest;]

{if a sole proprietorship:] The owner or sole proprietor is not related to the Head of the Procuring
Entity, members of the Bids and Awards Committee (BAC), the Technical Working Group, and
the BAC Secretariat, the head of the Project Management Office or the end-user unit, and the
project consultants by consanguinity or affinity up to the third civil degree;

[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is
related to the Head of the Procuring Entity, members of the Bids and Awards Committee (BAC),
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10.

IN WITNESS WHEREOF, | have hereunto set my harid this __dayof __ ,20__at

the Technical Working Group, and the BAC Secretariat, the head of the Project Management
GCffice or the end-user unit, and the project consultants by consanguinity or affinity up to the
third civil degree;

{If a corporation or joint venture.] None of the officers, directors, and controlling stockholders
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head
of the Project Management Office or the end-user unit, and the project consultants by
consanguinity or affinity up to the third civil degree:

{Name of Bidder] complies with existing labor laws and standards: and

[Name of Bidder]is aware of and has undertaken the responsibilities as a Bidder in compliance
with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;

b.  Acknowledging all conditions, local or otherwise, affecting the implementation of the
Contract;

¢.  Making an estimate of the facilities available and needed for the contract to be bid, if any;
and

d.  Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or any
form of consideration, pecuniary or otherwise, to any person or official, personnel or
representative of the government in relation to any procurement project or activity.

In case advance payment was made or given, failure to perform or deliver any of the obligations
and undertakings in the contract shall be sufficient grounds to constitute criminal liability for
Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of confidence
through misappropriating or converting any payment received by a person or entity under an
obligation involving the duty to deliver certain goods or services, to the prejudice of the public
and the govenment of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as
amended, or the Revised Penal Code.

Philippines,

finsert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
{Insert signatory’s fegal capacity]
Affiant

[Jurat]

{Format shall be based on the latest Rules on Notarial Practice]




BID DOCUMENTS - . . DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTINGAND
. COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION Vill - BIDDING FORMS VisP22Z1506Se
Standard Form No; NPCSF-GO0DS-08
BID LETTER
Date:

To:  THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers finsert
numbers] , the receipt of which is hereby duly acknowledged, we, the undersigned, offer to
perform DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF
MARIPIPI ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) ( VisP22Z1506Se} in
conformity with the said Bidding Documents for the sum of fotat Bid amount in words and
figures] or such other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other
services, if required within the contract duration and in accordance with the scope of the contract
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form, amounts,
and within the times specified in the Bidding Documents.

Woe 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/confim that the undersigned, ffor sole proprietorships, insert: as the owner

and sole proprietor or authorized representative of fName 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 [Nams of Project] of the National Power Corporation ffor
partnerships, corporations, cooparatives, or joint ventures, insert: is granted full power and authority by the
[Nams 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 Letfter, including the
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of our
bid.

[name and signature of authorized signatory] {in the capacity of]

Duly authorized to sign Bid for and on behalf of

fname of bidder}




BID DOCUMENTS . - DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND'
. ’ : COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS) ‘

SECTION VI -~ BIDDING FORMS VisP22Z1506Se

Bank Guarantee Form for Advance Payment

To:  THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave,
Diliman, Quezon City

fname of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract,
fname and address of Supplier] (hereinafter called the “Supplier”) shall deposit with the
PROCURING ENTITY a bank guarantee 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 universal/commercial bank], as instructed by the Supplier, agree unconditionally
and irrevocably to guarantee as primary obligator and not as surety merely, the payment to
the PROCURING ENTITY on its first demand without whatsoever right of objection on our part
and without its first claim to the Supplier, in the amount not exceeding famount of guarantee in
figures and words].

We further agree that no change or addition to or other modification of the terms of the Contract
to be performed thereunder or of any of the Contract documents which may be made between
the PROCURING ENTITY and the Supplier, shall in any way release us from any liability under
this guarantee, and we hereby waive notice of any such change, addition, or 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]

faddress]

[date]




BID DOCUMENTS : . DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
o COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION Vil - BIDDING FORMS VisP22Z1506Se
CERTIFICATION AS A DOMESTIC BIDDER
This is to certify that based on the records of this office, (Name of Bidder) is

duly registered with the DTl on

This further certifies that the articles forming part of the product of (Name of Bidder)

which arefis {Specify) . are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please

encircle the applicable description/s).

This certification is issued upon the request of (Name_of Person/Entity) in

connection with his intention to participate in the bidding for the (Name of Project}

of the National Power Corporation (NPC).

Given this __ day of 20__ at . Philippines

Name

Paosifion

Depariment of Trade & Industry




L _

—

BID DOCUMENTS : DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
. - AND COMMISSIONING OF MARIPIP| ISLAND SOLAR PV-

o . DIESEL HYBRID §YSTEM (WITH ESS)
_SECTION IX — BID DRAWINGS ~ VisP22Z1506Se

L v

SECTION IX

BID DRAWINGS

NAT;ONAL POWER CORPORATION IX-i

}




DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)

8!D DOCUMENTS

|

SECTION IX — BID DRAWINGS VisP222150650
SECTION IX
AW — ARCHITECTURAL WORKS
CW - CIVIL WORKS
EW - ELECTRICAL WORKS
MW — MECHANICAL WORKS
NATIONAL POWER CORPORATION X3




BiD DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP1 ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {(WITH ESS)

SECTION I1X — BID DRAWINGS < VisP22Z1506Se

SECTION IX

BID DRAWINGS
ARCHITECTURAL WORKS

NATIONAL POWER CORPORATION PX-i




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MAR{PIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS})

SECTION IX = BID DRAWINGS VisP22Z1506S8e

TABLE OF CONTENTS
BID DRAWINGS

AW — ARCHITECTURAL WORKS

DRAWING NO. TTLE
MarSPV-BDA-17.001 GUARD HOUSE WITH COMFORT
ROOM

(Plan, Elevation & Details)

NATIONAL POWER CORPORATION




J

®
|

—— — ——— o —

FFLY
R IR

N /"  RIGHT SIDE ELEVATION

uﬁ%fzum SCALE 1:50

/ / 8 /" ISOMETRIC VIEW OF WIND GUARD
( ° < @ ° H%l?ﬁ" SCALE NTS
\ \ 700 [__.-,uﬂ_l
\ \ S B T
L Nlwes_{L g \ 8 E
' R TR \ g @ 7530 NATIONAL POWER CORFORATION
NG AVENVE Y BIR; ROAD)XCORNER CR/EZON AVENUE,
8 \ 8 1100 QUEZON CITY, PHRSPPINES
/™  FRONTELEVATION g D) g - . o B S e e e e )
u%nm SCME &30 / § = LOCATION: AGTY. CASIRANG, MARIFIM IELAMD, ILIRAN
/ - M™E  GYARD HOUSE WITH COMFORT ROOM
7 A Mv A 4 {PLAN, ELEVATION & DETAILS)
= RUSH TYPE WX0DEN DOOR = ALMNIA SLIOWG WNDOW — PRE-CAST CONCRETE  LOUVER, BY o0 | DATE
~ BOTH SIOE WARRE ALYWOOD - 6mm THC CLEAR GLASS 250:250mm ey sowtmm  __ RRR VALAWEVA
= KO. FIRST CROUP LUMGER JAMS — ALLMSNUM fRAME ANALOK FINISH PRINCEN, ACEAD
-1 = HEAVY DUTY MECHANISM prumt___ | EYCT
REVIEMED PRICIPAL DGR, I ARCHT, REQ
/" "\  SCHEDULE OF DOOR AND WINDOWS i
v v BB R
MorSPYBRA-17.001 SCALE 150 = wmors, L Woc R
ow1i0 MarSPV-BDA17.001 | seceioVIsP22Z1506S0
rev. | pavE : NATURE OF REVISKON w [ m ve | SONE AS SHOWN i BID DRAWIRG — _IW [~




BID DOCUMENTS

SECT!ON'I}I( - BID DRAWINGS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIPE ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP2221506Se

DRAWING NO.

MarSPV-BDC-17.001

MarSPV-BDC-17.002
MarSPV-BDC-17.003

MarSPV-BDC-17.004

MarSPV-BDC-17.005

MarSPV-BDC-17.006
MarSPV-BDC-1 7.I007
MarSPV-BDC-17.008
MarSPV-BDC-17.009
MarSPV-BDC-17.010

MarSPV-BDC-17.011

TABLE OF CONTENTS
BID DRAWINGS

CW - CIVIL WORKS

TITLE

SITE DEVELOPMENT PLAN
(Maripipi Solar Power Plant)

SECTION THRU 1-1 & CONCRETE
ANCHOR
(Plan, Section & Details)

SECTION THRU 2-2 & SECTION OF
PERIMETER FENCE WITH OPEN
CONCRETE CANAL

DRAINAGE PLAN
(Maripipi Solar Power Plant)

LAYOUT OF ZOCALO WALL &
CONCRETE ANCHOR
{Details)

TYPICAL MOUNTING STRUCTURE
(Foundation Plan, Section & Details)

TYPICAL MOUNTING STRUCTURE
(Frame & Details)

TYPICAL MOUNTING STRUCTURE
(Right & Left Side Elevation)

TYPICAL MOUNTING STRUCTURE
(Frame Layout)

TYPICAL MOUNTING STRUCTURE
(Front & Rear Elevation)

TYPICAL MOUNTING STRUCTURE
WITH GUTTER & DETAILS OF
GUTTER SUPPORT

(Front Elevation & Isometric View)

NATIONAL POWER CORPORATION

Cw-




L B C

BID DOCUMENTS

SECTION IX — BID DRAWINGS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF MARIPIP! ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

VisP22Z1506Se

MarSPV-BDC-17.012

MarSPV-BDC-17.013

MarSPV-BDC-17.014

MarSPV-BDC-17.015

MarSPV-BDC-17.016

MarSPV-BDC-17.017

MarSPV-BDC-17.018

MarSPV-BDC-17.018

MarSPV-BDC-17.020

MarSPV-BDC-17.021

MarSPV-BDC-17.022

MarSPV-BDC-17.023

TYPICAL CISTERN, GUTTER
ELEVATION
(Section & Details)

TYPICAL MOUNTING STRUCTURE
(Rear Elevation with Inverter, AC Box,
Fire Extinguisher & DC Box)

MOUNTING STRUCTURE FOR
INVERTER, AC/DC BOX & FIRE
EXTINGUISHER

(Plan, Section & Elevation)

CISTERN
(Section & Details)

SEPTIC TANK
(Plan, Section & Details)

ELEVATED WATER STORAGE TANK
(Plan, Section, Elevation & Details)

SECLUSION FENCE & GATE
(Plan, Section & Details)

ENTRANCE GATE & PERIMETER
FENCE
(Elevation, Section & Details)

DIRECT BURIED STEEL POLE
(Section & Details)

TRANSFORMER PAD
{Plan, Section & Details)

ESS FOUNDATION
(Section & Details)

GUARDPOST WITH COMFORT ROOM
(Foundation, Roof Framing, Roof Beam,
Column & Wall Footing)

NATIONAL POWER CORPORATION

CW-l




f s
— ——

I
fgp ey : (3 y X
/& 23t O T L O A TR, \
[T T | LRI~ 4 _
/ A O O OO A O O O (L R LT
, SNANANERNRNAEERRANARENRRNERN]NNNNS NERENENADE £y
-~ g "
g

&L ST
éc‘\ En ;J/VG
&0
a5

REFER TO ELECTRICAL
ORANINGS FOR SWITCHYARD
LAYOUT

VICINITY PLAN

Brgy. Casibang

HOT TO SCALE

Brgy. Poblacion

Brgy. Binongto-an

Mangnn GFP

N0

MARIPIPI ISLAND

LOCATION PLAN
WOT TO SCALE

NOTES:
1. ALL DIMENSIONS ARE W MILMETERS UNLESS OTHERWSE
\ INOICATED,

2 Eﬂammmmmomstm

I THE CONTRACTOR SHALL YERFY ALL DIMENSONS PRIOR
TO_ CONSTRUCTION. THE HPG SHALL BE NOTFED OF ANY
DISCREPANGES OR MCONSISTENGEES.

4 REFER TO ELECTRCAL ORAWNGS FOR SWICHYARD

. Lrout

SITE DEVELOPMENT PLAN
%ﬂw SCALE 1:600

ALL VEGETATION WITHN THE SOLAR SITE AS WELL AS THE

SURROUNDING AREAS OF THE SITE AS
CLEARED,

WTHIN THE
SHOWN IN THE DRAWNG SHALL BE CUT AND

LEGENDS:

EWT —~ELEVATED WATER TANK
¢S =CGSTERN

o ~GUARD HOUSE

R —COMFORT

ST =SEPTIC TANK

Ess —ENERGY STORAGE SYSTEM

—O—O—O—  -PERMETER FENCE
(BARBED WRE)

-
i [ 1 =CONCRETE ANCHOR
“

| SRR GO G HU S S G s tu S G S e S—

SITE DEVELOPMENT PLAN
(MARIPIPI SOLAR POWER PLANT} y)
= === SUMATTED: Il.m

e e
= | ENGR SARDAT. A
CYLRAGHT o,
HEC G%ncv JR,
MECH, WANAGER,

ows.no. MarSPV-BDC-17.001 ]mm VisP22Z1506Sa

NATURE OF REVON av [oe Tan AP0, | SCALE: AS SHOWN i BID‘DWNC&I"'&\!—




C— = = = = 4

e S e manet Y s oun Aenel S—

SECTION THRU "1-1"
MorSPV-BC~17.002  SCALE NTS

200min.
Z
Lo
L{ [
i £ VERTICAL BARS
&l / 2
|__Somin |

PLAN SECTION

/7  CONCRETE ANCHOR
NorSPV—BOC-17.002  SCALE NTS

| GO [ AU s

NOTES:

t. THE INCLINATION ANGLE OF THE SOLAR PANELS MUST
2. mm%mmmmnmm
3. CONCRETE ANCHORS ARE FOR ANCHORAGE OF HEAYY QUTY
4. MHmmwmm&:

f'e = 20.70 MPo AT 28 DAYS PERIOD.

5, AL REINFORCING BARS SHALL CONFORM TO THE LATEST
. GRADE 275

SEC IIO!I THRU 1-1 AND CONCRETE ANCHOR
" (PLAN, SECTIONS & DETAILS)
£

” 6D | ot m
CESGNED UBITTE KU

o | BT -
ROMED | MmeCra DGR SARCHT.  IRETANENDR:

CMUNACHT vy
ELEC, 'Y JR
WECH MAMAGER, D00

 owi )0 MarSPV-BDC-17.002 [m-nvspzzzmsse

ey, | oaTE MATURE OF REVFION

e[ 5 A5 |————B1D-DRAWING— -ser—+—




—_— O

. e & = = &=

S

| SR S G U S e ansu S S

SECTION THRU "2-2"

uarsp\zﬁttc/—ﬁ.oos SCALE NTS

DETAILA
nasp\*-\aﬁ-ﬁ.oos SCALE NTS

| -

SECTION THRU 2-2 AND SECTION OF PERIMETER

FENCE WITH OPEN CONCRETE CANAL
2

L.J oD | DATE

Y. N
DEnan TR DGMTEA O |
DR F?'!I "
REVEEWED PRINCIPAL DIGR. } ARCHT.
BEC PROVER G. L3

[ovam. MarSPV-BDC-17.003 [ visP22215085¢

MATURE OF REVEZN

e e | 7o a5 0w | BID-BRAWING —{-w1—|




— p———
— _—

i X I
GUTTER (RAN :
T
Cq
é\fyé\Mgﬁ‘qNG arse
RO
&
&
CONNECT TO THE
i soe
CONNECT TO THE
NEAREST DRAINAGE
BB

/"  DRAINAGE PLAN

u%ﬂ.m SCALE 1:500

| SN USRS s s S annai sunti s onai cnnvi s seni s i e cunb A fas S s

NOTES:

1. AL DMENSONS ARE IN SMLMETERS UNLESS OTHERWSE
INDICATED.

THE SUPPLER SHALL VERIFY ALL DMENSIONS PRUR TO

2

P
5

CONSTRUCTION.
DISCREPANCIES CR INCONSY

NBRUM  SLOPE

BE S=1.0X

AlL TREES AND SHRUBS WTHIN THE SOLAR SITE SHALL BE
AND GRUBBED.

NPC SHALL BE NOTFED OF ANY
STENCGIES.

LEGENDS:

7

DRAINAGE PLAN

{MARIPIPI SOLAR POWER PLANT)
w CHD | DATE

SURTTEX HL’

Frer

OERONED
oo
REEWED | Praces, oG, |Recosmipoey, A SCESPRTU |
B
MEOL

owaso. MarSPV.BDC-17.004 Immvupzzzﬁnss-

ARV, | OATE INATURE OF REVISION

assiomr-|———BID DRAWING — [ ev-1_|




 B—

I:IOTES:

ALL DBJENSIONS ARE N MILLIETTERS UMLESS OTHERWSE

INDICATED,
2 MMME&&L&LBENOTIFEDGMYTO
GRAVEL SURFACING DISCREPANCIES OR INCONSISTENCIES.

LEGENDS:

EWT ~ELEVATED WATER TANK
S —CISTERN

pum——
1

i [] |-CONCRETE ANCHOR

1
b

LAYOUT OF ZOCALO WALL &
CONCRETE ANCHOR

4
uﬂ%ﬂms SCALE 1:300

| SN [ WS SHGR SN S cum Snan fusul somi Saet Gununi Suani s s S—

owzro. MArSPV-BDC-17.005 lmnw.pzzzmoss.

INATURE OF REVVSION

wowm [ [ | i arswomy|———BID-DRAWING—| e 1|




—r -~

NOTES

l"[-."l C [y | =1 F=1 =1 [y =1 iy iy | I",-]'I AT 28 DAY PERIOD.
‘ e dfyer aer OPaer  Paer UFJer  UPIor  LPIor  LPJeF  UFA0F | Laier  * Fohatuons of P FoR GErORVED ST, DARS GRADE 270
H 3 ALOWSLE BEARNG CAPACITY OF SOL SHALL HOT B LESS THAN
’ 4 AL ASPECTS OF CONSTRUCTON AND DETALING OF
) RENFORCEMENTS SHALL BE K ACCORDANCE WTH THE LATEST
EDITION OF ACI CODE.
“ 5. DEGREE OF COMPACTION OF BACKL SHALL BE 90X OF RELATIVE
6 THE OESKN OF THE NOUNTNG STRUCTURE INCLUONG THE
FOUNDATION SHALL BE PREPARED BY THE SUPPLER SUBJECT TO
U NPC'S REVEW AND APPROVAL FINAL DRIENSON SHALL BE W
CONSIDERATION OF THE LANMUM REQUREMENTS.
l"‘u‘lc-r e C-F l'ru.ﬂc-r ['D“[c-r (1 CF Ml o-F M c-r i e-F M e M=t cF r',‘lj'1c-r 7. ALL DMENSONS ARE IN MULMETERS UNLESS OTHERWSE SPECFED.
U gl = Sl Bl gl el [l [l (gl [Tegell Bl |
U /~ "\ FOUNDATION PLAN
uu@v'vﬂ_c;ﬁ.oos SCALE NTS
I._l ' 2-LAYER CHB WTH VERT.
BARS AND
HOR, BAR AS SHOWN WTH
U £ MORTAR TOPPING
GUSSET PLATE g -
/]
J ) ’
Z
zé@x‘”
§
U ' TRANS. BARS
U 800mi — LONGITUDINAL BARS
= | ’\‘%\\A‘«\j
VERTICAL BARS
// Z
U 5\( [ 1] /"  ZOCALOWALL
£
p4 [:I LI € u%ﬂmﬁ SCALE NTS
U / — g 8
———1- —— FOOTING BARS
U oneR:
\250min.
U PLAN mmm.m
™ TYPICAL MOUNTING STRUCTURE
U (FOUNDATION PU.AN.SECTIDN&DE!’NLS)’
/7 COLUMN-FOOTING (C-F) W] o | o L
U HoSPYZBJ-17.006  SCALE NTS - o s e
REVIEWED xic ENORJ. k.
u BEe,
WECH,
oo MarSPV-BDC-17.008 | = VisP22Z1506Se
U = o ot o [om [ e | soue AB o | BID DRAWING—| sev-v—{—

NN COMPRESSIVE STRENGTH OF CONCRETE SHALL BE 20.7MPa




| e Sacu daentl St et e st S s G e st ca N e S—

STANLESS STEEL BOLTS AND NUTS

°]

P MS PLATE HOT IXPPED GALVANIZED

DETAILA N\

DETAILB

N
uusp'v@_o;ﬁ.m SCAE NS u«@vﬂc/-ﬂm? SCALE

NTS

— | =

(=]

/7~  DETALC

ua-sﬁﬂc/-ﬁ.m? SME  NTS

. THESE ARE FOR BIDDING
SUPRLIER SHALL SUBMIT THE APPROPRIATE DESICN FOR THE

HOIJNTNGWSIJBJ‘ECTTONPC'SMM
APPROVAL. FINAL DWMERSION SHALL BE IN CONSIDERATION
WITH THE MINIIUM

REQUIREMENTS.
. THE INCLINATION ANGLE OF THE SOLAR PANELS MUST

BE 10

NATIONAL POWER CORPORATION
GABRIEL Y. TCHON BLOG., BEN. KIRIAM P,
AVENVE ¥ 8iR ROAD! CAEZON AVENUE,
1100 T, PHLPPINES

AR BELAND SOLAK PO HYRAD SYSTEM OWTH EX5)

LOCAROH: SRGY. CANBANG, MARIMPL LAND, BRLIRAN

mmm“ OELMVERY, BSTALLATION, TENTING AMD COmMERIONING OF

e TYPICAL MOUNTING STRUCTURE
{FRAME & DETALS)

[ CD | DATE

o

[ PAT

REVENED | PRONCPALENGR IARCHT, | RECOMMENDEX
BEC

M

:NMMWBDMT.W |mmVIsP222150680

oueas o |——BIDDRAWING. | s |




AT L T TR A E

NOTES:

1.
2

3

USE STRUCTURAL GRADE STEEL SHAPES, BARS AND
PLATES CONFORMING TO ASTM ASS.

ALL STRUCTURAL STEEL SHALL BE FABRICATED AND
ERECTED IN ACCORDANCE WITH THE AISC
SPECIFICATIONS AND CODE OF STANDARD PRACTICE,
ALl STRUCTURAL. STEEL ARE HOT DIP GALVANIZED
IN ACCORDANCE WITH THE LATEST EDITION OF THE

ASTM A123.

THESE ORAWINGS ARE FOR BIDDING PURPOSES
ONLY. THE SUPPUER SHALL SUBMIT THE
APPROPRIATE DESIGN FOR THE  MOUNTING
STRUCTURE SUBJECT TO NPC'S REVIEW AND
APPROVAL. FINAL DIMENSION SHALL BE IN
CONSIDERATION WITH THE MINIMUM REQUIREMENTS.
THE INCUNATION ANGLE OF THE SOLAR PANELS
MUST BE 10,

NTS

N\ LEFT SIDE ELEVATI

umﬂ_c;n.m SCALE

| el SunUR SR SENG W GHEV S AU SO Sun S S S S S, -

=2

ROECT: DEMOR, SUPPLY, DIELVERY, ISSTALLATION, TETTING AND COMMMRIONING OF)
MARPE LAND S0LAR

PY-ORCTIL HTOND STETIRE $MTH 53
LORATORE e R
me TYPICAL MOUNYING STRUCTURE
{RIGHT & LEFT ELEVATION) P
e i e wiBeoin_
[omom | TYS0 o
(77, ¥} RECOMMEMDED:
CMLININT 2%,
| e APOVE: LY % r.3
WEOE

[vare MarSPV-8DC-17.008 Imuﬂlmm

NATURE OF REVASICH | o

o sswom | BID DRAWING—| w1




bl §
———

—
—_—

Lk

B,

(4

8OLT HOLES

2N
N B

: y = R = AL —
i y I ( £
3 tH L] a7e REG—
1 | I \\ RAIL RAIL g RAl
J i " 3 : —
-' = = e 4 @
{l RAIE R R FRAMES
\
\ BOLT HOLES
E_l \ ;‘/ f(/ A4 }
i B A ) ;
. y. JI L] RAL RAIL NID CLAMP
i_i JILL e Eeily e — oo e ——
rwt‘:( X TN mﬁ—?‘\ T T Wi —
r.m . IJ\
i (. 5‘-}—@, % o e —=
RAIL RAIL RAIL
u ~ —7 BOLT HOLES
X { - — 1‘5/1 |: _I_\E’I . .
RAIL g RAIL RAIL g
U @ g m
’( 7 BOLT HOLES
we N
_l\?ll JiZ# A * 30— n! 1\5| J
RAIL RAIL RAIC
U I \ / 7 7 7 l' BOLT HOLES
=== ST e 7w o o —aF
U RAIL RAIL RAIL
N FRAME LAY-OUT
I_I hﬂ’%ﬁm SCALE NTS
NOTES:
U 1. g smucm%msm SH»\P:. B:RS AND PME mmmfwmmmmwww
ERECTED M ACCORQANCE WITH THE AISC SPECIFICATIONS
' 3 AL SRUCTURL STEEL ARE HOT DIP GALVANZED 4 e TYPICAL MOUNTING STRUCTURE
Ll mmmummmwmsmnm {FRAME LAYOUT)
4. THESE DRAMINGS ARE FOR BIDDING PURPOSES ONLY. THE 2
SHALL SUBMIT THE APPROPRWIE DESIGN FOR W] R | ot ﬁ
THE MOUNTING STRUCTURE SUBJECT TO RPC'S REVIEW ANO CESED TR R -
U APPROAL PNAL DMENSON SHAL € N CONSDERATION e -%
5. EACH SOLAR PANEL SHALL BE MOUNTED TO THE RALINGS FEABMED | PRNGPAL DGR IARCHT. | RECOMMDIOED:
WITH AT LEAST 10 CONNECTORS BETHER &Y BOLT OR CILIOHT Co
U CLAMP. [T APPIONEL: 6. B JR
MECH.
owas MarSPV-BDC-17.009 | wesweVIsP2221506Se
I
U NATURE OF REVION sl AT SHOWN. | BiD‘ﬂRﬁWING—[-m—q—.




"SLNGIGHINTTY NN ML MM
NOUYHIQISNOD M1 38 TIVHS NOISNIWIQ "N “TVAONddY
ONY M3ASH SOdN OL LO3MSNS JWNLONMELS ONUNNOM 3HL
UGS NI JUVRIAOUDDY JHL UMENS TIHS H¥IdINS

L CANO S3S04HNd DNIGMIE H0J Y SONMYST 3S3HL v

LTy
N Q3ZINYATYD o0 IOH Ry T[AUS ™MINLORILS Tiv T

ONY qivoRiEyd 38 TWHS THIS VanuOnuIs T T
SAUYd ONY SHYD ‘S3WHS TS 30VH0 TWAINMIS 3sn L

" e e e ML 40 -0 N o 0 N D B o . A e " v ——_—— g i o

1) SN E NN EE. HENN ANSEEEEEEEREEN ) AN RN

FANEEEEEEEMER] 90 N O A L D RGO O A O EEEMEDSUNME] EENRENRNRKEENL SXNN AEEEREEEN NEANENEEEEENN MOMUGOEEENEREEN IDENEARESAENEE FESREENNENNENES ENENENNEEEEEN W ANEEEEEEEEN

FEAEEEEEEENRE] DERAENEEEEEEN EESAGEFOUYSUE (REREEENEEEENSEE IENEMEERGWHRE] CEEENEERENEEN. SXENE NN REREE EAEEEESEEERENSY (PUNGGFEFURRUE (EENEREESSRREY INERENENEESESS ERdMEENEENENE] SNSSEEEEEENSE ENEEENE EEENEE

| L) ] . REXE (3 1] (1 1] EEEEN - 3 ENESEEEEENE

) Ll e .l..l“ EE AN ...
T I L Ll

punis I — R B S R ——

oy B et (e Bt i R —

A B



| S | G A SEEDTUE U [

L L

L —. L

T T T e T
WALEREEWS Wl L
SxadEE SR II‘II

c.c.c. .9 0.V 0 00 454 0 0 6

FRONT VIEW ELEVATION WITH GUTTER
MarSPy-BDC-17.011  SCALE NTS

A

GUTTER SUPPORT:
FLAT BAR 20X20M

GUTTER SUPPORT:
L20X20X2MM

100 MM DIA. UPVC PIPE
GOING TO CISTERN
{INCLUDING PIPE SUPPORT)

DETAILS OF GUTTER & SUPPORT
MarSPY-BDC-17.011 SCALE . NTS

NOTES:

1.
2,

i\LacEITg[E’NSlONS ARE N MILLIMETERS UNLESS OTHERWISE
N .

THESE DRAWINGS ARE FOR BIODING PURPOSES ONLY., THE
SUPPLIER SHALL SUBMIT YTHE APPROPRIATE DESIGN FOR
THE MOUNTING STRUCTURE SUBJECT TO NPC'S REVIEW AND
APPROVAL. FINAL DIMENSION SHALL BE IN CONSIDERATION
WTH THE MINIMUM REQUIREMENTS.

GUTIER SLOPE = 0.5%

PROEECT. DERION, SUPPLY, OELIVERY, PEETALLATION, TESTING ANO COMMIETIONDNG OF
MARSPIF| [ELAKD SOLAR PYV-DIRESEL HYERD SYSTEM (WITH EX3)

LOCATIN: BRQY. CASIBANG, MAIPPT ILAND, BILIRAN

OF GUTTER SUPPORT

(FRONT ELEVATION & ISOMETRIC VIEW} ,

TMETYPICAL MOUNTING STRUCTURE WITH GUTTER & DETAILS}

D
S i
= -
REVIEWED PRINCPAL BNGR { ARCHT.
e S
BEC. m G B¢ PO JR
Iﬂ:'l.

v MarSPV-BDC-17.011 |mm.\fsP22Z15055E

HATURE OF REVIOOR o | oo, | mecn

APPD, MASSHOWH[

|——BIDDRAWING— | mt—]




o =

c— C— =2 = CTZ

[ VR S

NOTES:

1, ALL DIMENSIONS ARE IN WILLMFTERS UNLESS OTHERWSE
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WITH THE AISC SPECIFICATIONS AND CODE
OFSTNWMD
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AND COMMISSIONING OF MARIPIPI ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)
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NOTES:

t.

ALL EQUIPMENT RATINGS EXCEPT FOR THE SPP, ESS AND DRY TYPE TRANSFORMER AS SHOWN
ARE INDICATIVE AND FOR BIOOING PURPOSES ONLY. ACTUAL QUANTITIES, RATING AND SIZES
oF F'V-N?RA'I'S. INVERTERS, CIRCUIT BREAXERS, WIRES WNCLUDING ALL NECESSARY MATERIALS

AND ACCESSORES TD FUNCTION AS INTENOED SHALL BE DETERMINED BY THE SUPPLIER BASED
ON THE ACTUAL SYSTEM

THE DETAILED DESIGN AND NECESSARY CALCULATION FOR THE REQUIRED NUMBER AND SIZES
OF PV-ARRAYS, HVERTERS, WRES, CONDWTS AND CIRCWNT BREAXERS INCLUIXNG INDOOR AND
OUTDOOR LIGHTING SHAZL BE SUBMTIED FOR NPC'S REMEW AND APPROVAL

ALL ELECTRICAL WORKS SHALL BE DONE N ACCORDANCE WTH THE LATEST PROVSIONS OF
Mmmmmmmmvumwmmmnwsor
THE LOCAL CODES AND STAKDARDS.

PULL BOXES OF APPROPRIATE SIZE SHALL BE PROVIDED TO ACCOMMODATE THE NUMBER OF
SPUCES OF WRES.

OPOSED NON CURRENT-CARRYNG METAL FARTS OF MODWE FRAMES, EQUIPMENT, AND
CONDUCTOR ENCLOSURES SHALL BE PROPERLY GROUNDED.

THE SUPPLER SHALL DETERMINE RE VOLTAGE OUTPUT RATING OF THE ESS,

THE KYA RATING OF THE DRY TYPE TRANSFORMER (DTT) FOR SPP AUXUARIES IS ONLY
INTERDED FOR THE POWER AND UGHTING LOADS OF THE SOLAR PV PLANT.

AL DIGITAL ENERGY METERS INCWDED IN THE PROJECT SHALL HAVE APPROPRIATE
TEST ROCK AND  ENCLOSED BY STANNLESS STEEL HOUSING,

., COMMUNICATION CABLE BETWEEN SOLAR PY PLANT AND EXISTING DIESEL POWER PLANT

SHALL BE STRINGED/IRSTALLED IR THE ELECTRIC COOPERATIVE'S DISTRIBUTION SYSTEM
POLES,
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NOTES:

Al ELECTRICAL WORKS SHALL BE DONE W ACCORCANCE WTH THE
TEST PROVSIONS OF THE PHUPPINE ELECTRICAL CODE AMD SHALL
g}mvmmmmmamwummm

EXPOSED NON CURRENT-CARRYING METAL PARTS OF EQUIPMENT AND
CONDUCTOR ENCLOSURES SHALL BE PROPERLY CROLINDED.

THE SUPPLER SHALL PROVIDE ALL NECESSARY LINE
TAPPING OF THE PROPOSED RE LINE TO THE EXSTING MARPIP
SYSTEAL DRAWNGS SHALL BE SUBNITTED FOR NPC APPROVAL.

THE 150kW OUTPUT OF SOLAR PV SYSTEM AND THE 150kWh/iS50kW
OUTPUT OF ENERGY STORAGE SYSTEM SHALL BE INTEGRATED TO
THE MARIPS! DISTRIBUTION SYSTEM. THE SUPPLER SHALL PROVIE
AL RECESSARY MODKLES TO FULLY COMMUNICATE WM THE
EASTING DIESEL GENSETS AT DIFFERENT RATINGS AND MAKE.

ELLWHENTWINMP{R“WMEBGSTINGAND

QUIPMENT SHADED
ALL OTHERS ARE INCLUDED IN

LEGEND:

— DIESEL GENERATOR
— VOLTAGE TRARSFORMER
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— UGHTNING ARRESTER
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— TRANSFORMER
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— CURRENT TRANSFORMER
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NOTES:

1.

REFER T0 ORAWNG NO. MorSPY-BDE-17.004 AND MorSPY-80E—17.005
FOR THE SOLAR PV PLANT AND ENERGY STORAGE SYSTEM TAKE OFF
STRUCTURE DETALLS.

ALL DRENSIONS INDICATED ARE N MELLAETERS UNLESS OTHERWRSE SPECFED.

THIS DRAMNG IS CORCEPTUAL AND FDR EROONG PURPQSES OMLY. THE SUPPLER
SHAL DENTFY THE APPROPRUTE AMD  SUMARE  LOCATOR  OF
EQUIPHENT/STRUCTURES, PULLBGX (PB), COMMUNICATION, AND POWER LRNE
ROUTE AS SHOWN TD SUIT ACTUAL FIELD REQUIREMENTS AND TO BE SUBMITTED
FOR NPC'S REVEW A0 APPROVAL

AL EQUPNENT N SROKEN T _ ) INES ARE FOR FUTURE INSTALLATION. AL
OTHERS ARE WCLUOED ¥ THE CONTRACT.

C,q %
& ST
/*/ooff?}/
» Gljm\w

AN
N

\g‘ﬂ

h 4
@o

a]

/7N  SOLAR PV PLANT

NARSPY-EDE-17.003  SCALE

’..—
¥

4

LEGEND:

(@ — SPP TRANSFORMER

@ — ESS TRANSFORMER

| — STWING INVERTER

K] — AC COMBRNER BOX

0] — 0Ceox

EWT — ELEVATED WATER TANK

€S — CISTERN

GH W/CR— CUARDHOUSE WITH COMFORT ROOM
— ENERGY STORAGE SYSTEM

|EB
I

SEPTIC TANK
SOLAR PV ARRAY
PERIMETER FENCE (BARBED WRE)

NATIONAL POWER CORPORATION

j GABRIEL Y. ITTHOH UDG.. SEN. MIRIALL P. DEFEMSOR-EANTIAGO AVEHUE
FORMER.Y HIR ROATA CORMER GUEZUN AVENUE, DILIMAN 1100 CLIEZON

Y.

SWITCHYARD

PROECT:DESIGN,  SUPPLY,  DELIVERY, INSTALLATION, TESTING ANDY
COMMISSIONNG OF MARIPIPI ISIAND SOLAR FV-DIESEL KYBRIO
SYSTEM (WETH ESS)

LOCATION: BRGY, CABMMMG, MARIPIM EELANG. INURAN

e EQUIPMENT LAYOUT
{MARIPIPI SOLAR PV PLANTH
[ O | oaE KNS
DESIGHED

2
HAREJB\‘-E;}/E-‘\?.DOJ NIS 1:125

| L

£
£
REVENED | i

o . MarSPV-BDE-17.003 Imm VisP22Z1506Se

REV. | DATE NATURE OF REVISION

SAERS SHOWN

BID DRAWING— |1




=

- e . L. e .

—|

®

ESS TRANSFORMER

spp lRmSFD_RMER[

$onommmy

NOTES:

1. THIS DRAWMNG IS COHCCPTUAL AND FOR BIDDING PURPOSES OMLY. THE SUPPLER SHALL
DENTFY THE APPROPRATE AND SUTABLE  LOCATION OF  EQUIPMENT,
COMMUNICATION, ANO POWER LINE ROUTE AS SHOWN TO SUT ACTUAL FIELD
AND TO BE SUBMITTED FOR NPCS REVIEW AND APPROVL

2. TRANSFORMER LOW VOLTAGE AND HIGH VOLTAGE BUSHINGS
WTH INSULATING SHROUD AND ALL NECESSARY ACCESSORI
OF SINGLE OR MULTPLE CABLES.

L8 mmmzmnmm&swmm

SHALL BE PROVIED
ES FOR TERMINATION

4. THE NUMBER OF LIGHTNING ARRESTER SHOWN N THE BID DRAWNG IS INDICATIVE
ONLY. THE SUPPUER SHALL PROMDE SUFFIGENT NUMBER OF - LGHTHING
ARRESTERS WHCH ARE TO BE STRATEGICALLY LOCATED TO PROTECT THE ENTIRE
SOLAR PV PLANT SWTCHYARD FROM UGHTNING STRKES. THE LOCATION OF

UGHTNING ARRESTERS SMALL NOT CAUSE SHADNG ON THE SOLAR PV ARRAYS.

5. AL DIMENSIDNS AS SHOWN ARE IN SMCLMETERS LNEESS OTHERWISE INDICATED.
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/7N SECTION "B-B"
MARSPY-BOE-17.008  SCALE 1:60

TO AC COMBINER BIOX

2 SECTION "C-C"
MARSPE-EDE-17.003  SCALE 1:60

2 TRANSFORMER LOW VOLTAGE AND HIGH VOLTAGE
BUSHINGS SHALL BE PROMOED WITH NSULATING
SHROUD AND ALL NECESSARY ACCESSORIES FOR
TERMINATION OF SINGLE OR MULTIPLE CABLES.

3 TRANSFORMER TANKS SHALL BE GROUMDED AT TWO POINTS
DMGORMLY OPPOSITE EACH OTHER. THESE CONNECTKONS
SHALL EE MADE FROM TWO DWFERENT FONTS OF THE
CROUNIXNG GRID. TRANSFORMER KEUTRAL CONDUCTOR SHALL
BE DIRECTLY CONNECTED TO GROUND MAT.

4. AL DRENSIORS AS SHOWN ARE W WILLMETERS UNLESS
OTHERWISE INDICATED,
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NOTES:

1. EXPOSED NON CURRENT-CARRYNG METAL PARTS OF MOOULE FRAMES, EQUIPMENT, AND ENCLOSRES SHALL BE

PROPERLY GROUNDED.

2. DETAL "A” SHALL BE APPUED TO ALL MAJOR EQUIPMENT SUCH AS STRING INVERTERS, DC BOXES. AC COMBINER
80K, TRANSFORMERS.

3 0ETARS LN, °F°, 6" AND ‘W SHALL BE APPLED TO MOUNTING STRUCTURES AND OTHER PROTECTION SUCH AS

CT/PT, FDS, LICHTNING PROTECTION.

4. DETAL "K® SHALL BE APPLED 1O SOLAR PV MODULE FRAKES.

5 GROUNDING CONOUCTOR SHALL BE EMBEDOED AT LEAST 0.60&

6. THIS DRAWNG SHALL BE WORKED WATH DRAWANG NO. MarSPV=-BOE-17.007.

7. ALL DIMENSIONS INDICATED ARE IN MILUMETERS UNLESS OTHERWISE SPEQIFIED.
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SYSTEM (WITH ESS)
LOCATIOR: BRGY. CASEMANG, MASIPIPL FILAND, BILIRAX
me
100 mm® BARE STRANDED COPPER, TIN ANNEALED ] — |STRING INVERTER
. m. = ) SOLAR PV GROUNDING SYSTEM LAYOUT
------ 100 mm® INSULATED STRANDED COPPER, TIN ANNEALED (@ — ISPP TRANSFORMER { ;
50 mm® INSWATED STRANDED COPPER, TN ANNEALED @ = ESS TRANSFORMER o | oo | o i "‘f'{’ )
22 mm® INSULATED STRAMDED COPPER, TN ANNEALED (0 — CROUNDING ROD CONNECTION e ‘; ehet
3.5 mm" INSULATED STRANDED COPPER, TIN ANNEALED sk — HORIZONTAL TEE CONNECTION REVEAED | PRNGPALENGR IR, Drecouerden
@ — cROUNDING TEST PIT B — HORIZOKTAL 90° CONNECTION | ovumecim .
KB — AC COMBINER BOX W — HORIZONTAL CROSS CONNECTION |5 PR
@ — ocBox Lo
owe: MarSPV-BDE-17.006 [secsi VisP2221506Se
FEV. | DATE MATURE OF REVISOH W | G | reco. | aevo. | SAEAS SHOWN BID-DRAWING —I_m_‘l -
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DETAILS OF GROUND CONNECTIONS

DETAIL - A

DETAIL-B

DETAIL-D

EQUIPMENT GROUNDING
CONNECTION

NES

S THIS DRAMNG SHALL BE WORKED WITH DRAWNG NOC.
MorSPY-BDE-17.006,

—

TORESW, UG
Mt SERAKED COMER CORERCTR
WHM
DETAIL - M
DETAIL - K DETAIL-L ———
-
NOTES:
DER
1. EXPOSED NON CURRENT-CARRYNG NETAL PARTS OF MODULE NATIONAL POWER CORPORATION
mleum' AND ENCLOSRES SHALL BE PROPERLY muvvmmmmummmmnwm
A" WDESIGN SUPPLY, DELIVERY, INSTALLATION, TESTING AND
3 DETL ko TINLTE JFAED TD AL MAKR EUURMENT SUCH OF MARFIPIISLAND SOUAR PY-DIESEL HYBRID
X4 ae? wEALGD TRANSFORMERS.
COPPER COMDUCIR.
3 DETALS "¢, F, "C° AND "W" ms&:mm TO WOUNTING
STRUCTURES AND OTHER PROTECTION SUCH AS CT/PT, FDS,
DETAIL-N LIGHTNING PROTECTION.
4. DETAL “N" SHALL BE APPUED TO SOLAR PV MODULE FRAMES.

o0 MarSPV-BDE-17.007  [eecsi VisP2221506Se

REV. | DATE NATURE OF REVISION 8¢ | O, | RECO. | APFD.
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NOTES:

t. THE LGHTNING PROTECTION SYSTEM SMALL BE
Dﬂ&r:ﬂuénmmvasmomwm

2 THE DOWN CONDUCTOR SHALL BE CONNECTED TO THE
GROUNOING MAT.

3 THE  SUPPLER  SHALL  SUGMIT  SPECFICATION.
FABRICATION AND  INSTAULATION DRAWNG FOR
APPROVAL OF NPC.

4. THE GA PIPE SHALL HAVE AN INTERWAL IAMETER OF
60mm AND SHALL HAVE A MINIMUM LENGTH OF 3.0 M

NATIONAL POWER CORPORATION

m&#nmm&%uﬂ&hmm%
CITY, AUPPES

FPROECT: DESIGR, SUPPLY, DELIVERY, INSTALLATIOR, TESTING AND
COMMISSIORING OF MARIPPLISLAND SOLAR PV-DIESEL HYBRID

ows. 0. MarSPV-BDE-17.008 |mur.\ VisP22Z15065e
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HATURE OF REVISION

wus-NTs——  —BIB-DRAWING—{ 1 |




gt g G i 1
g mmm mmm : mm mmw o : i
1 iy g oy IR
smmm m mm mm m mmmmwm mum .mum
R bl 1gg :
3 mmmw mmﬁm s § mm_ g E m mmm mm MWM ¥ : m =
mmmm mmmm mmmw 83 & mwmnmmmm : :
e i pfnid mmm EEE
g i, el
; % . 8,
11 I R e (I
2 -+ o ¢ ¥ u m 8 PE®5Y M
g
:
: ] y
:
:
; _ o
— B el e W . 3
— = o e > 8
M RN //////A// ..m,.;..,. "mmm mm N_E-J.H.W m
m _ ' P SRR -------.ai:mw.waﬂm.ww.mw .”.u.u.. mm m
MrmHHHHH%H %NHHHHHHHHWMM_ e F81 m..m.w.nm (5] © © ) m
w i
7
w
\ . a|g
£ e 2
mmlm “‘\\ml.m;w/__ m .Mv
o Ny
q
JJJJ.IJJIJJ_




\I

TO SOLAR/PV
CONTROLLER

1

®

TO PEMS ENCLOSURE

/TN  SECTION "A-A"
NARSF-EDE-17.08 TS

FROM SOLAR/PV AND ____ |
ESS CONTROLLER

@—=

TO PEMS ENCLOSURE ~—

TeTOTATA
g

SECTION "B-B"

2
MARSPVCBDE-17.008  NTS

NOTES:

1. THS OROVMNG SHML BE WORKED WITH DRAWNNG
MarSP¥-B0E=17.009,

Z WWWHM—WMSF&M&

IRSTAUATION/CONSTRUCTION  FOR
TRELY AND EYPCENT IMPLEMENTATION OF THE PROVECT.
4. AL DIMENSONS NOICATED ARE N MLIMETERS UNLESS
OTHERWISE SPECIRED,

S. THS ORAMNG SHALL BE WORKED WITH (AL WORKS BO
ORANGS,

6 umumrrum: 2] UNES ARE EXISTRNG AND ALL
DTHERS ARE INCLLOED N THE CONTRACT.

LEGEND:

(1) — EXISTNG BUS CONDUCTOR (ALSR)

(2) — 20M DIA. uPYC CONDULT (FOR COMMUNICATION CABLE)
(3) — CONDUIT SUPPORT

() — EXSTNG %000 POLE

(5) — 32N DL VPVC CONDUT {METERING INSTRUMENTATION.)
(6) — EYE BOLT

NATIONAL POWER CORPORATION
GABRIEL Y, TOHCH BL0G., SEN. MIRIAL 9, OEFDNSCR-SANTIAGG AVENLE
; mvmmmumamm 00 CUEZN

PROECT: DESIGH, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF MARIPIPT ISLAND SOLAR PV-DIESEL HYBRID

LOCAION: RGT. CASIBANG, MARIPP ISLANG, BRIRAN

5 § RECO! . LS “
B G.Bﬁ%_c,".lk. '
[ ==.8 o

owa N0, MarSPVY-BDE-17.010 |mm VisP22Z1506Se

DRTE

HATLRE OF REVEXON

{1 scue s ‘BIDDRAWING | . 1
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/7y LIGHTING LAYOUT
MARS'-BOE-17011  SCALE 135

/—R OOF LINE
1550

|
| 5
|
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g
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|
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|

77\  POWER LAYOUT
MARSFY-BOE-17.011  SCALE 1:35

) — CRCT HOMERW

NOTES:

1. THS DRAWNG SHALL BE WORKED WTH DRAMNG WaSPV—BDE-013 AND
MarSPY-B0E-17.014 FOR THE LEGEMD, DETALS OF LIGHTNG FIXTURES,
SCHEDIRE OF LOADS, RISER OIAGRAM AND GEMERAL NOTES.

2 AL WORK SHALL BE DONE N ACCORDANCE WITH THE LATEST
PROVISONS OF THE PHIUPPINE ELECTRICAL COOE, LOCAL ORDINANCES
AND REGULATIONS,

3. CONOUNT RUNS ARE WOICATIVE ONLY. THE ACTUAL LOCATION SHALL BE
DETERMNED IN THE FIELD.

4 AL WRES SHALL BE TYPE THHN/TIWN=-2 600V INSULATION, 9T
OPERATING TEMP., STRANDED COPPER CONDUCTIR.

5. CONDIRT SHALL BE uPVC, SCH.40.
8. THIS DRAWNG SHALL BE WORKED WITH CIVIL BID DRAWNGS.

LEGEND:
{£] — FXIURE TYPE A
@ — mawre TeEC
S — SWPLEX POLE SWTCH

(SUBSCRIPT DENOTES LANP BENG CONTROULED)
Se — DUPLEX POLE SWITCH

(SUBSCRIPY DENOTES LANP BEING CONTROLLED)
@ — 200 VA DUPLEX CONVENIENCE OUTET

CIRCUIT RUNING ON COLING
———— CRCUIT RUNNING UNDERNEATH THE FLOOR
————— CONTROL CRCUT

g — LUGHTING AND POWER PANEL BOARD
[@] — skvA 480/240v, 1 PHASE, 60 HERTZ DRY TYPE TRANSFORMER

(FAD  NATIONAL POWER CORPORATION
3 ] GABRIEL Y. (TCHOM DG, SEX. MK I. DEFENSCR-SAKTAGO AVENUE
s b Mvmmmmwmmuuum

FROECT: DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING ANTH
COMMISSIONING OF MARUPIP] ISLAND SOLAR PV-DIESEL HYBAID
SYSTEM (WITH ESS)

LOCANCK: BRGY. EXLAND, BN

™E ) IGHTING AND POWER LAYOUT OF
GUARD HOUSE (SPP)

3 o¥D | DaE Ty 4
o |2, R/P. VERAR
e Z b LTy
PEVEYED | PRINCIPAL ENGR. JARCHT. Gri-g£UBODF N
CVLARCHT e, ELCG
aKc & aﬁ;‘gﬂ' o
MECH. A

owa . MarSPV-BDE-17.011 |muo. VisP22Z1506S¢

REY. | ORIE WATURE OF REVESKON

SNEAS SHOWN

" BID DRAWING |'m_ 1
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CGRONT RUNNING UNDERGROUND
e  CONTROL CIRCUIT
—Jp — CROUT HONERUN

Sapc — TRIPLEX POLE SWTCH
(SUBSCRIPT DENOTES LAMP BEING CONTROLLED)

@ — mowe e B

@ — FoatuRe TYPE C
— STRNG INVERTER
«— AL COMBRER BOX
— DCBoxX

EWT — ELEVATED WATER TANK

€5 -~ CISTERN

4 — CUARD HOUSE WTH COMFORT ROOM

e—e— — PERMETER FENCE (BARBED WRE)

HH] — sour pv azrar

— CIRCUIT BREAKER WATH UNIVERSAL

QUTLET IN NEMA 3R ENCLOSURE
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NOTES:

NOTES,

O L%

SOLAR PV PLANT

1:325

t. THS DRAWMNG SHALL BE WORKED WTH DRAWNG HM—I?D‘IJ AND WarSPV-BOE-17.014 FOR
. THE LEGEND, DETALS OF LIGHTING FIXTURES, SCHEDULE OF LOADS, RISER DIAGRAM GENERAL

AND

2 THS JRAWNG IS CONCEPRIL AND FOR GIDDNG PURPOSES COHLY. THE SUPPLER SHALL IDENTFY THE

APPROPRITE AND SUTABLE LOCATION OF EQUPMENT/STRUCTURES, PULLBOX (PB), COMMUICATION,
SUIT ACTUA. FELD REQUREMENTS AND TO BE SUBMTIED FOR NPC'S REVIEK AND

AND POWER

{"'r. "‘}5 NATIONAL POWER CORPORATION

mmmv.m.m mtmmnn
COMMIBIONING OF MARIPIP1 IILAND SOLAR POEESER, HYBRD
HYETEM (WITH

™E  PERIMETER LIGHTING AND POWER
LAYOUT (SPP)

R

ENIR { MCHT.

e MarSPV-BDE-17.012 weem VisP2221506Se

| e as swown BIDDRAWING | me 1
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BOLT_AND NUT

MOUNTING DETAIL "A”

12 3 WATTS COOL WHITE QASUC QU
NS, €37 BaE, COPALT LD (avP

APOUCAIE A3, SO TRT BOOM AN CLarOAOST

02X SHAPE, TROST(D | FS8 RaTeC 50 waTSS LED FLOAD LGNT. FIRGED wM

HCH CJATY AASMA AUOT MM CUAR TOWPEREO
QASS AND BUIL 1N COOLMG FINS.

PPUCARL WA JMTOVAR) M58 AN0 TR GRVER EAY

—— | S—— b

()
S 2| g S
—T QUASS AND BUILL-H COCLNG TS,
2 - A0mm® THN/THH-2 !:“-:E Iu'%
o “é‘:'}-;' k % APPUICABLE AEEA PORVENA FOWE A0 DUaADWOUZE
SEE MOUNTING A i
zo o
N liE 3 GALV, STERL WRE} // LIGHTING FIXTURE
g - 77
':E S/ o
Hs 7
rJ:f* /.
31 — 7 '
FROM 240 VLTS N
Sy S NGL =
i
HH
H I | T AN NATIONAL POWER CORPORATION
1] {‘,’:" (AL Gagseny ¥, ITGHON BLDG. SEX MR #. DEFENSCR SAXTIAGO &
e LI AL/ FORUSLY B RGO OCRMER GUEZON AVERUE, DRAN 1180 QUEZEN
3 - st wenron | .
UPVC CORDINT L_l 2500 u o STIMESS)
I ~l
- £ DETAILS OF LIGHTING FIXTURES AND
200 2] PERIMETER LIGHTING CONNEGTJON
e | o0 | oaie
s | A
PERIMETER LIGHTING ol e I S
p INSTALLATION e
BDE-17.013 ; Eon o 0
SONE ) 1 onc.ho. MarSPV-BDE-17.013 |mm. VisP22Z1506Se |
REV, | DATE WATURE 0F REVISION G | Feo, I SAEAS SHCM‘N_i_ "BID DRAWING v, T |
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SCHEDULE OF LOADS

(SPP AUXILIARY PANELBOARD)
SWITCH o
K4 DESCRANON v | vours | ames
st | s2 | s BREAKER WRE coNourT
2 — 9% COMPACT LED LAWP, TYPE A
3 60 240 f oz | 1 SOAFAASAT 2 « 35mm’ THHN/THN-2 20mem@ WPVC
1 — 30W U000 LED FLO0D LIGHT, TVPE ¢
3 — 504 FLOOD LED FLOOD LIGHT, TYPE B
2 5012 | 20 | 422 1 SOAFASAT 2 « B.Omm’ THHN/THW~2 25mmB uPVC
2 — 30% FLOOO LED FLO0D LiGHT, TYPE C
3 | 2 - 200VA CONVERENCE QUTLET 400 240 | 1.67 S0AF /20AT 3 - 35mm' THN/THWN-2 20mmd uPve
4| 1= 110 (S pup) 1920 | 240 | 8OO SOAF/20AT 3 = XSmm' THHN/THWH =2 20mmB uPVC
TR 3%2 240 | 143 | 1 1 1
PROVIDE:  SOAF/30AT, 2P, NCH PROVIDE: 2 — 8.0mm* THHN/THWN-2 Copper Conductor ond
WTH BRANCH CIRCUIT OF: 1 - 80mm' THHN/THWN-2 (Grounding) Copper
2 — 50AF/20AT, 2P, NCB Conductor In 25mmé PYC  Conduit
2 - SUAF/ISAT, 2P, WCB
FROM 4B0V/240V, 60Hz
DRY TYPE TRANSF ORMER
Ut
’ 4
—le. 2 ~ BOmm"' THN/THWN-2 Copper Conductor

in 25mm# UPYC Conduit

SQAF/30AT, 2P, WS
SOAF VAT SOAF/15AT
SQAF/Z0AT SOAF /20AT

R

U}

GENERAL NOTES:

2

AL WORKS SHAL B DOME IN ACOORGANCE WITH THE LATEST PRIMISIONS OF THE PHIUPPING
ELECTRICAL COCE, LAS AND ORDIRANCES OF THE LOCAL CODE ENFORCHC AUTHORITES.

SPP AND ESS TRANSYDRUMER HGH VOLTAGE OUTPUT RATING SHALL BE THREE PHASE, 138
KILOVOLTS, 60 HERTZ, FOUR (4) WIRE SYSTEM TO BE TAPPED AT THE DXSTING BUS CONDUCTOR.
THE SUPPLER SHALL SUSMIT THE ACTUAL LAYOUT OF THE CABLE AND RACEWAY ROUTE

WETHOD OF WIRIMG SHALL BE AS INGICATED M THE B DRAWINGS WITH PROPER FITTINGS,
DEVICES, BOXES AND SUPPORTS, WORK SHALL BE AS PER PLAN AND SPECIFICATIONS AS TO
LDCATION, TYPE AND USE.

CONDUTT RUNS ARE INDICATIVE. ONLY. THE ACTUAL RUNS SHALL BE DETERWMNED B THE PIELD,
WRES, BOXES, ELECTRICAL AS WELL AS NON-ELECTRICAL MATERWLS NOT INCLUOED R THE PLANS
;ogmmaﬂmmmﬂ:mmacmmwm

AL ELECTRCAL MATERMWLS TO BE USED M THE INSTALIATON SMALL BE HEW, STANDARD AND
APPROVED TYPE AS TO LOCANON, TYPES AND PURPOSE.

MBIM SIZE OF AC CONDUCTOR YO BE USED SHA'L BE 35 mm' THHM/THIN-2 N 20 mvnd
UPYC, SCHAQ CONDUIT UWLESS OTHERWSE SPECKED N THE PIAR MNERAI SUE OF DC CASLE
TO BE USED SHAL BE 40 mm"

ELECTRICA. WORKS SHALL BE DONE UNDER THE ODIRECT SUPERVISON OF A DULY LICENSED
ELECTRICAL ENGINEER.

ADDITIONAL NOTES:

ACTUAL QUANTITIES, RATING AND SIZES OF CIRCUIT BREAKERS, CONDUCTCRS AND
%NDUITSB‘Q‘:Q.L BE DEVERMINED B8Y THE SUPPUER BASED ON THE ACTUAL SYSTEM

THE SUPPLER SHALL SUBMIT DETANED SCHEDIAE OF LOADS WITH CALCULATION OF
THE REQUIRED TRANSFORMER CAPACITY FOR NPC APPROVAL.

THIS DRAMING IS FOR BIDDING PURPOSES OHLY.

NATIONAL POWER CORPORATION
DEFOSORIANTUOO

2.
] QABRIEL ¥, (TCHON BLOG.. KEN AFIAN

\ PHLPPINES

f P
QJ_S-} mvmmmuuﬁmammnwwm

PROXCT. DESIGN, SUPPLY, DELVERY, INSTALLATION, TESTING AND
COMARSSIORING OF MARIPIP! ESLAND SOLAR PY-DIESEL HYBRIG
ESS)

UCATIOR BRGY. MARIPE [SLANG, BILRAMN

\ ™ SCHEDULE OF LOADS, RISER DIAGRAM

) AND GENERAL NOTE

oxa. k0. MarSPV-BDE-17.014 [m'ﬂ VisP2221506Se

MNATLRE OF REVISION

o] mmlwm] ™ M | BIDDRAWING | w 71|
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Project Title:
) ¢ DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF MARIPIPI &

SAN VICENTE ISLANDS SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

Specs No: VisP22Z1506Se
Location: MARIPIPI ISLAND, BILIRAN

L C C e i d
_ STAKING SHEET
Primary Conductor: 170 AWG ACSR
Neutrat Conductor: NiA
Secondary Conductor: N/A
Service Drop Wire: N/A
Ruling Span (meter): 60

Take-off | 1 3
1 I SPIINC | 40 1 2 45380 3 5 2C7 | 1 [ veityatSite E12A; 2 F2-2A
1 i SP/GNC] 40 2 3 J4s39] 3 1 c1 1 :
1 | SP/SNC} 40 2 4 |serel 3 i ca | $3°R €120 1 F2-2 !
1 ! SPITNC | 40 4 s |sz2si 3 1 ca 1 49L i E1-2A1 1 F2-2A :
1 ISPIONC| 40 5 ¢ Jszee] 3 [ ¢ | 1
1 'SP/SNC! 40 ] 7 |87 3 1 C3 )1 45 E1-2A! 1 F2-2A ;
1 [ SPISNC{ 50 7 8 |20681 3 icl} : |
1isprancl so ] 8 1 9 Jsoar! 3 T 63| ot 49'R ! E1-2A] 1 F2-2A i o
1 SPIQNC| 40 8 i 10 fso4ar| 3 ;€1 | 1 i | | i )
1isPaNc] 40| 10 ' 11 Fsos6! 3 c1 | 1 : : : :
1 | SPRNC! 40 1M i 12 |s5180} 3 | €2 | 1 19'R [ : E1-24; 1 : F2-2A; 1
1ispoNCy 46 | 12 1 13 [sim0f 3 1 G111 ' : :
1icrsNci 40| 13 T 14 Jaoss| 3 | c3 ] oL E1-2A1 1 F2-28: 1 | i
1 !spiaNC) 40 14 ¢ 15 J<oesl 3§ c1 g 1 ; : ! i
1 [SP/ONC: 40 1§ ; 16 (3156 2 [} 1 i t X
1.SPIONC] 40 16 | 17 3155 3 ¢t | 1 . ! '
tiseiONc] 40} 17 | 18 |3ts8| 2 ! o1 ¢ 4 I i
1 i SP/ONC| 40 18 19 J3158; 3, 1 : ! i
1 ISPRNC! 40 | 19 20 J4240, 3 :C2 | 1 24" E1-2Ai 1 F2-2A) 1 i
1 ISPIGNC; 40 | 20 [EndPole]4240: 3 ; C1 | i

Pzge | of 1
Staking Sheet
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DEFLECTION - POLE HEIGHT
POLE NO. ANGLE PO:]_-E TYPE (ft)
1 - i2C7 40
2 - O 40 NOTES: LEGEND:
- POLE STRUCTURE
3 53R C3 40 I KL DMENSONS ARE N METERS IMLESS OTHERWSE ® (SUBSCRPT DENOTES POLE NUMGERS) ME%&%?ORP:::‘E%
4 321 c3 40 2 PaE R o -  GUYING 2 CTRRETRES
-— ACTUAL POE NUMSERING SRALL BE > PROECT.DERGH, SUPPLY, DELIVERY, MMSTALLATION, TESTING AND)
S c1 40 L W COORDINATED c1 - TYPE {1 POLE STRUCTURE ComBSNmG OF WAKPI LA SOLR Pr.DEseL ivenc]
ol 491 c3 40 3 RNAL TAPPING TO THE NEAREST POLE OF THE - LOCATON MARPPM ISLAND, BAURAN
7 o 0 EOSTNG 135y OSTRRUTON Le SiAlL o0 “ TIPE G2 POLE STRUCTURE ™ ROUTE OF 13.8KV TIE LINE (1/3)
FIELD CONOITION SUBJECT TO NPC APPROVAL c3 ~  TIPE €3 POLE STRUCTURE {MARIPIP SOLAR POWER PL
3 49R C3 S50 TYeES : GO | DATE
b I B R 1 e T ey C4—1 -  TYPE C4-1 POLE STRUCTURE e e BB VERAR
S - cl 40 AND STAKING SHEET. e ,
10 - i 40 5. WORK THIS DRAWING WTH CIVL DRAWNCS. 2¢7 = TYPE 247 POLE STRUCIURE REVENED | PRWGRAL SYGR./ MAGHT. .
BeEs ) -.-&R.
owese. MarSPV-BDE-17.015 [vecuio VIsP2221506Se
REV. | DATE MAIURE OF REVSON Br | o, | Reco, SCALE: 1:1000 BID DRAWING | w O
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POLE NO. DEEIFIE&TEON Po_i.E YPE POLE( :-tl)EIGHT
11 19R i Cc2 40
12 - o 40
13 391 c3 40
14 - c 40
15 - Ci 40
16 - c 40
17 - C1 40
18 - c1 40

4. WORK THIS DRAWING WITH CIVE. DRAWINGS.

LEGEND:
1@ T ko RS Pz maBcrs)
-» = GUYING
C1 = TYPE C1 POLE STRUCTURE
c2 = TYPE C2 POLE STRUCTURE
c3 —  TYPE C3 POLE STRUCTURE
C4-1 —  TYPE C4~1 POLE STRUCTURE
2C7 —  TYPE 2xC7 POLE STRUCTURE

23 NATIONAL POWER CORPORATION
QAR Y, (TCHON ILDG., S MIGAM P. DEFENSOR- SANTWG0
) (FORMALY SR A0 CORE GUETOMAVENE, LA 118 Q2N

SYSTEM (WITH ES3)
e ROUTE OF 13.8KV TIE LINE (2/3)
(MARIPIPI SOLAR POWER PLANT)
» a0 DATE
DESGNED
TR o
ACVENED | PRICIPAL EMGY. F ARCHT. ] T .
3 o £ B
Bec G. ﬁ&gﬂq C, JR.
MECK

owasa MarSPV-BDE-17.016  |¥5 s VIsP22Z1506Se

RATURE OF REVISIOH ¥ | SO, ) RECD.

BCALE: §:1000

BID DRAWING | v 0




NOTES:
1. AL DMENSIONS ARE N VETERS UMESS OTHERWSE
INDICATED,

2. FINAL TAPPING TO THE NEAREST POLE OF THE
EXSTING uu‘:’v ODISTRIBUTION UNE SHALL BE

3. MPES OF GUYING AND ANCHOR ASSEMRRY
SHALL BE REFERRED TO THE BiLL OF
QUANTITIES AND STAKING SHEET.

4. FOR END POE, REFER TO OWG. NO.
MorSPV=BDE-17.018 FOR THE DETAILS OF
CONNECTION TO EXISTING INSTRIBUTION LINE

[ N— — — — — — — [ E— | SO | W — — [ [R— —

POLE NO. DE;lI.NIEéEI:I:ON POLE TYPE POLE(::)EIGHT 5. WORK THIS DRAWNG WTH CIVL DRAWNGS.
2 — A ® LEGEND:
- = = * 7 S et © - AT e
END POLE | REFER TO DWG. NO. MarSPV~BDE-17.018 % ° - EXISTING DL POLE
/ ~—- - EXISTING DL
—> - GUYING
Ct - TrPE C1 POLE STRUCTURE
Cc2 - TPE C2 POLE STRUCTURE
s c3 - TYPE C3 POLE STRUCTURE
i C41 —  TYPE C4-1 POLE STRUCTURE
5 2c7 —  TYPE 2C7 POLE STRUCTURE
BISTRIBUTON LINE
vz MarSPV-BDE-7.047 [ecsa0. VisP2221508S e
Aev. | oate NATURE OF REVESKN w | o0, f e SCALE:1:1000 BID DRAWING I rv. 0




EOSTING DIST. LINE

2/0 AWG, ACSR
HOTLNEMP}/‘ \ r&l

FUSE. DISCONNECT I

513.\“1:&1‘2’5 ﬂ\
—~£

{204) SWMTCH w/
LA COMBINATION

30mm®, 15KV, XLPE —/ 4

b —5—

2/0 AWG, ACSR
~ FUSE DISCONNECT
(204) SWTCH W/

AN LA COMBINATION
TERMINATIOR KIT

"

£

%

\—mnm‘. 15KY, XLPE

:\—sm.mr

el ————— 40FT STEEL POLE

110mme uPVC

i -a—— CONDUIT SUPPORT

NOTES:

1. ALl DMENSIONS ARE IN MRLMETER UNLESS OTHERWSE
SPECIFIED.

2 ALL MATERIALS SPECFIED HEREIN ARE 70 BE
FURNISHED AND ARE INCLUDED IN THE CONTRACT.

3. TYPE OF GUYING AND ANCHOR ASSEMBLY SHALL BE
SI-!EETREm TO THE BAL OF QUANTITES ANO STAXING

4. WORK THIS DRAWING WITH CIVIL DRAWINGS.

NATIONAL POWER CORPORATION
P, DEFENSOR-BANTAOO AVEHLE

3] GABROEL Y. TCHON BLDG. SEN, MR
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GENERAL DESIGN DATA

SINGLE POLE
1. Nominol Valtoge 138 kY
7. Caarances, Volues Strictly Minimum:
2 Conductors ond Wi
Crossing Over @ 488 T (1207), No W, finc? S| Clearancy
- Trock Rels of Roiroods 10.00 m. 3280 &
CONDUCTORS PRIARY NEUTRAL WRE | SECONDARY CONDUCTOR GUY WRE Public Strest ond Highways 760 m. 2493 .
AND WIRES CONDUCTOR o o
6.720 m 298
ACSR, 1/0 AWG. | ACSR, 2 AWG DUPLEX TYPE, 2 AWG 3/% Hgn Stremih Cultivated Pidde, Aroa Accemibie orfy to F 580 m. 9.2 L
Type ond Size CSR, 1/0 Grode Sted Gabvanized - o
Stronding (24 8/1 TA &6/ 7=strond Conduelor Claarance ta Guy Refer to Drowing
Quisida Dlometer [1219 men. | 0.398 h | 605 mm. [O.513 n 20252 mm horanimzn (955 mm | Q38 In
Areo 82.48 ] D.OUST In" | 50.64 0.078 in* - - 5110 mm, | QOT92 h 8 o
Weight 263 Ke/s | A1HE_ B .ot 208 K. /. Q180 b/t |08 Kefm! 0273 B/
ﬂ'-‘j__‘a Mazimum Working Load on 1.5 m, () Leg Anchar 4,550 K¢z (10,000 s}
Uitimats Strength [1.990 xg | 4.3%0 Bs | 1,268 Kp. | 2.750 B 1,238 Xg. 200 Bs | 4900 Kg. § U0 B Gy Sape (LAY 08 t 1.0
Madmum Design Tension in Guy Wy 3,300 Kgx. (7,250 Bs)
X Modmum Looding
Temperature 72C (45 ¥ 9. Creasarma and Broces
Wind Velocity 180 XPH Meteridl Gahwnized Steel
’ Ganlzing According toc ASTU 4323
4. Tension Lims (Percentoge of Ulimate Tensle Strungth):
- - rywrn 10. Stedl Pote Rafer ta Chl Brawings
Mt @222 (8 T) Pl 922 €A T
Conductor [ .
[Nostral Weo 0 i 11. Pelo Settihg:
Tesator WMadE $ .
i . Deplh of Pole Setting
. Spon Linfloions (et} u!:w\h eanl;dl_ mhm Feat Meter - Fost
L S """m“"“ Defectin |, ol ] 52 50 12 [T
J | RE () 0 m oo 1067 35 1.68 X 2 7]
/Siwgle Pole, [ 1H0 (10} 50 m, 5 : 1219 40 - 83 X 122 4.0
. * Secondary  HAZ(T) S0 m. 0°-60°_|: 157 S k] (X 137 45
J 805 Ro— 1524 50 213 7.0 152 50
m e
P T 0
50 m, | 100 30°~60°
J $0°=90
Shgle Pole, m. .
50_m. | 100
J — — iR NATIONAL POWER CORPORATION
MO B '\ CABRIE), V. ITCHOM SLDOL. SENL MIRIAM P, DEFERIOR-SANTIAGO AVENUE
MAY (P =50° 5 Mvnmumamamm1mm
Snge Peln oo PROECT: DEDGH, BSUPPLY, DELIVERY, INSTALLATION, TESTING
J Tro-Fhoze : OF MARMIP ISLAND SOLAR PV-OIESEE HYBRI)
. NER SYSTEM (WITH €53}
kA3 LOCATION: MARYPIP| ISLAND, BILIRAN
Lt = ™E 438KV TIE LINE "STEEL POLE"
[ NeD -
J [Nes 302600 GENERAL DESIGN DATA
Sagle Pole, {C4~1) 150 m. m| B0°-90° | w o | DATE
Three—Phase : P —
DRAW NG "L__a
J i e fe s e Wy L7 =
100 m T ggee, XS
ELEC. OVED: G.ﬁ%c.lk.
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owe.re. MarSPV-BDE-17.019 |muVl8P222150683
J rev. | oaTE WTURE OF REVESON o | o | | ae. | SNE WTS BID DRAWING Im. 0




[N—

e

[ S S S— e | IR S | CURVEUURS Y VY S SO G

100

NOTES:

1. AL DIMENSIONS ARE IN
OTHERMSE SPECIFIED.

2. THIS ORAWNG SHALL BE WORKED WITK CIVIL WORKS BID
DRAWNGS.

MILUMETERS UMLESS

(5’93')0 I &% Y]
b

e

W

Noutrd [ine

[YPNRPRT

-
S

FRONT VIEW

- W

SIDE VIEW

MATERIAL

Balt, carriogs, 10 x 144 (3/8" x 4 -1/2"

- N

Bolt, mochine, 13 x 254 {1/2" z 10)

Beit, mochine, 16 x 254 {5/8" x 107)

-

Bolt, maching, 16 x 356 {5/8" x 147)

-

Bolt, siglo upset, 18 x 254 (5/8” x 107)

Brace croxsarm, Steel, Standard 711 {28° ( cuve )

Crassam, 92 x 7 x 2440 (3-5/8" ¢ 4-5/0 x B}

Intulotor, Pin Hyps 554

Insuigter, Spod, 44 {1~ 3/4°) da Groove

Lodknt, 10 (3/2°)

Locknut, 16 (5/87)

Lodaut, 13 {1/7)

N |- N || =N

Pin, Croasarm, Steel, 16 x 273 (5/5° x 10-3/47)

Pin, Pols Top, 508 (20%)

Red, Amor, (Singe Support) Neutral

Rod, Amnor, (Singie Support)  Primary

Washer, 57 x 57 x 5 (2~1/4" x 2 -1/4" x 3/167), 30 (1-3/16") Hole

¥ire, Tio

-ﬁ-hu--

Wather, 51 251 x 3 (2" x 2" x 1/6) 14 (967 HO

Washer, Round 3 (1=174) = 00, 14 (7/187) O

NATIONAL POWER CORPORATION
¥, TOHON 801 SEN. WIRUAL 9, DEFERSORSANTIAGD,

ALY cABRE
365 (FORMERLY Bt ROAL) CORNER GUEZIOR AVENUE, DUMAN {109 GUEZ0M
%57 Y, PHLPPINES

138KV TIE LINE
CROSSARM CONSTRUCTION, DOUBLE SUPPORT
TYPE NC1 (€1}, 0* - 5" ANGLE

n CHD | OATE

REVEWED | PRNCIPAL ENGR. { MOHT,

oo, MarSPV-BDE-17.020 —|m.nv1spzzzim
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NOTES:

1. AL OMENSIONS ARE IN MILLMETERS UNLESS
OTHERWSE SPECFIED.

2 THS DRAWNG SHALL B2 WORKED WITH CIVIL WORKS BID
DRAWINGS.

ary

WATERIAL

Bat Carvloge, 10 x 114 (3/8" x 41/}

102
.

Bolt, Doutle Amming, 16 x 550 (5/8" x 227)

Bait Maching, 16 z 305 (5/%" x 127)

L

Balt oching, 16 x 254 (5/8" x 107

Bolt Machine, 13 x 254 (1/2" x 107)

Fl.ed
(
> |
~
®
%2

o)
2

POSITION OF GUY

Broce, Steel, Stordard 799 {287) ( corwe )

Brockat, 92 x 117 x 2430 (3-5/8" x 4-5/8" x &)

Crogsarmn, 89 ¢ 114 x 2440 (3-1/2" x 4-1/2° ¥=07)

nlater, Spod, 78 (5 B Croove

Insdotor, Pi Type

Lodknut, 18 (5/87)

FRONT VIEW
ol

ek

POLE TaP PIN ASSEMBLY

PLAN

b1

SIDE VIEW

Lodawt, 10 (3/87

Locknut, 13 (172}

Pips, Spocer, 19 (3/4°) dia. x 38 (1-1/2)

Pin, Pole Top, 500 {207}

~lo|a|f |k R|a|g|w|s |8

Pin, Crossam, Steel, 15 x 273 {5/8'x 10~3/4%)

i

Red armor {Sngle Support) Neulrdl

1

Rod Armar {Ocuble support} Primary

Tio Wire

Wosher, 57 x 57 x 5 (2=1/4" ¢ 2=1/4" x 3/187), 21 (13/16%)

Wosher, 5! x 51 x 3 (27 x 2 x 1/87), 14 (9/18)° HD

ala|a|F

Wosher round, 32 (1-1/4%) - 0D, 11 (7/16") KO

RS AR  NATIONAL POWER CORPORATION
::_3‘? %v%mmmmumm

PRONCT; DEBIGN, SUPPLY, DELIVERY, [INSTALLATION, TESTING AND
COMMMSSIONSIG Of MARPIA ISLAND SOLAR PYINESEL HYBRIDY

AYSTEN (WITH £33}

™mE 138KV TIE LINE
THREE PHASE, CROSSARM smucm« DOUBLE SUPPORT
TYPE NC2 (C2), 5° - W* ANGLE

Dwa MarSPV.BDEd?.oz'I |mm.VisP2221503$0
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NOTES:
1. AL  DIMENSIONS ARE IN MILLIMETERS UNLESS
OTHERMSE SPECIFIED.
2, PRIMARY WSULATOR FOR THS ASSEMBLY SRALL BE
3 ANSl CLASS 52-2,
‘;{ P ) 3 THIS DRAMNG SHALL BE WORKED WTH CIVE WORKS EID

\ bw=1 DRAWNGS.
4, % CONDUCTOR ACCESSORIES

c b o m | ary MATERIAL
< ) 4 | Boit eye, 5/8" x 12° (threod 7" from 1)
« m 3 | clamp, Suspension, AL Aoy Cievis, 2 Bolts
Y _\/I\ s 1 | Clevis, Secondory Seinging
Eg & | an 1 | lnsdalor, Spocd, 3° dho. Graove, Closs 53 = 4
T Pestion of Guy k 6 | insuictor, Suspanaion, 7K &o.” Clevis b, Cicss 52 = 2
Guy b ] 4 ) locknt, 5/4°
. bv-$ | 3 |Red Amwer, Prefommd (Singie Support) primory
b1 [ 1 |Rod Amicr, Preformed (Single Support) newtrl
W be | 3 {Swocse. Anchor, Forged Stesl, Gohvonized
d 4 | wosher, 2 1/8° x 2- 1/&°, /A", 13/16" Hola
tv B | Wre, T, AL Aoy, Soft, 4 AWG ¢

PLAN

-0}

. ng
)
[}

|
(#-0)
1219

ap—

Position of Guy

(-89
52

Tme: 138KV TIE LINE R
- W mmmwlg?gm&nﬂné&wsm SUPPORT
SECTION X-X il
DESGNED - 53
[oww | 10 /o g
FRONT VIEW = e
NECH e 0

v, MarSPY-BDE-7.022 |mn\ﬂ$?22215068¢
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SECTION-A-A

SECTION B-B
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ISOMETRIC VIEW

NOTES:

3. AL  DMMENSIONS ARE IN NILLDJETERS  UNLESS
OTHERWSE SPECQIFIED.

2 THIS DRAWING SHALL BE WORKED WITH CIVIL WORKS BIO
ORAWINGS,

3. AU END OF WARES MUST BE PROPERLY WRAP 5(27)
MINDSUM LENGTH,

MATERIAL

Beace, Crossam, Standord 731 {287, Steel { cueve )

Balt, Carrioge, 10 x 194 (3/6” x 4-1/2)

Boll, Oouble Arming, 18 x 559 (5/8° x 227)

Balt, Eyx, 16 x 305 (5" x 127)

Boit, Mochine, 13 x 254 {1/2° x 107}

Clomp, Deodend, Stroin

Comp, Loop, Deodend

Cuvie, Secondary, Swinging

Crossarm, 89 x 114 x 2440 (3172 x 49/ x &-07}

lnautator, Spool, 76 (37 dio. Groove, Clase 53 — 4

Insuiotor, Suspecsion, 152 (67} Clevis 1ype, Closs 52 — 1

Lodkowt, 10 (3/5°}

Locknat, 15 (5/5%)

Locknut, 13 (1/2)

Hut, Eye, 16 (5/57) Conventiondl

Wru,Tope, Armar, AL Aoy, 13 x 8 (05" x 0.3%)

Woshar, 57 % 57 x 5 (2 1/4° x 2 1/4° x 3187, 21 (33/167) Hole

Woshar, 51 x 51 x 3 (2" x 2"z 1/8. 14 (9/187) Hole

n.no.-—g[t.]-n-rgaus'—no:—ga

-»—::-'.c--::-bn...u..-uu-quu-uag

Washer, Rocnd, 32 (1X7) Oulsice Gometer, 11 (7/187) Hote

PRONET:DESIGN,  SUPPLY, DELNERY, INSTALLATION, TEETING AND)
COMMISXIOMING OF MARPIPI ISLANO SOLAR PV.DIESEL HYBRID

SYSTEM (WTH ESS)
MARIPIPY (SLAND, BLILAN

7
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NOTES:

1. AL DMENSIONS ARE B MUUMETERS UNLESS
OTHERWSE SPECINED.

2. THS DRAWNG SHALL BE WORKED WITH CIVL WORKS BID
DRAWNGS.

meu [ ary | MATERUL
SINGLE DOWN GUY, THROUGH BOLT TYPE
1 [timble ey, bott
son | 3/8" guy wie, 7 stamds
2
1
1

3-balt, & long quy damp
Locknut, 5/6*
Wosher 2X° X 2K X 3/16%, 13/16" hols
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TYPE NE1-2 (E1-2)
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MATERALS DESCRIPTION/SPECFKA DO

BOLY, CARRIMGE 10 X 314 (/0" X 4=1/27) THREADED AY LEAST 78 (37) FROM TP WITH LOGOAIT AMD WASHER HOT DW
GALVANIZID AS PER ASTM A 153 NINBLM COATHG 331 GAL®  OF SURFACE OR 0.054 WM THIOX, STEEL AS PER AST A-X07.

LT, DOUGLE ARMING 3 v 500 (5/%" x 20°) ARL THREAD WM AT LEAST 4 SETS OF WUT, LOOIT A0 WASHER — §7 2 57 5 5
(21/€ £ 29/¢ x SAF) 1 (3747} HOLE DIAMETER, STER. FER ASTH A-J07 (SR SRAFING, HOT {3P GALVANTED POR ASTY
A-15) MMAAM COATIG 31 GA*  OF SURFACE OR Q.05RM T

BT, DOURLE ARG 16 x 350 {5/3” x 27} RAL THREAD WH AT LEAST & SETS OF MUT, LOCRNUT AND RASHER - 57k 57 % S
{2 97€ x 21747 v 3287, 21 (13/187) HOLE DUMETER, STEEL PER ASTH A-307 £3X SHAFTING, HOT (3P GALVAMIZED PR ASTS
A~133 WDIAN COATMG 301 CAI®  OF SURFACE OR .03HaI 20X

LT, OYAL EYE. 16 x 234 (S ¢ 107} ARL DREAD WDH AT LEAST 30 (157 FRON T0F MIH NUT, LOOUT ND  RASER -
57257 e $ {21748 12176 2 IAC) 11 (13A67) HOLE CWMETER, STELL PIR ASR A-307, HOT (B GALYANDID #EA ASM
A-155 MMM COATHG 331 GAP  OF SURFACE OR G054 Wl THOX.

BOLL OVAL EVE, 18 m 305 {3/5" x 127) FULL THREAD WM AT LLAST 140 (597 FROM TOP WITH WUT, LOCKNT AHD  WASHER
57357 ¢ 5 (2148 0 214" 2 JAT) 21 (13/157) HOLE DAMETER, STERL PER ASTH A=307, HOT DIP CALVAMUZID PER ASM
A=153 MMM COATIG 381 GAP  OF SURFACE OR 0.054 Wl RAOC

BLT, OVRL EYE, 18 x 457 (3" x 107) AL THREAD MH AT AEAST 203 {€7) FRON WO WTH 37, LOCOLT ND WASHR
57250 %5 (21/€ 5 21/6 x 6 2 (13467 HOLE DAMETER, STEEL PER ASTH A~X7, HOT DIP SAVAMZED PER ASN
A-153 MR COATNG 301 GAF  OF SURFACE OR (L0564 W THOC

BOLY, TABLE EYE, ¥ & 254 (/5" x 10°) FALL THREAD WTH AT LEAST X3 (357} FROM TP WT4 WUT, LOCKNUT AD  WASHER
57k ST x5 (2 1/€ x 2 1/8° x 3/16°), B (13/487) HOLE DIAHETER, STEEL PER ASTM A-307, HOT DIP GALVANGID PER ASRI
A-153 MNSAN (OATHG 381 QA OF SURFACE O 0.054 I BICK.

BOLT, RAOIE, 33 x 254 {1/2° X %/} HREACED WH AT LEAST 08 (157 FROV TOP WM WUL, LOCOWT MO WSHER

ST x 57 xS {2 174 2 21/6° ¢ 3L 71 (13/67 HOLE CWNETER, STEEL. PEX ASTM A-307 SR SHAFTMG, HOT O CALVAMZED
AS PR ASTI A~155 MDIMAN COATHG 321 GAS  OF SUWACE OF (LOSE 3 THICK, BOLTS STAYANG R 150 {§°) 1DICTH
MUST 65 FURNSHED WITH BUFFER POWT (13 {1/2) OF LTS LENGTH). BOLTS LENGTH DOES NOT MCLLIOE SUFFER PONT.

BOLL, WAGHBEE, 16 x 254 {S/%° X 107) THREADED W AT LEAST 08 {35°) FROM TOP WTH ST, LOGORT AD WASER
$2x 57 321/ 2 21/6" x IAFL D1 (15/W) HOLE CUNEER, STEL PER ASTH A-307 CTR SHAFTING, HOT O CALVANZID
A3 PER ASTH A<153 MNMAM COATMG 383 CAP  OF SUR'ACE OR 054 b THIX, BULTS STRING FREl 150 (V') LB
WRIST BE FURNESHED WM SUFFOX POMT (13 {1/Z) OF 0OLTS LDGTH), BOLTS LDKTH. DOES: NOF. NCLLOE GUFTER POMT.

BOLY, MACHIE, 16 2 254 (3/8" X 107) THREADED WTH AT LEAST $40 (557) FROM TOP WITH NUT, ROCKNUT AND  WASHER

73257 £ S (2176 &2 /€ £ JAE, 21 {1347 HOLE DUMETER, STEEL PER ASTH A-307 TSR SHAFING, HOT O GALYAMIZED -

AS PER ASI A-153 WNNAN COATIG 31 G/AR  OF SUNACE OR D54 KM KK, BOLTS STARTNG FROM 156 (§) LEGTH
WST IE AISESHT WH IEFER MNT (13 {1,/7) OF BOLTS LENGTH), LTS LDIGTY DOES NOT INCLUCE BUFFER FONT,

DOLT, KAGBE, 75 x 256 (5/3" X 147 BREADED WITH AT LEAST 152 {6") FROM TOP WP NUT, LOGOUIT NI WASER
ST R ST 2 5(23/€ x 21/47 2 SASTL 2 {13/467) HOLE DAMETER, STEEL PER ASTY A~307 CSR SAFTHG, HOT DP GALYANZED
AS PER AST A-153 MAKIM COATING 331 GAI'  OF SURFACE OR 0.O54 I 0K, BOLTS STARTING FRON150 (67) LEWOTH

—

(TEM - 10

TEN -7

WEM-13

MUST BE RURNIHED WH GUFTER PONT {13 {1/7°) OF BOLTS LENGT), DORTS LENGTH. DOES NOT ICLUOE BFTER MOWT, l | et~ 19
SOLT, SMOLE LPSET 95 x 23¢ (5/5° x 10°) THREADED WIN AT LEAST 09 {357) FROM WP DN WUT, L0COAT R0 TASHER ! | _—
2 wxsnsuw:zur.mnzmnnmmnmmmu-masmmwnm @ ﬁb:% : —
AS PER ASTM A-153 MDA COATING 357 G OF SUNFACE O (LOSE M THOL TEM -6 E———
BRAE, CROSSARI, 711 (287) STELL, STEEL PER ASTM AN = 77 A HOT DIP CALYANZED A3 PER ASTM A123~78 MNMS
b COATHG 72 CAI®  OF SURFACE. O 9601 UMl THOK i NATIONAL POWER CORPORATION
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NOTES:

t. ALL DRENSIONS ARE N MILLAETERS UNMLESS OTHERWSE SPECRED,

ACCESSORIES REQUIRED
BY THE CONTRATOR INCLUORG THE REQUIRER EXCAVATION AND
BACKFRLING

3 mcnmmcmnmmxumtr
Y50 CONORAIG 10 ASTY D-1784 OR FEPROVED, EGUNVALDIT
{EICEFT OTERSE SHOW),

4 WATER SYSTEM PP SHALL CENERALLY BE INSTALLED UNDERGROUND
NO LESS THAN 300MM DEPTH.

5 AL uPYC/PE FIPE DMENSKONS SHOWN ARE N KOMINAL DIAMETER
mmnimmssmmns.
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