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1. The NATIONAL POWER CORPORATION (NPC), through

INVITATION TO BID

its

National Power Corporation

PUBLIC BIDDING - BCS 2022-0639

approved

Corporate Budget

of CY 2022 intends to apply the sum of {Please see schedule below) being the Approved Budget
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be
automatically rejected at Bid opening.

Bid
PR Nos./PB Ref No. & _— Pre-bid . ABC/ Amt. of
Description Similar Contracts Conference S"g:)";zisr:gn J Bid Docs
HO-PIB22-011 /
PB220905-HG00347 (PB2) | Design, Supply,
Delivery, Installation,
Design, Supply, Delivery, | Test and | 30 September | 13 October #46,862,200.00
. . N 2022 2022
Installation, Testing and | Commissioning of a 9:30 AM 9:30 A M #25,000.00
Commissioning of Palanan | Solar PV Power Plant
Solar  PV-Diesel Hybrid | of at least 150kWp
System {with ESS)

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

. 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

Two Hundred Forty (240)
Calendar Days

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

Ten (10) Years

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

HO-PIB22-011

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

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

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

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

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

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

. A complete set of Bidding Documents may be acquired by interested Bidders from the given address and
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest

Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the quidelines based on

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

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

AFG-LOG-002.F03
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¢ . . Invitation to Bid - BCS 2022-0639

Only registered bidder/s shall be allowed o participate for the conduct of virtual pre-bid conference.
Unregistered bidders may attend the Pre-Bid Conference at the Kafiao Room, NPC subject to the
following:

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

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

c. The requirements hersin 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; (ii) online or electronic submission before the specified time stated in the table above
for opening of bids. Late bids shall not be accepted.

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

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

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

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

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

11. For further information, please refer to:

Bids and Contracts Services Division,

Logistics Department

BIR Road cor. Quezon Avenue

Diliman, Quezon City

Tel Nos.: 8924-5211 and 8921-3541 local 5611/5504
Fax No.: 8922-1622

Email: besd@napocor.gov.ph / besd_napocor@yahoo.com
12. You may visit the following websites:

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

RENE B. BARRUELA
Vice Président, Corporate Affairs Group and
Chairman, Bids and Awards Commitiee
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SECTION II

INSTRUCTION TO
BIDDERS
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
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SECTION Il - INSTRUCTIONS TO BIDDERS
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SECTION Il — INSTRUCTIONS TO BIDDERS

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING
OF PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS), with identification
number LuzP22Z1425Se.

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 2022 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

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

NATIONAL POWER CORPORATION -67B-1




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM {(WITH ESS)

SECTION |1 — INSTRUCTIONS TO BIDDERS LuzP22Z1425Se

5.2.

5.3.

5.4.

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 reciprocai 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
cenrtification shall be validated during the post-qualification of bidders,

Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA N0.9184, the Bidder
shall have an SLCC that is at least one (1) contract similar to the Project the value
of which, adjusted to current prices using the PSA's CPl, must be at least
equivalent to at least fifty percent {50%) of the ABC.

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

Origin of Goods

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

7.1.

7.2.

7.3.

Subcontracts

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

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

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

Subcontracting of any portion of the Project does not relieve the Supplier of any
liability or obligation under the Contract. The Supplier will be responsible for the
acts, defaults, and negiigence 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.

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
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BID DOCUMENTS DESIGN, SUPPLY, DELIiVERY, INSTALLATION, TESTING

AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)
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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 IB, at least
ten (10) calendar days before the deadline set for the submission and receipt of Bids.

Documents comprising the Bid: Eligibility and Technical Components

10.1.

10.2.

10.3.

10.4.

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

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.

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

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 VIII (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

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

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

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:

NATIOGNAL POWER CORPORATION
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION |l - INSTRUCTIONS TO BIDDERS LuzP2271425Se

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
guoted delivered duty paid (DDP) with the place of destination in the
Philippines as specified in the BDS. In quoting the price, the Bidder shall
be free to use transportation through carriers registered in any eligible
country. Similarly, the Bidder may obtain insurance services from any
eligible source country.

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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

15. Sealing and Marking of Bids

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

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

if the Procuring Entity allows the submission of bids through online submission or any
other electronic means, the Bidder shall submit an electronic copy of its Bid, which must

NATIONAL POWER CORPORATION I-17B-4
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be digitally signed. An electronic copy that cannot be opened or is corrupted shall be
considered non-responsive and, thus, automatically disqualified.

16. Deadline for Submission of Bids

16.1.

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

17. Opening and Preliminary Examination of Bids

17.1.

17.2,

The BAC shall open the Bids in public at the time, on the date, and at the place
specified in paragraph 9 of the 1B. The Bidders’ representatives who are present
shall sign a register evidencing their attendance. In case videoconferencing,
webcasting or other similar technologies will be used, attendance of participants
shall likewise be recorded by the BAC Secretariat.

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

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

18. Domestic Preference

18.1. The Procuring Entity will grant a margin of preference for the purpose of

comparison of Bids in accordance with Section 43.1.2 of the 2016 revised IRR of
RA No. 9184,

19. Detailed Evaluation and Comparison of Bids

19.1.

19.2.

19.3.

19.4.

19.5.

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.

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

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

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

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

NATIONAL POWER CORPORATION
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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.

20. Post-Qualification

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

21. Signing of the Contract

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

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

NATIONAL POWER CORPORATION l-IT8-6
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SECTION Il - 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
150kWp.

The Single Largest Compieted 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 attributabie 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.

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

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

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

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

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

1. Contract/Purchase Order

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

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

NATIONAL POWER CORPORATION 1-BDS-1
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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 forins 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; cr :

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

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

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

DESCRIPTION ABC (PhP)
a. Aichitectural Work:s 155,700.00
b. Civil Works 6,251,600.00
¢. Electrical Works 38,862,700.00
d. Mechanical Works 1,370,000.00
e. Ofher Works/Supply/Services 222,200.00
TOTAL ABC 46,862,200.00

The bidders bid offer must be within the ABG of the iot/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 2 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-Quialification:

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

b. Certification coming from the project owner/client that the performance is

satisfactory as of the bidding date for all ongoing contracts stated in Form
NPCSF-GOODS-02:

NATIONAL POWER CORPORATOM m\ ' N-BDS-2
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c. Drawings and documents to be submitted during post-qualification process

as specified in Section VI — Part || (Technical Data Sheets — Electrical
Works, EW)

Manufaclurer'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
delivered/installed/used during the contract implementation. Any proposed
changes/replacement of said items may be allowad 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.
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SECTION IV — GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

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

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

3.1, Within ten (10) calendar days from receipt of the Notice of Award by the Bidder
from the Procuring Entity but in no case later than the signing of the Contract
by both parties, the successful Bidder shall furnish the performance security in

any of the forms prescribed in Section 39 of the 2016 revised IRR of RA No.
9184.

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

4, Inspection and Tests

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

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:

(if)  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:
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(i)

(i}

(iii)

(iv)

v)

(vi)

(vii)

{viii)

The

a.

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

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

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

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

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

Original and four copies of the inspection Receiving Report sighed by the
Procuring Entity’s representative at the Project Site;

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

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

For purposes of this Clause the Procuring Entity's Representative at the Project
Site is Vice President - Power Engirieering Services and/or its representative/s.

Incidental Services —

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

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

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

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

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

performance or supervision or maintenance and/or repair of the supplied
Goods, for a period of time agreed by the parties, provided that this

service shall not relieve the Supplier of any warranty obligations under
this Contract; and

training of the Procuring Entity’s personnel, at the Supplier’é 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 refieve the Supplier of any
warranty obligations under this Contract; and

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

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

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

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

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

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

Packaging —

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

The packaging, marking, and documentation within and outside the packages
shall comply strictly with such special requirements as shall be expressly
provided for in the Contract, including additional requirements, if any, specified
below, and in any subsequent instructions ordered by the Procuring Entity.
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The outer packaging must be clearly marked on at least four (4) sides as
follows:

Name of the Procuring Entity

Name of the Supplier

Contract Description

Final Destination

Gross weight

Any special lifting instructions

Any special handling instructions

Any relevant HAZCHEM classifications

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

Transportation —

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

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

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

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

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

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

2.2 Advance payment not to exceed fifteen percent (15%) of the contract amount
shall be allowed and paid within sixty (60) calendar days from effectivity of the
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 VIII- Bidding Forms.

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

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

(c)

(a)

(b)

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

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

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

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

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

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

supply price:

On Contract Effectivity: Advance payment of Fifteen percent (15%) of
the total Contract Price shall be 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 VII!- 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
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payment and the remaining advance payment will be fully recouped
from the succeeding claims.

(¢} ©On Acceptance: The remaining forty percent (40%) of the price of the

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

3.2 1.

The following must be indicated in the performance bond to be posted by
the 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 contract effectivity) plus sixty
(60) days after NPC’s acceptance of the last delivery/final acceptance of
the project.

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

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

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 |, Technical Specifications, Clause 19.0 - General Works (GW) and
Clauses 2.5 & 3.8 - Electrical Works (EW)

6 Aside from the Liguidated Damages, the PROCURING ENTITY shall also

1.

implement the following additional penalties:

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).

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 during the warranty period.

The penalty to be imposed to the Supplier shall be in accordance with
Section VI - Part I, Technical Specifications, Clause 19.0 - General Works
(GW).
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SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

GW — GENERAL WORKS
AW ~ ARCHITECTURAL WORKS

CW - CIVIL WORKS

EW - ELECTRICAL WORKS
MW - MECHANICAL® WORKS
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GENERAL WORKS
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PART | - TECHNICAL SPECIFICATIONS

GW — GENERAL WORKS
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
GW-1.0 PROJECT DESCRIPTION ...corirceiininniieniicsinsssssersresissrssasrresrosssansensrarsssserssssssons 1
GW-2.0 PROJECT LOCATION. ......ccotvvviinminsisnnsscssnressssennessasasarsussusesssansassasessssassasssssassse 1
GW-3.0 PROJECT DURATION...ccccciirevruitsisnennisisantsesssassersesesansasersssasansasensasasssssassnssasson 2
GW-4.0 SITE INSPECTION......cconmirniininisniniriiniinnnonismssesmmastssmsssnsesimsenesmmaserarssisansss 2
GW-5.0 DESIGN AND DUTY CONDITIONS ......ccivnnerinimircsmierinmsenssses e nenssensanesanses 2
GW-5.1 Site Condition and Design Consideration................. cearsenssassson s nerasn s gtunes 2
GW-52 Design Requirements...... : ceeseenroranetosaneens 3
GW-6.0 SUPPLIER’S SCOPE OF WORKS .......cococrmimnmenmoramnnmenmmniersiesamesssesanas 5
GW-6.1 Hybrid System...... oorermeensasssrassesenaraos 6
GW-6.2 Operation and Malntenanoe 8
GW-6.3 Other Allied Services 8
GW-64 Document and Drawing Requirements " 9
GW-7.0 SPARE PARTS....cccctmirctrienssmssasssansssnissssencssisasstenssnsessenerssersssnsrsansrasserases 10
GW-8.0 TOOLS AND APPLIANCES........cooceeivenrcrnrssnscsensasescssannerasasnsresssrnessasnrssseras 11
GW-9.0 FIRE FIGHTING SYSTEM.......cccosisurermerninmercsssncssincassnsssssnassresssresesarssssesssans 12
GW-10.0 INSTALLATION REQUIREMENTS.......ccocircrcciarerrraeersesesaserrasensasasessassnisans 13
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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, Installation, Testing and Commissioning of
Palanan 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, lighting system, lightning
protection and grounding system, structural support, 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, instaflation, 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
applicable 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 shall 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 Systems (with ESS) is located in Brgy. Culasi,
Palanan, Isabela.

Table 1.0 below shows the existing mode of transport from Manila to project
site, subject to verification by the supplier.
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TABLE 1.0

EXISTING MODE OF TRANSPORT TO PALANAN SOLAR PV PLANT

PLANT 1 2 3

1. Palanan Solar L S-S L
PV-Diesel Hybrid Maniia to Dingalan Port,

System, Palanan, Dingalan Aurora to Palanan
Isabela Port, Aurora Port, Isabela

NOTES: L~ Land Travel; S - Sea Travel; S-S~ Special Trip Sea Travel

Palanan Port,
Isabela to Site

GW-3.0 PROJECT DURATION

The contract period shall be two hundred forty (240) 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 the Palanan Solar PV site and
Palanan DPP. The Supplier shall be responsible for taking reference to its
accessibility, means of transportation and ail other factors that could hamper
the smooth execution of the confract.

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 Palanan and/or its duly authorized NPC personnel. The Supplier
shall secure Certificate of Site Inspection duly signed by aforementioned or his
authorized NPC personnel. The certificate shall be submitted during post

qualification.
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.

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 anid no additional payment thereof shall be made by NPC.
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

HYBRID SYSTEM (WITH ESS)

GW-5.2

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 . 01010m

Ambient temperature : 15-40C

Barometric pressure ;95,52 -101.01kPa abs
% Relative humidity : upto 100%

Design for seismic loads . Seismic zone factor 0.4
Max. wind velocity ;330 km/hr

The prevailing atmospheric condition is generally warm and humid.

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 tie line shall be based on the latest edition of
the Philippine Electrical Code and/or other applicable codes and standards.

Design Requirements

The Supplier 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 defailed design shall be based on the
following minimum requirements:

1. Design Drawings included in this Document;

2. Technical Data Sheet for Solar Panel:

3. Technical Data Sheet for String Inverter;

4. Technical Data Sheet for DC Box/AC Combiner Box;
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5. Technical Data Sheet for Cables;
. Technical Data Sheet for Solar PV Plant and Energy Storage

6
System transformer;

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

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

b) The Solar PV System must be designed in accordance to the latest
edition of IEC 62548 with minimum service life of twenty (20) years;

c) 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;

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

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

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

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

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

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

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

k) 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;

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;

NATIONAL POWER CORPORATION N - Vi-Gw-4




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)
SECTION VI — TECHNICAL SPECIFICATIONS : LuzP22Z14255e

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 herein;

q) 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) 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;

s} 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, and future
expansion of the solar plant; and

t) The Supplier, during construction, shall avoid any interruption to the on-
going operations or activities of PALANAN DPP. In case of damage to
existing properties/structures during construction/installation, the
Supplier, at his own expense, shall restore the damaged
properties/structures into equivalent or better conditions prior to the
occurrence of the damage of structures/properties with NO
ADDITIONAL PAYMENT BY 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 of the existing and planned additional supply of gensets in Palanan
d:esel power plant including the necessary 13.8kV tie line from the solar PV
plant.

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 equipment meeting the requirements of this specification and industry
standards.

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 Palanan Hybrid
System shall be performed, identified and furnished by the Supplier at no
additional cost to NPC.
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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 150kW 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,

e 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,

e 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 piping
system and its accessories;

e 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
(Sgétﬁg) (ESS) and Power and Energy Management System

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

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

» Design, supply, delivery, installation and testing of lighting and
&?WEF system including perimeter lighting as described in Electrical
orks;

s 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; and

+ 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.

b} Energy Storage System

« Design, supply, delivery, installation, testing, and commissioning of
Energy Storage System (ESS) with at least 120 kW power capacity
and at least 120 kWh usable energy. The ESS shall consist of
battery modules/rack(s), Battery Management System, Power
Conversion System with ECS/ESS Controller, control and
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maonitoring system, ESS housing and its corresponding foundation,
air conditioning system, lighting system, grounding provision,
system/electrical protection, interconnection lines and its
appurtenances, metering system and other associated auxiliaries;
and

e Supply, delivery, installation and testing of 150kVA Energy Storage
System transformer cornplete with the necessary protections and
accessories as well as the construstion and testing of the
corresponding transformier pad.

c) Power and Energy Management System

* Dasign, supply, delivery, installation, tesling and commissioning of
Fower and Energy Management System (PEMS) complete with
necessary communication equipment/devices such as transmitters,
receivers, transceivers, modems, switches, hubs, routers, adapters,
connectors and other necessary auxiliaries for the safe and reliable
aperation/communication between solar PV system, ESS, existing
and planned additional installation of genset(s);

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

* Supply, delivery, instaliation, testing and commissioning of at least
six {6) units of genset Controllers to be: interfaced and integrated
with the controliers of the existing gensets. Retrofitting/replacement
of existing controliers shailf be done whenever deemed necessary;

* Supply, delivery, installation and testing of digital metering system
camplete with necessary proteclion 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 shall be integrated with the PEMS via
Maodbus. Furnish of 13.6kV kilowatt-hour meter, parallel connected
lo the existing billing meter, including the instrument transformers
shall be determined in the Schedule of Flequirements; and

e Supply, delivery, installation, testing and commissioning of data
communication cables Jesigned 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 rof specifically mentioned into this
scope but requires controlling, monitoring and data acquisition.
Cable splices and all protective hardware such as splice enclosures
amd covers, grounding and bonding hardware, etc. shall also be
provided, installed, and tested.

d) 13.8V Overhead Tie Line

) Des;ign, supply, delivery, installation and testing of 13.8kV overhead
lie line and necessary communication lina complete with cables and
conduits for the interconnection and/or irtegration of the solar PV
system to Palanan DPP.
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Table 2.0

SUMMARY OF MAIN EQUIPMENT TO BE SUPPLIED/INSTALLED BY SUPPLIER

No. &

. No. & Power
Capacity of | Capacity . ’ 13.8kV Water
of Solar Solar PV and Energy CapEa;gy of Ini.(t):t:::;ria over-head Piping
tie line System

PV
Plant of ESS
System Transformer | tion Cables
{kW} Transformer | (kW/ kWh) (KVA) (Lot {Lot) (Lot)

{KVA}
1 x 225; 1 x150;
150 13.8/0.48 kv, 120/120 13.8kV, 39, 1 1 1
3@, 60 Hz 60 Hz

Capacity

GW-6.2 Operation and Maintenance

a) Provide at least one (1) year Operation and Maintenance (O&M) and
supervision to ensure compliance 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 two (2) sets of electronic
copies 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;

c) Construction of temporary storage faciliies 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 panels, one (1} ambient air
thermocouple, one (1) anemometer, and one (1) thermocouple per
string (to measure module temperatures) shall be provided for Palanan
Solar PV Plant including necessary spares. The location of the Met
Mast is subjected for the approval of NPC;
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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 fraining program shail be supported with
a training 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 shall
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.

)} The supplier shall design all structures that include, but not limited to
Guard Post with Comfort Room, Rainwater Collector, Zocalo Wall,
Perimeter Barbed Wire Fence, Drainage System Appurtenance, ESS
Control Room Foundation, Mounting Structure including foundation,
Elevated Water Tank Storage, Cistern, Concrete Anchors, Switchyard
Appurtenances and all other structures and appurtenances that are not
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.g. 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,
inttrt‘arconnecting diagrams identifying by terminal numbers, among
others;

c) The Supplier shall submit all proposed designs and methodology of
installation within seven (7) calendar days after the kick-off meeting and
prior installation works. Refer to the list in Section VI, Part 1l, Technical
Data Sheets, Annex H; and
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d) The Supplier shall 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 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
repiaced 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 retrieval.

All spare parts shall be delivered into storage areas nominated by NPC and the
delivery will be deemed to be complete when the packages have been opened
by the Supplier, their contents checked by NPC, and articles 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.

All bidders are required to submit in their proposal the detailed list of spare
parts to be supplied with its corresponding costs. 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 iater 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) Twe (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

1 One (1) thermocouple per String, refer to GW-6.3 item d,
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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 overhead 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 shall be supported on steerable rubber-tired wheels. All large tools and
wrenches shall be mounted on a suitable shadow board arranged for wall
maounting.

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 shalt be written in English. If in foreign language other
than English, it must be accompanied by a {ranslation of the documents in
English. The documents shall be translated by the relevant foreign government
agency, the foreign government agency authorized to franslate 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.
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Tools for Solar PV System

Tools for Soiar PV Sysfem shall be supplied by the Supplier which shall consist
of the following:

One (1) unit — Toolbox
One (1) set — Insulation Resistance Tester (with rated voitage at
250V/500V/1000V
One (1) set — Earthing Resistor (0 — 1000 ohms)
One (1) set — Voltmeter (with a minimum rated voltage of 600VAC and
1.5kVDC)
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)

N oo hw b~

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 HDD, 2Ghz, 32" screen size and with the latest pre-installed
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 dengles 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).

b} Back-up copies of control programs (firmware and other configuration
software)
GWwW-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.

All 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).

NATIONAL PCWER CORPORATION VI-GW-12
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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 IEC 61173, |IEC 62548, |IEC 61140, and IEC 62109-1 & 2 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 handling, hauling, packing/crating, loading,
transportation, unloading, assembly, erection and any such damage and
defects shall be repaired, replaced or otherwise make good by the Supplier to
the satisfaction of and at no cost to NPC.

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

During installation, the Supplier shall provide adequate lifting gears and other
protective devices that may be required to prevent damage to the equipment
during and after installation. 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 shall be in accordance with approved standard and to NPC's
approval. Approval of the welding procedure, etec. shall not relieve the Supplier

NATIONAL POWER CORPORATION VI-GW-13

LD



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS}

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14255¢

of his responsibility for correct welding, electrodes and for minimizing distortion
in the finished structure and piping systems.

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

GW-11.0 PACKING, SHIPMENT AND STORAGE
GW-11.1 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 shalt be observed in packing/crating delicate
equipment and electronic devices such as control panels, instruments, and
other sensitive parts or components.

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

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

Flanged connections shall be protected by a ¥z 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 assembily.

Butt-weld connections shall be protected by wooden disk.s 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
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braced internally, it shall be marked conspicuously, “Remove internal braces
before testing and operating”.

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

As the shipment may be left in open storage at the designated place, the
Supplier shall ensure that the delivered items have appropriate protection from
water and other elements. All delicate electrical and mechanical parts
susceptible to damage from moisture shall be packed in hermetically sealed
container or other approved containers within their packing cases, with all
machined surfaces coated with a rust preventive compound. All sealed
packages shall include bags of silica or equally moisture absorbing chemical.
When electric space heaters 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, shall 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.

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

NATIONAL POWER CORPORATION

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

OF CONTENT
NET WEIGHT : kgs.
GROSS WEIGHT : kgs.
DIMENSION : m®
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CRATE NOQ.

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.

GwW-11.2 Shipment/Transport

The Supplier shall be responsible for the sea and land transportation of the
equipment, materials and supplies required under this Specification and shall
ensure that they are safely and timely delivered to the specified site. Supplier
shall be deemed to have visited the 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 will
affect the cost of shipping and freight to Site. Any damages to the roads,
bridges, railways, ports, etc. arising out of neglect of Supplier shail be the
responsibility of the Supplier. Likewise, any additional claim attributable to
Supplier’s lack of knowledge or understanding on existing conditions of the site
shall not be given due credence.

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

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

a) Inspection and verification of the packing list;
b} Visual inspection of the condition of the packing and its surfaces; and
c) Partial opening of the crates and plastic sheet protection of the plant

auxiliary equipment and diesel generating sets to verify the content and
its physical condition and to check pilferage or damage during shipment
and storage.

A record shall be prepared carefully noting all eventual shortages, defects, or
damages, signed by the Supplier and concurred by NPC. All shortages and
damages noted shall be immediately replaced by the Supplier at his own cost

NATIONAL POWER CORPORATION VI-GW-16

m‘k
<

t’.\:.ﬂ'f}



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14255¢

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.

GW-11.3 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 shall be carefully stored and maintained at such place and in such
a manner as NPC may direct until such time as they are ready for
installation/erection. If the Supplier desires to use any storage area other than
those designated by NPC, he may do so at his own expense and subject to the
approval of NPC.

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.

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 fo be done as definitely and in as much
detail as possible may be used as guide by the Supplier in the performance of
his works. Bid drawings particularly plant layout, equipment layout and piping
layout, which require changes or adjustments to suit with actual site conditions
or which may be modified in design/details to conform with the configuration of
the supplied equipment shall be prepared/submitted by the Supplier for NPC's
review and approval. Accordingly, soft copies of said bid drawings may be
furnished upon receipt of request by the Supplier for their ready
reference/perusal.
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Anything mentioned in the specifications and not shown on the drawings, or
shown in the drawings but not mentioned in the specifications but which are
obviously necessary to make a complete installation shall be
considered/included under the Supplier's Scope of Works.

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

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

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

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

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 1) Technical Data Sheets, under the Section X
- Bid Drawings and other documents specified in the relevant Clauses of the
bid documents (Refer to Form No. NPCSF-GOQDS-01-Checklist of Technical
and Financial Envelope Requirements for Bidders, Section VIlI-Bidding
Forms).

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

Gw-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 materials to be supplied under this Contract. The sequence
of submission shall be such that information is available for checking or
approval of each drawing or document received.

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

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

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

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

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

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

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

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

GW-12.3.1  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
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equipment will be shipped, terminal boxes and wire sizes for electrical circuits
and wiring diagram for power and control circuits.

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

GW-12.3.2 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 operating conditions,
dimensions and weights for installation, assembly and maintenance.

In addition, these drawings shall indicate all necessary details such as
foundations, anchor, tie rods, 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.

GW-12.3.3  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)
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.

GW-12.3.4 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
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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 Corrections”, the Supplier shall finalize the drawings and re-
submit it in five (5) copies each for final approval. Every revision shall be shown
by number, date and subject in a revision block.

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

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

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

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.

GW-12.4 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 | Palanan Diesel Power Plant 3
2 | Workshop Maintenance Technical Services Division -
LOD 2
3 | Marindugue/Quezon/N.Luzon Operations Division Office 1
4 | Luzon Operations Department Office 1
NATIONAL POWER CORPORATION VI-GW-21
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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 [nstruction Manuals shall contain data relevant to the device or system
design and its installation, 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;

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

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

g) 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 malfunction and what
could be responsible. The effect of loss of normal power and effect of
electrical supply frequency drop shall be addressed;

h) Preventive Maintenance Schedule for all equipment with servicing
procedures including instructions for dismantling and/or replacing
components, routine electrical and 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;
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)] 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;

i 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;

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

h 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:

Equipment identification number or SPIN
Description of part
Manufacturer/Supplier part number
Manufacturer's drawing number

Self-life

Ordering lead time

Unit cost

Weight

Quantity required

0. Outline sketch diagram

SPPNOIORALN=

GW-12.5 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/Temporary Facilities to be used, efc.

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
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work done divided by the value or quantity of the total work, respectively, and
multiplied by 100 shall be the Contractor’'s percentage of accomplishment.

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

GW-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

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 to the conduct of actual test.

NPC and/or its duly authorized representatives shall be entitled to attend and
witness all applicable tests detailed in the relevant sections. NPC shall be
notified by the Supplier thirty (30) days in advance about any tests requiring the
presence of NPC or at least sixty (60) calendar days for factory test to be
conducted outside the country. NPC's acceptance of the work by waiving the
inspection of tests and receipt of the Supplier's Certified Test Reports and
Inspection & Testing Certificate shall in no way relieve the Supplier of his
responsibility in accordance with the requirement of the Specifications.
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Tests not requiring the presence of NPC shall be, in any case, notified in
advance. In such case, the Supplier shall then proceed with the tests and shall
submit test reports in five (5) copies to NPC at least two (2) weeks after the
conduct of the tests.

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.

Consumables 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-13.2.1 Inspection at Supplier’'s Premises

NPC reserves the right to inspect all shop and assembly work associated with
the Works, verify quantities consigned to stores and inspect quality control and
assurance records as well as shop and purchase order records. When
scheduled, and as often as NPC deems appropriate, progress will be monitored
with respect to Milestone Dates in the Contract Schedule and the sequence of
events and activities on the Supplier’s Detailed Contract Schedule.

GW-13.2.2 Factory Tests

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

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

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

The Supplier shall immediately advise NPC 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
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of all such tests that he deems may have been affected by the failure. The
Supplier shall ensure that during the test, all hard copies from output devices
are retained and that no outside parties interfere in any way with testing,
equipment or test instruments, fixtures and jigs for the entire duration of the
Factory Test. Only Supplier's personnel who are needed on the testing of the
equipment shall be allowed in the test area.

The Supplier shall also be responsible that an accurate record of tests 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 submitied in
accordance with the specification.

SOLAR PV POWER SYSTEM

Each equipment/component of the Solar PV System supplied by the Supplier
shall be given the manufacturer's standard factory test and in accordance with
specified codes and standards.

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 shall 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.

POWER AND ENERGY MANAGEMENT SYSTEM

The Power and Energy Management System shall be given manufacturer's
standard factory test and performance test in accordance with national codes
and standards.

The testing procedurés shall perform the required functionalities stated in
Section EW-3.0 Power and Energy Management System and EW-3.2
Technical Requirements.

GW-13.3 Pre-Commissioning/Commissioning Test

GW-13.3.1 General

After installation of the equipment and its associated auxiliaries, the Supplier
shall nofify 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.
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GW-13.3.2

GW-13.3.3

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.

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.

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;

a) H.V. test for relevant equipment;

h) Functional test of all supplied equipment;

i) Setting/calibration of relays and other protective devices

Commissioning Test

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

a) Trial run of individual auxiliary equipment;
b) Visual and Audible Alarm System;
c) Human Machine Interface remote functionalities;
1. Database and Security Management;
2. Metering Instrument;
3. Data Logging / Event Recording;
4. Scheduling and Dispatching Functions;
5. Start/stop of Diesel Generator(s) and ESS;
6. Engine Ramp Up/Down Control;
7. Generator Breaker Open/Close 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;

) Load Sharing;
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9) 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%),
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.

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 Tesf;

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.
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The test shall 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
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 [lsc] for each PV source circuit.

e) Test functionality of major system components {main panelboard,
controls, inverter, efc.)

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 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 following minimum

parameters:
a. Nominal Rating (kWY);
b. Usable Energy (kWh};
c. Power Swing(kW);
d. Reverse Power Swing(kW);
e. Power Swing Response time{milliseconds)
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f. Reverse Power Swing Response Time (milliseconds),
Power factor,

Overloading;

Nominal Charge/Discharge (A);
Maximum Charging Current (A);
Maximum Discharge Current {(A);
Nominal Terminal Voitage (Voc);
Minimum Operating Voltage (Voc);
Maximum Operating Voltage (Voc);
Maximum Normal State of Charge (%);
Minimum Normal State of Charge (%);
Round-Trip Efficiency (%),

Battery Management Functionalities; and
ESS Power Consumption.

®"oDVODITATTTGQ

GW-13.4.3 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.

GW-13.4.4  13.8kV Tie Line

After all the conductors, neutral wire and communication cable are completely
strung, the Supplier and NPC shall conduct a joint final inspection from fapping
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 alsc 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.

GW-13.5 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.
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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

d) Failure 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 shali
recommence after the Supplier has remedied the cause of defect.

GW-13.6 Tests Failures

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

If the results of the performance test at site show that the equipment failed to
meet the 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.

GW-13.7 Test Reports/Certificates

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

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

a) Date of the performance of test;
b) Equipment data; and
c) The equipment serial number.
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The Supplier shall bear the cost of furnishing these records and reports.

GW-13.8 Waiver of Factory Tests Witnessing/Inspection by NPC for Equipment to
be Furnished by the Supplier

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

Jssuance 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 Plant 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
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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;

e) Appilication 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 shall
be supplied and included in the cost of the equipment in the Bid Price Schedule.
A set of each type of software including licenses plus instruction manuais 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
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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
Supplier has the option to nominate an alternative coating system for the
approval of NPC.

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

a) Plant item name;

b} Protective coating systems including number and thickness of coats;
c) Short list of protective coating manufacturers and applicators;

d) Surface preparation;

e) Workshop action; and

f) Final color schedule which NPC will provide during the Contract stage

or as specified in the relevant sections of this Specifications.
GW-15.2 Treatment for Shipping

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

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

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

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

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

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

GW-15.3 Application of Paint

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

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

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

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

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

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.
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GW-154 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.

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 controlied.

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 all computer systems and software to be utilized
on the project is qualified for the application under consideration and such
qualification is documented.
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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 shall be referenced and distributed to NPC together
with the quality ptan. Quality plans shall be submitted to NPC for review and
approval.

GW-16.4 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.

GW-16.5 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,
malfunctions, incidents, trends, deficiencies, deviations, non-conformances,
and defective materials.

GW-17.0 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.

GW-18.0 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.
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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.

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 also have a
minimum warranty of five (5) years including the hybrid controlier, 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-calt 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, frouble 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 shail be conducted (hands on) in such a way that NPC
Plant O&M Personnel would be able to perform reliably and satisfactorily

NATIONAL POWER CORPORATION VI-GW-38



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION V] — TECHNICAL SPECIFICATIONS LuzP22Z14255¢

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.

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 attributable to Supplier, if any as certified by the
concerned end-user. Accordingly, the warranty bond shall be extended.

in the event that undue delay is being caused by the Supplier for failing to
attend the requested maintenance/repair services within ten (10) calendar
days, 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 andfor 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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PART 1 - TECHNICAL SPECIFICATIONS

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 applicable regulations, quality and dimensions
standards. Defective work is not acceptable.

AW-1.2 Submission of Drawings

In accordance with GW- Supplier's/Manufacturer's Drawings the Supplier
shall submit construction drawings for evaluation and approval, 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-1.3 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 corresponding certification.
No price increase will be allowed for a better kind of material.

AW-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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AW-1.5

AW-1.6

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.l. pipes, valves and fittings,
plumbing and sanitary fixtures, building materials and finishes, paint and
waterproofing, etc., without the required certificates.

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

+ The measurements for the execution and payment of the Works, including
provisions of the measuring equipment and the engagement of [abor

e 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

s 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

e Supplying of the operational materials

« Supplying of consumable stores

e Supplying of fitting dowels

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

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

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

+ Making blackouts on concrete

e 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.

Measurement and Payment

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

Payments for each architectural item will be made at the corresponding
contract unit price per square meter, linear meter, cubic meter and number of
pieces/sets, for the pertinent items under Architectural Works in the Schedule
of Requirements.
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Payment shall constitute full compensation for all labor, materials, equipment,
tools and incidentals necessary for the completion of each work.

AW-2.0 GUTTER FOR RAINWATER COLLECTOR
AW-2.1 General

The Supplier shall furnish all iabor, materials, and operations including tools,
other implements and accessories for the complete installation of gutter as
indicated in the drawings.

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

Shop drawings and manufacturer’s catalogue showing product standards and
technical data will be provided by the 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-3.0 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
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. 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
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 o 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 materials shall meet the requirements of the Philippine National
Standard Specifications for Paintings.

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

e Maker

¢ Paint and relevant thinner

e Gross and net weights

o Date of supply by the maker's factory

The openings of the containers shall leave encugh 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 shail 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.
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AW-3.5

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

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 8 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.

Colors and Samples

All colors shall be subjected to the approval of the NPC Representative.
Tinting of matching colors shall be done under the supervision of the NPC.
Representative. In all cases, a sample shall be applied on the job and the
NPC Representative must give his approval before work is commenced. [f
required, three panels, 200 mm x 250 mm (8" x 10"} of each color and finish
shall be prepared in advance, with the NPC Representative. "Of color
selected” shall be understood as all coats specified herein.

Workmanship

All work shall be done by skilled workers with high quality workmanship. All
paints shall be evenly applied so as to be free from sags, runs, crawis or other
defects. All painting materials shall be meet the requirements of stress and
shall be in accordance with the relevant standards. All coatings shall be of
proper consistency and well brushed out so as to show the minimum of brush
marks, except varnish and ename! which shall be uniformly flowed on. All
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AW-3.6

brushes shall bé clean and in good condition, with heavy brushes preferred.
Light brushes shall not be permitted.

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

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

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

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

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

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

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 shall 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 shall not be used to wash paint brushes or containers.
Temporary or permanent welding shall not be permitted on areas where the

welding will damage paint or other protective coatings, unless the areas of
coatings which would be damaged thereby are accessible for repairing and
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inspection. Materials which have been painted shall be handled with care and |
protected as necessary to preserve the coating in good conditions.

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

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 pickled
with the approved metal primer in accordance with printed instruction of the
manufacturer.
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Where components parts of steel or aluminum alloys meat, joints shall be
sealed so that no moisture can penetrate between the contact surfaces.

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

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

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

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

In paint systems involving coats, the various coats of painis 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 shail 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.

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

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

Concrete and Plastered Surface

VI-AW-8
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Any concrete, cement plaster exposed to high humidity 3 coats of a highly
weather-resistant synthetic resin-based paint. The first coat shall contain
from 5% to 20% thinner as the surface requires.

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

¢ 1 coat of coal-tar epoxy.
o 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.

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

e 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.

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

Wooden Surfaces

a) Exterior Parts —~ 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.
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. 2 coats of synthetic resin-based lacquer with white active
pigments.
c) interior Parts - Application of varnish on wooden interior walls,

partitions, T&G ceiling panelling and closets/cabinets.

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

1. First Coat. Fill open grained wood with natural wood paste
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.

AW-3.9 Measurement and Payment

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

AW-4.0 PLUMBING FIXTURES AND FITTINGS
AW-4.1 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
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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
design of fixtures that will be required. American standard fixtures specified
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 shali 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
Clean-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.
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AW-4.7

AW-5.0

AW-5.1

AW-5.2

AW-5.3

AW-54

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
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 Reguirements.

WATERPROOFING
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 shall be used in strict
accordance with the standard practice for this type of work.

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.

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.

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

After installation of membrane, careful inspection shall be made for accidental
damage. Damaged area shall be cleaned and patched with fresh membrane
waterproofing (minimum patching material of 152mm x 152mm).

Prior to acceptance of the job, all waterproofed surfaces shall be given a 48-
hour flooding and the Contractor shall remedy at once any evidence of
leakage. Flooding test shall be done by plugging all drains, building
temporary dams at opening so that water will be 25.4mm (1) deep at high
point of waterproofing.

Concrete topping to be used shall be 20.70MPa as per ACI specifications and
50mm (2") thick (minimum) excluding the finish and reinforced with welded
stee! 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

e 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

e incorrect level of the surface of the bed

e non-rounded corners, edges and channeling
* siress and settlement cracks, holes

¢ too moist surface

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

¢ inadequate firmness of the bed

« oily surface

unsuitable type or portion of penetrating structural members
iack 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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SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

CIVIL WORKS

NATIONAL POWER CORPORATION



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WiTH ESS)- _

SECTION Vi — TECHNICAL SPECIFICATIONS LuzP22214255¢

SECTION Vi - TECHNICAL SPECIFICATIONS
CW - CIVILWORKS

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
CW-1.0 GENERAL CONSTRUCTION FACILITIES .....ocovriiriciemmicnneminomasmmsisesismses 1
CW-1.1 SO B e eerrererreie e errtr et ee e e e e re s e e e e st eaae e e abateatataeaea et e e aaababearaaratantarenrtnteenneas 1
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CW-1.11 Measurement and Payment..........ccccoovirericriecccieceeeer et 3
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Cw-2.2 Drainage and Dewatering..........cccocvviveiiiereiieic et csere st e s esesas s nsesneean 3
Cw-2.3 Measurement and Payment.............oooiiiieoicciciiie et v e ee s 3
Cw-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS....ccccoemeerrienssearonses 4
CW-3.1 SOOPE ...ttt et e e et e et et se e e s et et aena sttt e e annrera e rreseneen 4
CW-3.2 General ConditioNS........cciiiiiviiiicecee ettt e e e nenaene 4
CW-3.3 Measurement and Payment...........ccccooiiii e ieecieecen s ive e st cesreee e s st sa s 5
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CW-4.1 S0P ..ttt sttt e e bt e e ot eeerreeannteanrtae s nnneteranes 5
Cw-4.2 Clearing, Grubbing and Miscellaneous Work............covvvevveiveresereneseeeaeereenns 5

CW-4.2.1  Clearing and Grubbing ..........ccoueeiiiioererereieeeeeeeeeveereeeaee e eeeens 5

CW-4.2.2  Miscellaneous WOTKS ..........ccceeuicrivei e eeeeeeenee e eesene e e seseeeneens 6
Cw-4.3 GFRAAING .oiii ittt r e st a e ete s e 1aresree s e annessns st enneen 6

CW-4.311  GeNeral oo 6

CW-4.32 Classification of Materials...........ccoucvveoererevceeriieeresesies e e eeseens 6

CW-4.3.3  SHPRING et e et e 6

CW-4.3.4 Excavation and Fill ...........cccoveriiimeormieecrcoeeceseieseiereseseeeeeersieens 6

CW-4.3.5  Slides oo 7

CW-4.3.8  Slip-Ouls oo et e e e eeans 7
Cw-4.4 DISPOSAL ......eeiiiiii ettt ettt e 8
Cw-4.5 Sources Of Fill Materals .....ccoiiiiriieceece et e e 8
CW-4.6 Environmental ReqUIFEMENTS ....c.ooivviceicceee e e e se e e e 8
CW-4.7 Measurement and Payment.......c.c.oviviieviceiiecececceeieec e e 8

CW-4.7.1  Clearing and Grubbing ..........cccveveieeeiieieeeereee e e eeeeeeeeereseeereenens 8

CW-4.7.2  MiSCellaneous WOTKS ......c.c.coveiveeereeeeerceeeeeee e ereseseeenseeees e, 8

CW-4.7.3  SHHPPING eiveiee ettt e e e e et e e e e 8
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CW-1.0

CW-1.1

CW-1.2

CW-1.3

Cw-14

CW-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 disposition
of the Supplier’s various facilities at the end of the Contract.

Moving-in

The Supplier shall bring to the site all his necessary construction equipment
and plant and install all stationary construction equipment and plant at
location and in the manner approved by the NPC. The Supplier shall submit
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-1.7

CW-1.8

Cw-1.9

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

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

Fire Protection

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

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

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

Construction Power

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

If power is available from NPC and should the Supplier 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

CW-1.11

Cw-2.0

CW-2.1

Cw-2.2

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

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

Measurement and Payment

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

CW-31 Scope
This section pertains to the environmental and safety provisions,
requirements and conditions that shall govern during the execution of all civil
works under this project.

Cw-3.2 General Conditions

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

a)

b)

f)

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

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

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

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

. 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/Installation shall be carried-out in a manner where
landslides and erosicns are minimized.
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Q) Avoid unnecessary opening/clearing of areas outside construction
sites or destruction of vegetative cover, especially cuiting 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,

i) Preserve or replace, if practicable, natural drainage paiterns (when
’ disturbed by civil works) with appropriate drainage channels.
k) Convey cil-contaminated wastewater from worksheps, 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, labor and
materials and shall perform the required grading work.

CW-4.2 Clearing, Grubbing and Miscellaneous Work

CWwW-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 irees and brush except particular trees,
which may be retained by the NPC for preservation. Particular trees to be left
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CW-4.2.2

CW-4.3

CW-4.3.1

CW-4.3.2

CW-4.3.3

CwW-4.34

in place shall be protected from scarring and/or other injuries during clearing
and grubbing work and other construction operations.

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

Miscellaneous Works

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

Grading
General

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

Classification of Materials

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

Stripping

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

Excavation and Fill

Areas required to be brought to grade shall be excavated or filled as the case
may be. Grading work shall be carried out in such a manner that the free
drainage is maintained at all times and nowhere shall pondage be found in
any part of the work.

The NPC may require the modification of slopes and grades according to the
conditions actually encountered during excavation, but such change or
modification shall not be construed to mean by the 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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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. loose volume and compacted with approved roller weighing
not less than 10 tons. Each layer shall be moistened or dried as directed for
maximum compaction. No succeeding layer shall be placed thereon unless
the preceding layer has been tested for compaction and approved by the
NPC.

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

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading
operations or after completion of grading but prior to acceptance of the work,
the 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.

CW-4.3.6 Slip-Outs

In the event of slip-outs in any part of the grading fill prior to final acceptance
of the work, the 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.
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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 fili, 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.

CwW-4.7 Measurement and Payment
Cw-4.71 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.
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CW-4.7.4 Grading Excavation

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

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

CW-4.7.5 Grading Fill

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

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

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

In accordance with the specifications contained herein and as shown on the
drawings and otherwise directed, the 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.
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CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation Percentage by
{Square Mesh Sieves) Weight Passing
50.0 mm (2") 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 Fill

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

CW-5.2.3 Special Foundation, if any

The NPC shall have the option to use one or hoth 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 filis.

Cw.5.2.4 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
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CW-5.3

CW-5.3.1

materials that are free from stone particles, roots, debris. The upper layer
shall consist of compactable materials taken from pipe trench and other
structural excavation.

Backfill for Water Supply Pipes — Backfill for water supply pipes shall consist

of compactable materials taken from trench excavation and approved by the

NPC.

Construction

Excavation

a.

General

The Supplier shall notify the NPC sufficiently in advance before the
beginning of any excavation so that a joint survey for baseline data
and cross-sectional measurements can be undertaken on the
undisturbed/natural ground surface. All excavation shall be carried out
according to the lines, slopes and grades shown on the drawings. 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-53.3

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 french 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 materiais shall be placed in any part of the fill foundation uniess the
foundations have been inspected and approved by the NPC. Fill materials
shalt be placed and spread in layer covering the entire length and breadth of
the section under construction, each layer not to exceed 15 ¢m. 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
15ecm. (6”) in loose volume thickness. Each layer shall either be
moistened or dried as directed and thoroughly tamped with tampers
having no less than 160 cm?f tamping area and weighing not less
than 20 kg. The last layer shall be neatly brought up to the level of the
adjoining finished grade surface.
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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-54 Measurement and Payment
CW-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 Fill

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-5.4.3 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.
Corresponding 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
Requirements.
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CW-6.0 CONCRETE

CW-6.1 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 Il for concrete in contact with soil or ground water.

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

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-6.3.3 Water

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

CW-6.3.4 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 shall generally be rounded and reasonably free from
thin, flat and elongated particles in all sizes and well graded from coarse to
fine.
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CW-6.3.5 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, shali be

plywood. For unexposed surfaces, undressed square-edge lumber may be
used. Forms for surfaces requiring special finishes shall be plywood, or shall
be lined with plywood, a non-absorptive, hard-pressed fiberboard, absorptive-
type lining or other suitable material. Plywood, other than for lining, shall be
concrete-form plywood free of raised grain, forn 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-64 Storage of Materials
CW-6.4.1 Cement and Aggregates

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

CwW-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

CWw.6.5.2

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

Formwork Construction

Forms shall be installed mortar and watertight, true to the dimensions, lines
and grades of the structure and with the sufficient strength, rigidity, shape and

surface smoothness as to leave the finished works true to the dimensions
shown on the drawings or required by NPC and with the surface finish as
specified.

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

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not
undulate excessively in any direction. Undulations exceeding either 2 mm or
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 nitrocellulose lacquer, except as
specified otherwise. Mineral oil shall not be used on forms for surfaces, which
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CW-6.5.3

CW-6.5.4

CW-6.5.5

are to be painted. For surfaces not exposed to view in the finished structure,
sheathing may be wetted thoroughly with clean water. All excess coating shall
be removed by wiping with cloths. Reused forms shall have the contact
surfaces cleaned thoroughly. Those that have been coated shall be given an
additional application of the coating. Plaster waste molds shall be layered with
two coats of the thin shellac or lacquer and coated with soft or thinned non-
staining grease.

Tolerance and Variations: The Supplier shall set and maintain concrete forms
to ensure that, after removal of the forms and prior to patching and finishing,
no portion of the concrete work will exceed any of the tolerances specified.
Variations in fioor 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.

Placing Reinforcement

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

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

Mixing Concrete

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

Placing Concrete

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

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

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

After the concrete has been deposited, distributed and vibrated, the concrete
shall be struck off and screened by mechanical means approved by the NPC.
The finishing machine shall be of the screening and troweling type designed
and operated both to strike off and to consolidate. Hand finishing may be
employed when suitable finishing machines are not available. Finishing of
concrete shall be done, as directed, to the satisfaction of the NPC.

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

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 resulting from work.
CW-6.5.8 Curing and Protection

Concrete shaill 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
shall be made under the supervision of NPC and delivered to NPC laboratory
or any NPC-accredited testing agency at the Supplier's expense.
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CW-6.5.10

CW-6.5.11

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

ptaced 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 sirength of the two
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.

Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings
or where so required to suit actual field requirements. Any structure that does
not conform to such lines shall be repaired or removed and made anew by
the 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.

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.

CW-7.3 Construction Requirement

Cw.7.3.1 Order List for Bent Bars
Before materials are ordered, the Supplier shall furnish all order lists and
bending diagrams for the approval of the NPC. The approval of order lists and
bending diagrams by the NPC shall in no way relieve the Supplier of

responsibility for the correctness of such fists and such lists and diagrams.
Any expenses incident to the revisions of materials furnished in accordance

o VI-CW-20
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CW-7.3.2

CW.7.3.3

CwW.7.34

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.

Fabrication

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

Bars 6mm® to 20mme inclusive D=6d
Bars 26mm® and 28mma® D=8d
Bars 32mm® and greater D=10d

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

Protection of Material

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

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

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

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other
reinforcing materials shall be provided as indicated in the drawing or required
by the specification, together with all necessary wire ties, chairs, screws,
supports, and other devices necessary to install and secure the reinforcement
properly. All reinforcement, when placed, shall be free from rust, scale, 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 fisted below is to be constructed as
permitting violation or compromise thereof:

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

Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
the concrete is placed. Anchor bolts for machines shall be set to templates,
shall be plumbed carefully and checked for location and elevation with an
instrument, and shall be held in position rigidly to prevent displacement while
concrete is being placed.

Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as
indicated otherwise or modified herein. Where splices in addition to those
indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®. Splices to be welded shall conform to AWS
D1.4; certification of weld ability of the reinforcement by the: manufacturer,
shall be submitted to the NPC. if the Supplier elects to use 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 ieast 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
Suppiier.

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

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

Splice Type Grade 40 Min.Lap But Not Less Than
Tension 244 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
CWwW-8.1

Cw-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 to

herein. In the AISC “Manual of Steel Construction” referred to herein, the
Specification for Design, Fabrication, and Erection of Structural Steel for
Buildings,” and “Structural Joints using A325 or A490 Bolts” shall be
considered a part thereto.

SUBMITTALS

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

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

Certificates of Conformance for the following:

Bolts, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

Certified Test Reports

¢ & & o @

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

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 will

prevent distortion or other damages. Materials shall be stored in a clean and
properly drained location and out of contact with the ground. Damaged
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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 flakes, corrosion,
scale of fragments that could reduce the resistance and durability or injure the
external appearance.

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

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

Cw-8.2.1 Steel
Materials shall conform to the respective specifications specified herein.

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

Structural Steel: ASTM A36
Steel Pipe: ASTM AS3, Type E or S, Grade B,
ASTM A501

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

CW-8.2.2 Bolts, Nuts and Washers:

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

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

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

Washers: ANS| B18.22.1, Type B
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CwW-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. Surfaces 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 will cause blistering or
porosity or will otherwise be detrimental o the life of the paint. Apply paintin a
high-quality workmanship manner and coat all joints and crevices thoroughly.
Prior to assembly, paint all surfaces that will be concealed or inaccessible
after assembly.

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

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

CwW-8.34

CW.-8.3.5

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

Erection

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

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

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

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

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

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

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

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

Tests and Inspections

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

CW-9.0

CW-9.1

CwW-9.2

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

Measurement and Payment

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 parameters to be considered by the Supplier are as
follows:

Compressive strength of concrete shall be 20.7 MPa at 28 days
Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

Compacted sand and gravel bedding shall be 150 mm thick

Soil bearing capacity shall be subject to the Supplier’s determination
and verification at the site

Wind velocity: 300 kph

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

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

Hp® N=

o o

INot applicable on non-critlcal structuresfjoints and as directedirequired by NPC Design Engineer.

NATIONAL POWER CORPORATION

VI-CW-28




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SCLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS) '

SECTION VI - TECHNICAL SPECIFICATIONS LuzP22Z1425S¢e

CW-9.3

CwW-10.0

CW-10.1

CW-10.2

CW-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 andfor other structural elements of the
equipment and their related components. The entire cost of furnishing of all
materials, labor, equipment and tools for the entire works shall be included in
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 and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC.
The Supplier shall also construct or install, where required, appurtenant
structures like street iniet, street inlet-catch basin combination, manhole,
catch basin for downspouts, catch basin for intersecting perforated PVC
pipes, septic tank, drainage outlets, etc. as well as joints and connections as
may be required to complete the system.

Materials
Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM
C14-68.

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

Reinforced Concrete Drainage Pipes
Reinforced concrete drainage pipes shall meet the design and test

requirements for Class Il Reinforced Concrete Pipes in accordance with
ASTM C76-68 and ASTM C497-67.
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One {1) pipe length shall be taken at random representing a group of fifty (50)
pipes or fraction thereof of the same size and shall be submitted for test. Any
group represented by corresponding test specimens that do not meet the
strength and other requirements shall not be used in the work.

CW-10.23 PVC Pipes

Polyvinyt Chloride (PVC) Pipes shall be unplasticized conforming to 1804435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

CW-10.24 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the
construction of concrete covered rectangular ditch and open rectangular
canal shall conform to the requirements set forth in Section CW-6.0 —
Concrete. Foundation base material for concrete canal shall be sand and
gravel as described in Section CW-5.0.

CW-10.2.5 Bedding Material
A, For Stable Soil and Rock Feundation

Bedding material for sewerage and drainage pipes in stable soil and
rock foundation, as determined by NPC, shall consist of sand or
natural sandy soil in which all the materials passes a 9.5 mm (3/8")
sieve but not more than 10% passes a 0.074 mm (No. 200) sieve.

B. For Unstable Foundation

Bedding for sewerage and drainage pipes in soft and unstable
foundation as determined by the NPC, shall consist of 13.79MPa
concrete cradle in conformity with the dimensions shown on the
drawings, or as determined by the NPC.

C. Foundation under Roadways and Parking Areas

Bedding for sewerage and drainage pipes crossing under roadways
and parking areas with pipe cover (excluding concrete or asphait
pavement) of 60.9 c¢m (2 ft.) or less shall consist of 13.79MPa
concrete cradle in conformity with the dimensions shown on the
drawings, or as determined by the NPC.

CW-10.3 Construction
CW-10.3.1 Trench Excavation and Backfill

Trench excavation and backfill work shall be done in accordance with the
pertinent provisions of Section CW-5.0.
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CW-10.3.2

CW-10.3.3

CW-104

CW-10.4.1

Cw-10.4.2

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.

Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination,
manhole, catch basin for downspouts, catch basin for intersecting perforated
PVC pipes, septic tank, drainage outlets, etc. shall be constructed at locations
indicated on the plans or at the other convenient locations designated by the
NPC. All appurtenant structures shall be of 17.30 MPa concrete unless
otherwise shown on the drawings.

Pipe Installation
General

Before any drain pipe is installed, the sand or concrete bedding shall have
been prepared and approved in accordance with the grade, shape, and
dimensions shown on the drawings, or as directed by the NPC. No pipe over

45.7 cm (18"} in diameter shall be laid on concrete bedding until seven (7)
days have been elapsed after placing the concrete bedding. Pipes under
45.7 cm (18"} in diameter may be laid after five (5) days elapsed after placing
the concrete bedding.

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely
jointed, and true to the lines and grades given. Succeeding pipe shall be
jointed to the previously laid pipe, correct in alignment and grade. Any pipe,
which has been damaged during installation or before acceptance of the
work, shall be replaced and laid by the Supplier at his expense.

Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid
of mechanical equipment and not just rolled or pushed into the trench from
the bank. For small pipes, rope slings may be placed at both ends of the
pipes and the rope slowly paved out until the pipe rests on the trench bed.
Proper and careful handling and laying should be observed at all times to
prevent unnecessary structural damage to the pipe, especially at the pipe
ends.

For pipes on sand bedding, before joining the next pipe length to the last pipe
already laid, the bottom of the trench shali be excavated to the shape, size
and location of the collar below the joint. The next pipe section shall then be
securely attached to the previously laid pipe seeing to it the correct alignment
and grade is always attained. Same procedures shall be observed for the
remaining pipes.

All pipe joints shall be filied with stiff mortar composed of one (1) part cement
and two (2) parts clean sand and enough water. The inside part of the joint
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shall be plastered properly to bring the inside surfaces of jointed pipe ends
flush even. Sufficient mortar shall be placed on the outside surface of joint to
form a bead around the joint. Plastering work shall be as directed and
approved by the NPC. After initial set, the mortar on the outside surface shall
be protected from air and sunlight with a cover thoroughly wetted earth or
burlap. Curing of the joint shall be done for a period of at least seven (7) days
within which no backfill shall be placed on the installed pipeline.

CW-10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch
No separate measurement and payment will be made for rectangular ditch
and other channels. The entire cost thereof shall be included in unit bid price
of relevant item(s) in the Schedule of Requirements.

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes
No separate measurement and payment will be made for concrete drain
pipes, and perforated PVC pipes in place and accepted. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the
Schedule of Requirements.

CW-10.5.3 Appurtenant Structures
Measurement and payment for appurtenant structures like open RC canal,
septic tank, oil water separator, drain pit, catch basin, 50mm dia. and 100mm
uPVC shall be included in the unit bid price as specified in the Schedule of
Requirements.

CW-10.54 Bedding
No separate measurement and payment will be made for Sand Bedding for
Pipes, and item, Concrete Cradie for Pipes. Corresponding cost hereof shall
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.
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CW-11.2 Materials
CW-11.21 Cement and Reinforcing Steel

CW-11.2.2

Cw-11.2.3

CW-11.2.4

CW-11.3

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

Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6"x 8"x 16")
non-load bearing with a compressive strength of 3.10MPa. CHB units shall be
free of chips, splits or other defects, which in the opinion of the NPC, might
impair their strength and durability. At the option of the NPC, CHB units
delivered to the site shall be tested to check on their specified strength. One
specimen taken at random representing 500 units shall be tested. Sampling
shall be done by the NPC. The group represented by a specimen that fails the
compression test shall not be used in the work.

Fine and Coarse Aggregates and Water

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

Galvanized Barbed Wire

Barbed wire shall consist of three (3) strands of 2.7mm@ heavy galvanized
wire with 2.2mm@ four-point barbs. it shall be of the coating ciass as
specified in the drawings.

Individual wire specimen shall stand being bent cold through 180° without
fracture on the wire and without flaking off of the zinc coating.

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.

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 shall be anchored to
concrete works by means of 10 mm (3/8”) round by 608 mm (24") long
dowels. Embedding of anchor bolts, expansion shields, conduits, etc.
shall be done as the erection progresses.
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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 biock wall surfaces to be applied with cement
plaster will be cleaned, evenly wet slushed with a wash of neat
cement and sand followed by 1:2 cement mortar mix 10 mm (3/8")
thick which shall be applied with a wooden float.

Mortar Proportions

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

2) Masonry grout for filing 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 to being cleaned with
mineral spirits or other solvents, will require surface treatment to which
paint will adhere. The galvanized surfaces, therefore, shall be coated
with a solution of 7.5 grams of copper sulfate to a liter of water,
allowing the coating to remain on the surface of at least twelve (12)
hours, and dusting off with stiff brushes.

Surfaces to be painted shall be clean, dry, smooth and free from dust,
rust, grease or oil. Sufficient time shall be allowed between coats of
paints to insure complete drying but in no case less than 24 hours. No
painting shall 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.
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CW-11.4 Measurement and Payment
CW-11.4.1 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 seclusion
fence including reinforced concrete posts, CHB wall and footing, excavation
and backfill.

CwW-12.0 SECLUSION FENCE
Cw-12.1 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.

CW-12.2 Materials
CW-12.2.1  Cement and Reinforcing Steel

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

CW-12.2.2 Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in
such a manner as to provide a continuous mesh without knots or ties except
in the form of knuckling or of twisting and barbing the ends of the wires to
form the selvage of the fabric. The base metal shall be steel of such quality
and purity that, when drawn to the size of wire specified and coated with zinc
either before or after fabrication, the finished fencing shall be or uniform
quality and have the properties and characteristics conforming to ASTM
Designation A392. Fabric that is zinc coated after weaving and produced in
accordance with this specification shall be hot-dip galvanized. Fabric that is
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be
taken at random as a sample for test purposes, except in no case shall less
than two (2) samples be tested. To determine compliance with the
requirements of this specification, the test specimens for each of the test
specified shall be taken from the outside end of the sample rolls representing

N VI-CW-35
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CW-12.2.3

Cw-12.2.4

CwW-12.2.5

Cw-12.3

CW-12.4

CwW-12.4.1

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.

Fine/Coarse Aggregates and Water

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

G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to
ASTM A120-68A.

Structural Steel

All structural steel (rolled shapes and plates) for the fabrication of the
vehicular and pedestrian gates, unless otherwise specified on the drawings,
shall conform to ASTM A36.

Construction

a) Excavation, backfilling and concreting work shalfl 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 instaliation 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).

Measurement and Payment
Seclusion Fence including Vehicular and Pedestrian Gate

Unless otherwise specified in the Schedule of Requirements, measurement
for payment shall be based on the number 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
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.
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CW-13.0

CW-13.1

CW-13.2

STEEL POLE WITH CROSS-ARMS AND BRACES
Description

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

Pole Requirements

The poles shall be manufactured and supplied with the required holes, rigging
accessories, insulator attachment plates, lugs for bolted steps, guying
attachments, ground clamps complete with bolts, nuts, washers and
miscellaneous fitlings, 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 Ab72

Tip Diameter

200 mm

200 mm

200 mm

150 mm

Butt Diameter

- 320 mm

300 mm

260 mm

240 mm

Thickness

4 mm

4 rmm

4 mm

4 mm

Shape

Octagonal

Octagonal

QOctagonal

QOctagonal

Minimum

Yield

345 MPa

345 MPa

345 MPa

CW-13.3

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.

Pole Erection
The Supplier shall use standard and accepted practice and method of

erecting the poles depending on their location. The Supplier shall excavate
holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

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

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

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

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

CW-13.4 Measurement and Payment

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

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

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which
payment shall constitute full compensation for furishing of all materials, labor
and hardwares and accessories necessary to complete the items.
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SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 1.0 - SOLAR PV SYSTEM
EW 2.0 - ENERGY STORAGE SYSTEM

EW 3.0 - POWER AND ENERGY
MANAGEMENT SYSTEM

EW 4.0 - LIGHTING SYSTEM
EW 5.0 - GROUNDING SYSTEM

EW 6.0 - SWITCHYARD EQUIPMENT AND
APPURTENANCES

EW 7.0 -~ 13.8KV TIE LINE
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SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 1.0 - SOLAR PV SYSTEM
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EW-1.0

EW-1.1

EW-1.2

PART | — TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

SOLAR PV SYSTEM

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.

Solar PV Modules

a)

b)

e)

Rated Capacity of the Solar PV Power Plant shall be based on the AC
power output of the String inverters.

The modules to be supplied shall have the same manufacturer and
model for all installations required in this document, including required
number of spares.

The Solar PV modules shall be crystalline silicon type. The Supplier
shall provide PV modules of the same type, brand, capacity and
specifications to avoid mismatch losses. PV modules shall have a
minimum efficiency of 19%.

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 approval of the National
Power Corporation.

Solar PV Module shall be manufactured by a Tier 1 category listed by
Bloomberg New Energy Finance. The bidder shall submit a copy of the
Latest list of Tier 1 manufacturer by Bloomberg New Energy Finance
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g)

h)

)

k)

latest report during post-qualification reckoned from the bid opening
date.

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 shall carry the following
minimum information:

Name and logo of original manufacturer or suppller
Type designation and serial number

Maximum system voltage

Rated nominal power (Pmax) at STC

Short circuit current (Isc) at STC

Open circuit voltage (Voc) at STC

Voltage at maximum power point (Vmax) at STC
Current at maximum power point (Imax) at STC

GNOORONS

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 P65 protection or approved equivalent.

The manufacturer of the Solar PV module shall be 1ISO 9001 and ISO
14001 certified. A copy of the valid ISO 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)

Each string inverter shall have at least one (1) Maximum Power Point
Tracker (MPPT). The MPPTs shall automatically operate the Solar PV
plant. It shall be microprocessor/microcontroller-based to minimize
power losses and maximize energy utilization.

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 85% at rated

capacity.

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. Ciimatic category shall comply
with IEC60721-3-4 or IEC 60068.
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f)

h)

)

k)

The furnished inverters shall have built-in or installed controller or
control functionalities that has provisions for integrations with higher
levels 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 shall 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 vield and
Events/Errors.

The inverter load ratio shall be within 0.9 — 1.1 otherwise within the limits
recommended by the manufacturer of the string inverter to avoid under
and oversizing of the inverter.

Inverters shall have output curtailment functionalities. In the event that
the Solar PV system production is at optimum, the energy storage
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)

The DC Boxes shall be dust proof, vermin and waterproof and sturdy
and shall have at least [P65 Protection. It shall be mounted on the PV
module support structures.
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b}

d)

f)

The DC Boxes 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 be fitted at the cable termination points. The
bus bars shall be made of copper of appropriate capacity with adequate
safety factor.

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)
Outgoing DC cables to the string inverter
Provision for earthing

abhwh =

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 I} per string, the Supplier may opt to supply
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 approvali.

EW-1.5 AC Combiner Boxes

a)

b)

d)

The AC Combiner box 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 be 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 following:

Incoming cables from each string inverter

AC circuit breakers of each string inverter

Main AC circuit breaker

At least type || AC surge protection devices (SPD})

Digital Metering System

Outgoing cables to the low voltage side of the SPP Transformer
Provision for earthing

NG ARLN =

The AC combiner box shall be permanently marked and labeled. It shall
have swinging doors or covers and shall be accessed by a lock or other
approved means.
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e)

f)

g}

EW-1.6

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 I}, the Supplier
may opt to supply a separate AC SPDs per inverter in the AC combiner
box.

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.

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 housing 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 shalt be designed to operate continuously for the normal life of the meter. The
digital energy meter shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltage, V 120-480
3 Current Range Class 10
4 Frequency, Hz 60
5 Register Type LCD
6 Soft Switches Available
7 LCD Display Programmable
The Kilowatt-hour meter
8 to be provided is certified Yes
and approved by ERC
Communication Port for .
9 Kilowatt-hour meter To be Provided
10 Metering Current
Transformer
a. Application
(Indoor/Outdoor) Outdoor
b. Insulation type Full cast epoxy resin
¢. Primary rated
current, A 250
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d. Secondary rated
current for all 5
windings, A
e. No. of cores One {1) core Secondary CT
f. CT ratio 250:5 A
g. Accuracy class 0.3 or better
h. Burden, VA 2.5
i. BIL kV - 10

EW-1.7

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 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 (Energy, RMS voltage & current per phase, Reactive
& Apparent Power, Power factor, Frequency, Calendar, Time and etc.)

aArwN =

© 0N

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
as instantaneous parameters, billing information, load survey, events or
tampers, transactions, etc.

DC and AC Switches
a) 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 voltage, current and interrupting capacity ratings.

2, DC Circuit breakers shall be sized to carry not less than 125
percent of the total rated short circuit current of the string/array.

b) AC Side
1. Main Circuit Breaker of appropriate rating shall be provided for

connection and disconnection of Solar PV plant and the grid.

NATICNAL POWER CORPORATION ) VI-EW-1.0-6
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Ew-1.8

b)

g)

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.

Power Cables and Accessories

Power cables of adequate current and voltage insulation rating shall be
required for the interconnection of:

. Modules/panels within the PV array
. PV array and inverter

. Inverter

) AC combiner box

DC Power cables shall be suitable for outdoor installation, stranded
copper/aluminum conductor, UV resistant, flame retardant, halogen
free crosslinked type insulation.

AC Power cables shall be suitable for outdoor installation with adequate
abrasion, UV and water resistance. |t 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
for future maintenance. It shall be designed for heavy duty operation,
1.8kV grade, insulated and stranded copper conductor. Its insulation
shall be UV and moisture resistant. 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 IEC 60228. AC conductors
shall be constructed and tested in accordance IEC 60227 Part 1 & 1.

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)

The Solar PV power system & structures shall be grounded property
using adequate number of earthing kits. 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

NATIONAL POWER CORPORATION VI-EW-1.0-7
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b)

c)

d)

and design shall comply in accordance to governing standards and
regulations in grounding system (PEC, NEMA, IEC and I|EEE
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 to 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 to the UL 1449 3rd edition
testing, ANSI/IEEE C62 and ANSV/|EEE 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 shalt be provided with an automatic ground-
fault protection device or system. The ground — fault 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 inverter for that portion faulted array.

EW-1.10 Solar PV Plant (SPP) Transformer

EW-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 Palanan Solar PV Plant shall meet the
following minimum requirements:

ITEM

DESCRIPTION ' REQUIREMENTS

1

Type of Cooling ONAN

Mineral Oil with its
electrical and chemical
characteristics is
compliant with IEC and is
Polychlorinated Biphenyls
(PCB) free

insulation

NATIONAL POWER CORPORATION . VI-EW-1.0-8
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LuzP22Z71425S¢e

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
- Wye with Neutral
o H-Winding y(31'ounded
o  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
s X-winding 1.2
¢. Basic insulation level, KV
» H-winding 95
»  X-winding 30
9 | Winding Material 100% Copper
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
16 | Tolerances
Not more than 10% of the
a. No-Load & Load Loss manufacturer’s specified
vaiue
Not more than 6% of the
b. Total Loss manufacturer’s specified
value
+ 10% of the
c. Impedance manufacturer’s specified
value
17 | Ground Terminal Connection Suitable for 100 mm
copper conductor

NATIONAL POWER CORFPORATION
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18 | Weight of oil, kg By Supplier
19 | Total Weight, kg By Supplier

EW-1.10.3

EW-1.10.3.1

EW-1.10.3.2

EW-1.10.3.3

EW-1.10.3.4

EW-1.10.3.5

EW-1.10.3.6

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

Design Requirements
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.

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.

Frequency
Frequency for operation shali 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, cil expansion tanks, leads, etc. shall
not be less than the transformer overload rating. If other considerations will limit
the overload capability of the transformer, the Supplier shall specify these
limitations in his proposal.

Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses produced
by external short-circuit currents specified in IEEE Std. 57.12.00 (latest
revision)

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the
Technical Data Sheets for the 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.

1 Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.

NATIONAL POWER CORPORATION VI-EW-1.0-10
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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.

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 ANSI/IEEE C57.12,91 or |EC 60726 for dry-type

transformers.
Equivalent Two-winding, kVA Average Sound Leve], dB

1-50 48

51-100 51

101-300 55

301-500 56
750 57
1000 58
1500 60
2000 61
2500 62

EW-1.10.3.9 Tolerances

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

The Supplier shall furnish oil with quality suitable as an insulant and coolant for
transformers. The oil shall be new napthenic 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 Polychiorinated Biphenyl
(PCB), classified as “PCB free”. The Supplier shall submit a certification from
the manufacturer of the transformer that the transformer cil 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 oil to
be furnished. NPC reserves the right in the future to use any oil which meets

NATIONAL POWER CORPORATION . VI-EW-1.0-11
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EW-1.10.4

EW-1.10.4.1

EW-1.10.4.2

EW-1.10.4.3

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
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly
for core lifting.

Windings

Windings for transformer shall be of the best modern design of conductor
having constant cross-section and uniform insulation or graded insulation as
required. The coils shall be wound and supported in a manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated.

NATIONAL POWER CORPORATION VI-EW-1.0-12
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The completed assembily 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 shali 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
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.

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 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, etec., shall have welded on flanges to provide gaskets surfaces and
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EW-1.104.7

EW-1.10.4.8

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 shail be tested for leaks
before painting.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain pilugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall be
given to their internal cleaning and painting to ensure that the radiators arrive
in a serviceable condition. All radiators shall be completely sealed with blanking
plates and neoprene seals for transport. They shall be thoroughly dried before
shipment.

Hardware
All energized hardware, i.e., bolts, nuts and washers shall be made of tinned

copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

EW-1.10.5  Fittings and Accessories
The following transformer accessories shall be included:
a) HV Bushing
b) Oil Level Indicator
c) Qil Sampling Plug
d) Qil Drain Valve
e) QOil 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 IEC600786-1, 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
f) Number of phases
g) Rated power (in kVA or MVA)
h) Rated frequency (in Hz)
i} Rated voltages (in V or kV) and tapping range
i) Rated currents (in A or kA)
NATIONAL POWER CORPORATION VI-EW-1.0-14
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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 il 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/commeon tools for use
in the installation/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

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)

AN =

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.

1. Check level and alignment of the installed transformer;
2. Check tightness of connections and fastenings;
3. Check proper grounding;
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4, Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections;
6. Check cable glands and entrance;
7. Check on the proper installation of transformer accessories;
8. Winding resistance;
Q. Insulation Resistance;
10. Transformer Turns Ratio; and
11. Dielectric Test.
EW-1.10.9 Failure to Meet Guarantees

EW-1.10.10

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 [(Ne-) (Nem~ Neg) + (L) (Liw - Lea)]
Where:
S =  Amount to be deducted from the Contract Price
N _ Price in Php/Watt for the no-load losses as stated in the
Lt Technical Data Sheets
Niv = Measured no-load losses expressed in Watt
_ Guaranteed no-load losses as stated on the Technical Data
Nie = gheets
L _ Price in Php/Watt for the load losses as stated in the Technical
t Data Sheets
L.u = Measured load losses expressed in Watt
Lic = Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%), NPC shall have
the right to reject the transformer for which such excess is verified during the
factory accepfance test.

Successful Bidder shall promptly provide NPC cne (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
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d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and

EwW-1.11

EW-1.11.1

maintenance of the fransformer 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, including all addenda, in
effect at time of purchase order uniess 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.

At least two (2) sets of job site cameras must be installed before works shall be
done in the project sites. Exact placementlocation 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. Far 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 shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the installation shall follow that latest modern
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.
All job site cameras shall meet the technical requirements in the specifications.

It shall have a dust proof and weather resistant protective enclosure complying
with the technical requirements.
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EW-1.11.2

EW-1.12

Technical Requirements

The supplied Job Site Cameras shall meet the following minimum technical

requirements:

NPC
DESCRIPTION REQUIREMENTS
Type Time-Lapse Camera
2 | Quantity As specified in the

TDS and SOR

Thin-Film-Transistor (TFT)

8 | Battery Type

8 | Control Display Liquid Crystal Display (LCD)
. Atleast 1.3
4 | Image Sensor Resolution Megapixel CMOS
5 View Angle At least 110 degrees
6 | Still Image Resolution 1280 x 720
: 15 minutes/
7 Time Lapse Interval User-programmable
Standard AA or AAA Sized

Alkaline Batteries

9 | Battery Life

At least 120 days of
image recording

10 | Additional Batteries (Spare)

To Be Provided

11 Enclosure

IPX4 compliant

12 | Storage Memory

SDHC

13 | Storage Capacity

32 GB

14 Additional Storage per camera
(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 shall also be provided
until contract completion at no additional cost to NPC.

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 2.0 - ENERGY STORAGE SYSTEM
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EW-2.0

EW-2.1

PART | - TECHNICAL SPECIFICATIONS

EW — ELECTRICAL WORKS

ENERGY STORAGE SYSTEM

This section provides the definition, scope of works, functional/ performance
requirements, technical specifications, and standards for the Energy Storage
System (ESS).

Definition of Terms

a)

State of Charge (SoC) is the level of charge of a battery system/
module 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 to inject full power for at [east 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 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
falls 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 BoL 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
inject and absorb electricity between the interconnection point (e.g.
busbar) and the battery system.
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EW-2.2

)

m}

ESS Conftrol System (ECS)} / ESS controller refers to the control
system of the ESS.

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.

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 together in
series/parallel or combination thereof.

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 scopes of work are enumerated below. Additional details are
provided in the relevant sections of the tender.

a)

b}

d)

All services, materials, and equipment necessary for the proper
installation, maintenance, and operation of the ESS. (e.g. ESS housing,
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/fextend 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.

. Back-up copies of control programs (firmware and other
configuration software)
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. Other relevant documents (if any).
e) Training of plant and technical services personnel 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 housing shall have a footprint/area adeguate to house all the
major and appurtenant equipment of ESS (considering clearance
requirements from adjoining equipment and structures). It shall be
installed within the SPP premises. 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 and/or 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 Vi -
GW 6.0 Supplier’'s Scope of Works),

Bi-directional (Import and Export) Digital Energy Meter(s), Class 0.3 or better
shall be provided to account for energy import and export to and from the ESS.
It shall be connected to the 3-phase, 60Hz bus in between the ESS main
distribution panelboard and the ESS transformer.

The operating and output voltages of the ESS and PCS respectively shall
depend on the Equipment to be supplied by the Supplier. However, the high
voltage side of the ESS transformer 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 or heat exchanging system,
lighting, BMS, PCS, ECS/ESS Controller, PEMS and ESS transformer.

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).

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).
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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 following:

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.

EW-2.4.2 Battery Modules/Batteries

a)

b}

c)

Usable Energy of the batteries shall be at least (refer to 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 4000 cycles @
nominal C-rate @25°C. The nominal C-rate of the battery to be supplied
shall be 1C or higher. 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 shail be implemented in
the BMS and shall be validated and adjusted (if necessary) during the
conduct of annual performance tests.

Acceptable battery chemistries are Lithium Manganese Oxide
(LiIMNn204-LMO) and Lithium Nickel Manganese Cobalt Oxide
(LiINIMnCoO2 - NMC) or blended NMC/LMO.

Battery Modules shall be self-contained, modular and user replaceable
without the need for specialized equipment. For purposes of transport
and installation, gross weight of each battery module shall not exceed
60kgs.

Each battery module (if possibie, 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.

Batteries must be compliant to IEC 62619 or UL 1642. Test certificate
of the batteries shall be submitted during post-qualification.
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EwW-2.4.3 Power Conversion System {(PCS) / Battery Inverter

a) The PCS shall have the following functionalities:

. Parallel operation;

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;

o Frequency Control. The nominal system frequency shall be
60Hz and shali be maintained within the limits of 59.7Hz and
60.3Hz during normal conditions based from Philippine
Distribution Code 2017;

. Voltage Control; 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 Control 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 controlier 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 “heaith” 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 furnished and installed by the Supplier

as shown on the bid drawings complete with housing and associated metering

instrument transformers (current transfommers) of appropriate burden and
accuracy and other accessories for indoor metering purposes. It shall be
capable to measure 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:
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ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltage, V 120-480
3 Current Range Class 10
4 Frequency, Hz 60
5 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
9 Cpmmunication Port for To be Provided
Kilowatt-hour meter
10 Metering Current
Transformer
a. Application

{Indoor/Qutdoor)

indoor

b. Insulation type

Full cast epoxy resin

¢. Primary rated

current, A By Supplier
d. Secondary rated
current for all 5
windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio By Supplier
g. Accuracy class 0.3 or better
h. Burden, VA 2.5
i. BIL, kV 10

In extreme cases, the Supplier shall furnish, if necessary, indoor type potential
transformer with accuracy rating of 0.3 or better. 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 to the following
features:

RN =

LN

Pilferage proof
Tamper Proof
Wrong Wiring Alarm
Current Flow display

Can withstand the temperature of -20°C to +70°C and Humidity of up to

96% 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.)

NATIONAL POWER CORPORATION
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EW-2.4.6

The ESS digital energy meter with the required metering instruments shall be
enclosed by the distribution panel 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 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 logged parameters to the computer such
as instantaneous parameters, billing information, load survey, evenis or
tampers, transactions, efc.

ESS Housing

a) The ESS shall be self-contained in its own free-standing housing/
enclosure. it shall be supported with a suitable foundation. The ESS
housing shall have a footprint/area adequate to house all the major and
appurtenant equipment of ESS (considering clearance requirements
from adjoining equipment and structures). The ESS housing/enclosure
shall be made in accordance with the following specifications and
fixtures:

Container Frame Steel Frame (Galvanized with painting)

Walls - 50mm polyisocyanurate insulation with
double-sided 0.45mm pre-painted Gl
sheet

Roof - 25mm polyisocyanurate insulation with
pre-painted GI sheet roof and interior
ceiling _

Flooring - Plain cement plastered painted floor
finish

Door - Steel door

The ESS housing shall have appropriate thermal insulation and shall
be designed in accordance with the latest edition of the NSCP. It shall
have a minimum rating of IP55 or equivalent and 2-hour fire rating.

For enclosure integrated by the ESS manufacture to package the
system into a single compact or multiple containerized housing shall be
permitted provided that it is rated for outdoor operation with a minimum
required IP rating and shall comply all applicable provisions thereon.

b) The ESS shall be equipped with a redundant cooling or heat

exchanging system suitable for 240VAC, 1&, 60Hz system to control
and maintain the temperature required inside the battery compartment.
It shall 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).
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c)

d)

The ESS auxiliary panel board feeder shall be tapped from the AC bus
of the ESS-MDP for auxiliary loads. Refer to PalSPV-BDE-17.001 for
ESS single line diagram.

The ESS shall have adequate protection to prevent unauthorized
access to the ESS.

The ESS shall have a sufficient interior lighting for maintenance and
servicing purposes.

ESS shall be equipped with emergency stop buttons inside and outside
the housing.

ESS housing together with its enclosed non-current carrying metal such
as main and sub distribution panel, if applicable, and other metal frame
shall be connected to ground and protected from any unexpected
electricity leakage.

EW-2.4.7 ESS Transformer

EW-24.71 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 IEEE Std. C57.12.00.

EW-2.4.7.2 Technical Requirements

The supplied ESS transformer for Palanan Energy Storage System shall meet
the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling ONAN
Mineral Oil with its
electrical and chemical
. haracteristics is
2 Insulatio ©
on compliant with |EC 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
Sl Wye with Neutral
* H-Winding Grounded
s  X-Winding Delta
NATIONAL POWER CORPORATION . VI-EW-2.0-8
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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
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 13.8kV+2x25%
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
c. Impedance manufacturer's specified
value
Suitable for 100 mm?
copper conductor
18 | Weight of oil, kg By Supplier
19 | Total Weight, kg 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

17 | Ground Terminal Connection

Yes

1T Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.
NATIONAL POWER CORPORATION VI-EW-2,0-9
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EW-2.4.7.3

EW-2.4.7.3.1

EW-2.4.7.3.2

EW-2.4.7.3.3

EW-2.4.7.3.4

EW-2.4.7.3.5

EW-2.4.7.3.6

EW-2.4.7.3.7

Design Requirements
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.

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.

Frequency
Frequency for operation shall be 60 Hz.
Overioad Requirement

The overload rating and operation shall be in accordance with ail 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 Technica! 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
ioss/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.

NATIONAL POWER CORPORATION VI-EW-2,0-10
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EW-2.4.7.3.8 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
shall not exceed these values when measured in accordance with the
conditions outlined in the latest ANSV/IEEE C57.12.90 or IEC 60076-10 for oil-
immersed transformers or ANSI/IEEE C57.12.91 or IEC 60726 for dry-type
transformers.

Equivalent Two-winding, kVA Average Sound Level, dB
1-50 48
51-100 51
101-300 55
301-500 56
750 57
1000 58
1500 60
2000 61
2500 62

EW-2.4.7.3.9 Tolerances

The fransformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

EW-2.4.7.3.10 Electrical Insulating Qil

The Supplier shall furnish oil with quality suitable as an insulant and coolant for
transformers. The oil shall be new napthenic 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 Biphenyi
(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.
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EW-2.4.7.4

EW-2.4.7.4.1

EW-2.4.7.4.2

EW-2.4.7.4.3

Design and Construction Features
General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life heat
resistant insulating coat.

Both sides of each sheet shall be insulated with a durabie, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly
for core lifting.

Windings

Windings for transformer shall be of the best modern design of conductor
having constant cross-section and uniform insulation or graded insulation as
required. The coils shall be wound and supported in a manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated.

NATICNAL POWER CORPORATION VI-EW-2.0-12
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EW-2.4.7.44

EW-2.4.7.4.5

EW-2.4.7.4.6

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.

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 shalt 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 equivaient standards.

Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork only
are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent over compression of gaskets. All boited 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 shail be bolted type. The tank shall be able to withstand an internai
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

NATIONAL POWER CORPORATION VI-EW-2.0-13
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EW-2.4.7.4.7

EW-2.4.7.4.8

EW-2.4.7.5

EW-2.4.7.6

allow for bolt holes. No bolts shall pass to the inside of the case and cover.
Flanges shall have gaskets which will remain oil-tight and will not deteriorate
under severe conditions. The tank with radiator fitted shall be tested for leaks
before painting.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall be
given to their internal cleaning and painting to ensure that the radiators arrive
in a serviceable condition. All radiators shall be completely sealed with
blanking plates and neoprene seals for transport. They shall be thoroughly
dried before shipment.

Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

Fittings and Accessories
The following transformer accessories shall be included:

a) HV Bushing

b) Qil Level Indicator

c) Qil Sampling Plug

d) Qil Drain Valve

e} Qil Temperature Indicator
f) Pressure Relief Vaive

g) Lifting Lugs

h) Anchor Bolts

i} Earthing Terminals

)} 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 transformer

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 kVA or MVA)
h) Rated frequency (in Hz)

NATIONAL POWER CORPORATION VI-EW-2.0-14
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EW.-2.4.7.7

EW-2.4.7.8

EW-2.4.7.8.1

EwW-2.4.7.8.2

EW-2.4.7.8.3

EW.2.4.7.8.4

i) Rated voltages (in V or kV) and tapping range
i) 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 [anguage.

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)

DOpLN~

Miscellaneous Test

1. Insulation Power Factor

2. Insulation Resistance

3. Short Circuit Capability

Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.

1. Check level and alignment of the installed transformer;

NATIONAL POWER CORPORATION VI-EW-2.0-15
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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

Dielectric Test

S2OPNOORWN

-0

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 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[(Nuy) (N~ Nio) # (L) (Lim - Lio)]

Where:
S = Amount to be deducted from the Contract Price
N .. Price in Php/Watt for the no-load losses as stated in the
b Technical Data Sheets
Niv = Measured no-load losses expressed in Watt
_ Guaranteed no-load losses as stated on the Technical Data
Nie = gheets
L _  Price in Php/Watt for the load losses as stated in the Technical
: =
Data Sheets
Liv = Measured load losses expressed in Watt
Lie = Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%), NPC shall
have the right to reject the transformer for which such excess is verified
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

EW-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:
NATIONAL POWER CORPORATION VI-EW-2.0-16
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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

EW-2.5

EW-2.6

EW-2.6.1

EwW-2.6.2

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

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 ESS 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 |l Technical Data Sheet — Annex C).

Battery Manufacturer

Manufacturer of the batteries should be ISO 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 model 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 |l Technical Data Sheet — Annex D)

NATIONAL POWER CORPORATION VI-EW-2,0-17
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EW-2.7 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section VIl of the Bid Document. The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION VI-EW-2,0-18
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SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 3.0 - POWER AND ENERGY
MANAGEMENT SYSTEM
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PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS |
EW — 3.0 - POWER AND ENERGY MANAGEMENT SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-3.0 POWER AND ENERGY MANAGEMENT SYSTEM....cccoieeeecereerercisneesssssencas
EW-3.1 General .............. .
EW-3.2 Technical Reqmrements
EW-3.3 Cuaming Diesel Power F’Iant Genset Contmller Data
EW-34 Scope of Works...
EW-35 Communication Interface and Monrtonng System
EW-3.6 Aerial Cable Installation...
EW-3.6.1 Cable Type
EW-36.2 Cable CONSIUCHON. ......co vttt essas e ssemseneenane
EW-36.3  Cable SPecifiCations..........ccceeueieeesieeec e eeresesessesesesesessesseesesersesssesasssenes
EW-364  Communication Equment
EW-365  Site Survey ... et bt cr e e e raenan s nantsbesesesteresennerassntre | O
EW-3.6.6 Joint-use Poles OO OO RUSUTORPRRRY [
EW-36.7  Aerial Pathways and Spaces serstrisses et asanes s nenensassossanase 10
EW-36.8  Clearances............. 11
EW-36.9 Cabltng!Spllmng Hardware SO OO RUPUSUURRRURUOR
EW-36.10  Grounding, Bonding and Protechon SO OO
EW-3.6.11  Building Entrance Protection ... 14
EW-36.12 Protectors.... v ‘15
EW-36.13 Testing Procedures and Cntena fieeereserenesaae st st aranranennansnsnnersrnnns 1O
EW-3.6.14 Maintenance and Restoration ... 16
EW-36.15 Routine Maintenance... 16
EW-36.16 Demand Mamtenance . SSPTOURRRUTRTY  4
EW-3.6.17 Restoration Procedures in Case of Emergency........................................17
EW-36.18 Documentation... verseeesererarsenenesnressesaeserenns 19
EW-3.7 PEMS and Communication Architectural Dlagram veveererarerieninsesssassasaresnersssirens 19
EW-3.8 Warranty .... - . 20
EW-3.9 Measurement of Payment 20
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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 regquirements 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,
the 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 Controller is an automatic controfier 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.

NATIONAL POWER CORPORATION VI-EW-3.0-1
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d) ESS Control System (ECS) / ESS controlier 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 autormated/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 controlier, genset controller(s), solar/PV controller, and energy
storage system controller.

The hybrid controller instalied inside the Diesel Power Plant Control
Roorn shall interface and communicate with the genset controller(s),
solar/PV controller and the £SS 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 (HMI).

The IPEMS shall be responsible for the dispatch of the Solar PV Piant,
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 shalf 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 reguiate and stabilize the grid by dispatching the
ESS and/or available compatible genset.

PEMS shall have the capability to export operating data, including
faulis and other abnormal conditions to an external media for review
and archive purposes.

The PEMS shall perform the followinig functionalities but not limited to
the list below:

a) Scheduling and Dispatching
b) Start/siop of Diesel Generator(s) ancl ESS
c) £ngine Ramp Up/Down Control

d) Generator Breaker Open/Close Conlrol

e) Diesel Generator Parallel Operation/Synchronization
f} Visual and Audible Alarm System

g) iZontrol of Solar Photovoltaic Array/Inverters

h) High level control of ESS functions (i.e2. charging, discharging)
i) Automatic Fail over Features; System Redundancy.
i) Data .ogging / Event Recording

k) l-oad Balancing and Distribution

N Database Management

m) Metering Instrument

n) Voltage and Frequency Regulation

NATIONAL POWER CORPORATIQM
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8.

10.

The PEMS shall also have the capability to display and store the
following information in real time or other user configurable time
periods:

a) Total 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 abnormail operating conditions for

the Generator sets, Solar PV plant and ESS for Generating
units, ESS and Solar PV plant.

The PEMS shall be able to monitor the entire grid thru the HMI. For
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.

The Supplier shall be responsible for preparation of programs and
turning over the complete operational system to NPC. The Supplier’s
configuration responsibilittes 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 seftings 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.

The system shall be designed to monitor and diagnose its own
performance. The PEMS shall prompt alerts to notify the operator of
any equipment andfor sub-systems with abnormalities/errors. The
monitoring and diagnostic functionality shail cover, but not limited to
the following peripheral failure, [/O failure, peripheral memory error,
main memory error, CPU failure, scan overruns, controller errors, loss
of communication.

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 total system failure.

EW-3.3 Palanan Diesel Power Plant Genset Controller Data
Unit / Rated Make and Model Remarks
Capacity
163kW Woodward Under Maintenance
260kW Dale Perkins Woodward Operational
NATIONAL POWER CORPORATION VI-EW-3.0-3
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100kW FG Wilson Power Wizard 1.1 Operational
160kW FG Wilson Power Wizard 2.1 Operational
300kW Cummins CompAmp InteliCompact Operational
300kW Cummins CompAmp InteliCompact Operational

EW-3.4 Scope of Works
a) The supplier shall provide at least six (6) units of genset

b}

d)

e)

f)

g)

controllers, one (1) unit ESS controller, one {1} unit Solar/PV
controller and one (1) hybrid controlier per plant. The supplied
controllers shall be brand new and able to interface with each other.
The genset controliers shall be of the same brand/manufacturer
and model.

The communication interface and protocol 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
data/information (i.e. command, alarm, status, etc.). The connection
between these controllers shall 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, efc.) 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 between each inverter
and the Solar/PV controller shail utilize Modbus TCP. The use of
alternative communication protocol with appropriate converters and/or
gateways maybe allowed subject to the approval of NPC. Necessary
converter 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
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.

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).

NATIONAL POWER CORPORATION VI-EW-3.0-4
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h)

)

k)

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 cable, connectors, interfaces,
software, licenses and other equipment and devices to ensure
interoperability of all components of the entire power piant.

The supplier, with minimum configuration as possible, shall install and
integrate the supplied controllers 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 supplier 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 bounded by any kind of
warranty, the replacement of the existing controller(s) by the new
controller(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 take any
action for this specific work item.

Notwithstanding the above, the supplier shall ensure that any changes
will not affect the operation of the gensets.

The supplier shall include in the training the integration and
inslgaél&tg)n including trouble shooting of all the controllers associated
to .

The supplier shall provide two (2) complete units/sets of Human
Machine Interface (HMI) of the same brand and model. One (1)
unit/set shall be installed inside the ESS and the other unit/set inside
the control room.

The HMI shall have adequate security features to prevent accidental
and unauthorized modification of operating parameters.

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.

NATIONAL POWER CORPQRATION VI-EW-3.0-5
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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).

p) The controliers 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.’

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.

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.

The tie line shall be designed to include the communication
cable and its necessary interfaces and auxiliaries. The
appropriate communication interface to be installed in the solar
PV plant shall be properly connected. Also, 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.

The communication link between the SPP/PV Controller and
PEMS shall use a robust technology over a copper wire
dedicated for two-way data communication only,

a) 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.

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. kW, kWh, V, A, pf,
frequency, etc.)

1 Refer to Annex E
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b) Communication Cables

1.

Control cables of adequate size, impedance and insulation
shall be required for establishing communication and control
between equipment.

2. All communication cables shall be marked accordingly, or
color coded depending on application and/or connection.

3. 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.

4. All cables, in general, shall conform to [S-1554 part 1; ISO/IEC
11801 and other relevant standards.

5. 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:

. 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 fow
capacitance.

. Ethernet cables shall be 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.

. Balanced twisted-pair cable shall be rated for outdoor
installation on telecommunication and data processing
systems applications. It shall be UV-resistant and
watertight/waterproof and shall not use hazardous
substances.

c) 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.

NATIONAL POWER CORPORATION
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2. The system shall also have the capability for calculating the
average of the data collected every hour, day and month.

3. Following parameters shall be measured and stored
continuously:

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.

EW-3.6 Aerial 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, including 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.

EW-3.6.1 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.

NATIONAL POWER CORPORATION VI-EW-3.0-8
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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.

EW-3.6.2 Cable Construction
The mechanical and electrical properties of the cable is 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 aluminum shield with
outer protection (jacket) of black polyethylene.
The use of high-strength support strand of galvanized steel is also required.
EW-3.6.3 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
Fiame Retardant Required
Support Strand Required; At least 6.4mm diameter;
Galvanized Steel
The conductors shall be assembled with twists 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.
EW-3.6.4 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 for the
application and that the primary purpose of the communication link is to
transfer real time data.

NATIONAL POWER CORPORATICON
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EW-3.6.5

EW-3.6.6

EW-3.6.7

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.

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 exireme factors causing unsafe working
environment, right-of-way problems, etc.

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.

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 Qutside 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
clearances 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.

NATIONAL POWER CORPORATION VI-EW-3.0-10
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8. 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.

8. Appropriate guy attachment hardware shail 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 is
depending 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:

Typeof | N°UMal | Grounded spx | 721125 {14025 | oo
Location Comm. Span Guy kv kV

Railroads 23.5ft 240 26.5 ft

Trucks Over

8 Feet 15.5 ft 16 ft 18.5 ft

Water - No : ’ 14.5

Sailboats 1401 ft 17.0

Over fields, 16.0

orchards, 15.5 ft ﬂ 18.5 ft

forest, etc.

Pedestrians 12.0

Only 9.5 ft P 14.5 ft

Oversized Vehicles - greater than

14 feet in height X+2

{x = known height of the oversized X+ 151 ft X+ast

vehicle)

Vertical Clearance Over Buildings

Accessible 10.5 ft 11.0 ft 13.5 ft

Non-accessible 3.0t 3.51t 12.5 ft
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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.

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 alf the types of clearances required.

EW-3.6.9 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.

EW-3.6.10 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 voltages
that can induce unwanted signal into the system. These transient voltages
are commonly external to telecommunication system.

OSPs 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 BAWG 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.
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4.

5.

10.

11.

12.

Bonding of support strands to ground or separate cables or wires
together at every .40km, at each crossover and at each branch.
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 splices, terminals, and ioad points. If the
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 support 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 shail 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-metalllic splice cases bonding and lead
sleeves shall be connected to PB’s grounding system at every
PB instalied.

c) Cables with plastic sheaths do not need to be bonded at pull-
through PBs.
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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:

1.

10.

11.

12.

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 Busbar (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 6AWG copper ground wire shall 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 BAWG

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 metallic sheath components and metallic strength
members of all entering cables by 6 AWG copper conductor or
bonding ribbon. Cables and ali 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
possible.

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.
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e)

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:

a)

b)

h)

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 shali only be used with fusible link which is a current-limiting
device

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.

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.

All exposed circuits entering the building shall have protector units. It
is recommended to use solid-state protectors.

Primary protection shall be provided for all cables exposed to
lightning, crossing power lines and/or prone to having accidental
contact to power lines.

Secondary protection shall be considered to protect the equipment
against sneak currents or continuous foreign current exceeding 0.35A.
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 UL497A.

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 properly protected
against any interference such as Electromagnetic Interferences (EMI)
and coupling impedance.

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.
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EW-3.6.14

EW-3.6.15

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 maA.
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.

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 ieads between the nearest
grounding electrode and other metallic 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.

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 shali, 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.

Routine Maintenance

The Supplier shafl 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 shall not affect the
operation of the entire network.
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EW-3.6.16

EW-3.6.17

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

b} Trimming of trees to prevent degradation of transmission capabilities
caused by abrasions to cable sheaths.

c) Pole inspections including 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

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 fike 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 shall also submit his comprehensive demand maintenance
checklist to NPC.

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.
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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 personnel 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.
c) Basic troubleshooting procedures shall be properly documented and

shall be clear and concise. Restoration team must be familiar with
these details and that a step-by-step procedure is recommended to be
documented.

d) Restoration tools for emergency 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/equipment 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 needs 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.

g) 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 permanently.
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 done 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 shall be capable to 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
NATIONAL POWER CORPORATION VI-EW-3.0-18
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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 including 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 alse be submitted indicating the final design
of the system as well as the specifications for installation and the record of
changes made during installation. As-buiit 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.
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Figure 1: PEMS and Communication Diagram

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 failure of either party to perform warranty
obligations.

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 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 | - 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 Palanan Solar PV-Diesel
Hybrid System (with ESS).

EwW-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 Guardpost;

2, Supply, Installation and Test of Complete Power and Perimeter
Lighting;

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 Palanan Solar PV Plant.

EW-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 maybe accepted if such will guarantee a
quality superior to that guaranteed by the above standards. Use of other
standards shall be subjected 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 include all outlets
{convenience and power), switches, associated conduits and cables, lighting
fixtures (indoor, outdoor and emergency), fittings, distribution panel boards, dry
type transformers, contactors, timers, 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
shali be identified by the Supplier and shall be furnished at no additional cost
to NPC. '

Technical Requirements and Characteristics

Circuits shall be wired separately for lighting and outlets. Lighting fixtures shall
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 instaliation.

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 guardpost and perimeter lights at Paianan
Solar PV Plant. It shall be indoor type and shall be in accordance with the latest
revision of |EEE Std. C57.12.01. The installation of this transformer shali be
wall or floor-mounted and in accordance to the standard procedure as
suggested by the manufacturer. In relation, the stabilityfintegrity 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:

ITEM DESCRIPTION REQUIREMENTS

1 Core High Grade Silicone Steel
insulation Class H
Solar PV Plant station service
transformer
Type Dry type transformer
Class Indoor/Outdoor
Type of Cooling AN
Temperature Rise (°C) 150
Insulation level:
a. Maximum operating
voltage, kV

Application

RN DA W N
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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
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 piastic with engraved white letter.
EW-4.4.4 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 installation of
fighting fixtures shall be furnished and installed by the Supplier at his own
expense,
The housing of lighting fixture shall 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 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 stack 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.
NATIONAL POWER CORPORATION VI-EW-4,0-3
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Lighting Luminaires

a) 1 x 9 Watts Compact LED Lamp

Shall be cool 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 Fiood Light

Light Emitting Diode (LED) Flood Light shall be IP65 rated,
forged with high quality aluminum alloy with clear tempered
glass and built-in cooling fins.

EW-4.4.5 Switches and Single Phase Outlets

Switches and single phase outlets shall comply with NEMA Standard. The
ratings of switches and single phase outlets with one conductor earthed shall
be as specific herein. All switches and single-phase outlets shall be flush
mounted, impact resistant and splash proof type.

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 and has a protection against rain water
droplets penetration or other approved equivalent accessory.

Single Phase Qutlets

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). Outlets installed outside the guardpost or in an open environment
location shall be rated as weatherproof convenience outlet.

EW-4.4.6 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 cootant. The minimum size of conductor to be used shall be 3.5mmz.

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.
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EW-4.4.7

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.

Cable Installation

Cables pulled through conduits shall be supported in an approved manner to
avoid damaged to 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, shall be
cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to instaliation, cables and conduits shall be thoroughly cleaned to prevent
damage to cables during installation. After cables have been installed, cables
shall be tested for continuity and insulation 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 precaution shall be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed by the use of caps and discs
or plugs. The seals shall be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be check to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

Conduits 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-Metallic Conduits

Non-metallic conduit shall be made of un-plasticized polyvinyl chloride (UPVC)
smooth walled inside and outside, coloured red-orange, schedule 40.
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EwW-4.4.8

EW-4.5

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
shail not support combustion. It shall resist corrosion, rust and scale.

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 work shall be of hot dip galvanized steel
or un-plasticized polyvinyl Chloride. 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 supports. The Supplier shall provide special supports for recessed
lighting fixtures, etc. Suitable expansion screws shall be used for securing
boxes to solid masonry and approved type toggles for securing to hallow
masonry units. '

Pull Boxes

Puli boxes shall be installed at all necessary points, to prevent damage to the
insulation or other damage that might result from puiling 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 polyviny! 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 VI of the Bid Document. The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.
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PART | - 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 perscnnel 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

ground), kA 8
3 Grounding cennection
{exothermic, compression, Exothermic
ete.)
4 Grid conductor (specify size | > 100 mm? tin-annealed copper
and type) stranded conductor (bare)

5 Bonding Conductor (riser)

below 10kW, perimeter
lighting and fence
earthing

a. All major equipment such | > 100 mm? tin-annealed copper
as inverter, transformer, stranded conductor with 1.2 kV
ESS, etc. PVC Insulation

b. For motors/pumps rated | > 50 mm? tin-annealed copper
30kW and above, CT/PT, stranded conductor with 1.2 kV
FDS, LA, etc. ' PVC Insulation

¢. For motors/pumps rated

> 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
¢. 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.

Ifin 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.

NATIONAL POWER CORPORATION

VI-EW-5.0-2

W)

e



81D DOCUMENTS

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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14255¢

EW-5.1.2

EW-5.1.3

EW-5.1.4

EW-5.1.5

electrodes, etc., until the field-measured resistance is equal to or less than the
specified value.

The ground grid shall be composed of a system of copper conductors buried
approximately 60 cm. beneath the surface of the earth, excluding crushed rock
surfacing. Driven ground rods shall be installed at regular intervals and
connected to the grounding conductor at grid nodes. A minimum of four (4) of
the specified ground rods must be installed {one at each corner of the ground
grid). The Supplier shall determine the spacing of ground grid conductors and
the total number and location of ground rods and their lengths (single or two or
more coupled sections).

Lightning Rod and Support

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
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.

Lightning Down Conductor

The down conductor will provide a iow impedance path from the air termination
to the ground system so that the lightning current can be safely conducted to
earth, without the development of excessively large voltages.

The main copper conductor shall be made of electrical grade copper, with a
minimum cross sectional equivalent to 55 mm2 The main conductor shall
consist of copper strands helically bound by a copper tape conductor designed
to evenly distribute the lightning currents concentrically along the conductor
length.

In order to reduce the possibility of dangerous sparking (side-flashing), the
down conductor route(s) should be as direct as possible with no sharp bends
or stress points where the inductance, and hence impedance, is increased
under impuise 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.

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).

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.
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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 0.254 mm thickness molten-
welded or copper bonded (electro-deposit) to a steel core. The copper clad or
pressed type will not be accepted.

EW-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

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high
strength corrosion resistant copper alloy. Machine screws, nuts, and washers
used with the lugs shall be bronze.

EW-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
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
connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm? tin-
annealed copper conductor (one connection for each pole).
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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.

EW-5.1.10¢  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.

EW-5.1.11  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.

EW-5.1.12  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 fo be expected during installations. Standard
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW-5.1.13  Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system at every ten
(10) meters interval.

EwW-5.1.14 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 VI of the Bid Document. The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.
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PART I - 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, tools
and other incidentals for the erectionfinstallation of switchyard take — off
structures for Palanan Solar PV Plant and Palanan 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 Stee! 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, Installation 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;
and
g) All other works and services including those not specifically

detailed herein but are required for the complete, safe and
reliable operation of the project.

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.
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EW-6.3

EW-6.4

EW-6.4.1

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.

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, AZ|, ASCE, ISO or equivalent standards, including
all addenda, in effect at time or purchase order unless otherwise stated in this
specification.

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.

Ali cables shall be designed to withstand the short-circuit condition and voitage
drop of 3% (max.).

Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
variations, faults, etc. The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA S$-66-524 or IEC 60502-2 and UL 83, PNS 35, ICEA S-73-532
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the requirements
when operating with full load or at any load factor.

The power cables shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS

L Conductor Shape Circuiar Stranded Wire

2 Conductor Material Annealed Copper

3 Insulation
a. Material Cross-linked polyethylene (XLPE)
b. Thickness, mm > 4.5

4 QOuter covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer’s Data
c. Termite Protection Yes

Required
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5 Shielded Yes
a. Type of Shielding Copper Tape Screen
6 Provided with Filler and Yes
Binder Tape
EW-6.4.2 Insulation

EW-6.4.3

EW-6.4.4

EW-6.4.5

EW-6.5

EW-6.5.1

Insulation shall be of the type specified in the Technical Data Sheets.
Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or Nylon
jacket capable of providing protection against sunlight, acids, alkalis and oils
shall be furnished for all cables.

Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic
fillers to assure a smooth circular assembly. A lapped core binding tape shall
be applied over the assembly.

Application

All cables shall be suitable for installation in cable tray, conduit, trench,
underground duct in wet and dry locations, and above ground raceway in damp
and dry locations.

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.

Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing the circuit. All the metal parts of the fuse disconnect switch shall 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

3 Nominal system 13.8
voltage, kV '

4 Frequency, Hz 60

5 BIL, kV 110

6 Ampere Frame _ 100
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7 Interrupting  Capacity, 10
' kA
8 Fuse Link
a. Type Universal buttonhead design
b. Current Rating, A Refer to Single Line Diagram
9 Lightning Arrester
a. Type Metai Oxide Varistor (MOV), gapless
b. Class (indoor, Outdoor
outdoor)
¢. Rated frequency, 80
Hz
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 suppiied shall include the following:

1. Fuse Support Assembly
2.  Fuse Holder Assembly
3. Mounting Bracket

4.  Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics,
high mechanical strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability requirement
in accordance with ANSI standard.
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i) )

ey



BID DOCUMENTS

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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z21425Se

EW-6.6

EW-6.6.1

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power frequency
reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jackef, which shall have a high creepage distance and a high
dielectric strength.

The primary terminais 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 shall be provided with lock
washer. Lock washers shall be fabricated from material that complies with the
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessories.

Bus Conductor and Hardware

This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various electric
generating plant switchyards.

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CB5. 1-1979 -
American National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

Technical Characteristics and Requirements
Describe herein is the general specification of the bus conductor, line materials

and equipment to be supplied for this project. The bus conductor, line materials
and equipment shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Stranded Conductor Requirements

. . Aluminum Conductor Steel
1| Type designation Reinforced (ACSR)

2 Code Name QUAIL

3 Conductor size 2/0 AWG ACSR

4 Ampacity, A 270
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5 Quter Layers

a. Material Aluminum
b. Stranding No. 6
c. Calculatecg Cross-sectional 67.33

Area, mm
d. Coefficient of Elongation (/°C) Manufacturer’'s Data

3] Core
a. Material Aluminum Clad Steel
b. Stranding No. 1
¢. Calculated Cross-sectional
2 11.22

Area, mm

d. Coefficient of Elongation (/°C) Manufacturer's Data

7 Conductor Coefficient of Linear
Expansion (/°C)
Conductor Hardware

Manufacturer’s Data

1 Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy

2 Connectors

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.

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
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pins shall be made of stainless steel. Slip strength of the strain clamp shalil 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 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 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 1040 meters (approximate) Palanan Solar PV Plant to Palanan
Diesel Power Plant 13.8kV Tie Line Project is part of the Solar PV-Diesel
Hybrid Projects that will enable to combine the output energy of the Solar PV
Farm and Diesel Generating sets for Palanan, 1sabela. :

The tie line to be erectedfinstalled shall utilize 2/0 AWG ACSR (Quail)
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 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 bidding/tentative 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 a workmanlike manner, in
accordance with generally accepted modern practice in the erection and
installation of steel poles (tie lines).

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;
b) Final survey, assessment on the aerial route and staking of Steel
Poles; :
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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 instailation of Pole numbering;

h) Conduct of continuity test on the entire line; and

i) 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, AWS, AZI, ASCE, I1SO or equivalent standards, including
all addenda, in effect at time or purchase order unless otherwise stated in this
specification.
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EW-74 Line Materials
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 shali meet the following minimum requirements:
ITEM DESCRIPTION REQUIREMENTS
1 | Type 2/0 AWG ACSR
2 | Code Name QUAIL
3 Total Cross sectional area 100.29mm? (approx)
4 | Ampacity 270 A
5 Outer Layers
a. Material Aluminum
b. Calculatetz Cross-sectional 67.33
Area, mm
c. Stranding No. / diameter, 6/3.78
mm
6 Core
a. Material Aluminum Clad Steel
b. Calculated Cross-sectional
’ 11.22
Area, mm
c. Stranding No. / diameter, 1/3.78
mm
7 Conductoa_' overall diameter, 11.3 (approx.)
mm
8 Ultimate Breaking Strength, kN 23.54
9 Rated DC Resistance at 20°, 0.428
Q/km
10 | Weight of Conductor, kg/m 0.272 (approx.)
11 | Test Requirements:
a. Stress — Strain Test and Y
Report Required: es
b. Breaking Strength test and Yes
Report Required:
¢. Certified Stress-Strain Test
Reports on a Cable Yes
identical to be specified
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;

LD
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a) 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.

b} Conductors
The conductors to be furnished shall be in accordance with, but not
limited to, the Ilatest issues of approved standards for ACSR
conductors.

c) Insuiators
Insulators such as pin, spool and suspension type to be utilized in the
project shall be in accordance to ANS| standard as to material,
ultimate tensile strength, leakage distance, etc.

d) Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron
or ductile iron with tensile strength in accordance with ANSI standard.

e) Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be
hot dip galvanized as per ASTM A-153.

EW-7.5 Pole Erection and Line Material Installation
EW-7.5.1 Scope

The general outline of the pole structures, general dimensions, clearances
and distances of conductors/wires must be in accordance with the NPC
standard requirements. The steel poles shall meet the following minimum
requirements:

ITEM DESCRIPTION REQUIREMENTS
1| Structural grade of steel used ASTM A572 grade 345MPa
{50ksi} (minimum)
Number of Pole Sections One (1)
Welding Method of Processing Submerged-Arc Welding and
Steel Pole Automatic Shielded Inert Gas
Metal-Arched Welding {SIGMA)
Specifications
6 | Pole Marking According to Technical
Specifications
NATIONAL POWER CORPORATION ' VI-EW-7.0-4
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The Supplier shall use standard and accepted practice and method of
erecting the poles depending on their location. Insofar as practicable, the
poles shall be selected and matched so that the poles in each structure will
be of equal cross-section. Except as otherwise provided in this paragraph or
drawings, or otherwise directed by NPC, all poles shall be set in accordance
with the following table:

Length of Poles Depth of Pole Setting

In Earth In Rock
Meter Fest Meter Feet Meter Feet
7.62 25 1.37 4.5 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
10.67 35 1.68 5.5 1.22 4.0
12.19 40 1.83 6.0 1.22 4.0

The Supplier shall excavate holes for pole setting to a depth indicated in table
above. The diameter of the holes shall be 20cm iarger than the pole diameter
at ground level. Poles set in holes partly in earth and rock shall be set to a
depth shown for earth. Poles at angle and dead end points and at the other
points of unbalanced stress shall be set at six (6) inches deeper than shown
above, and poles with extra-large diameters shall be used at these points
whenever possible. Pole structures located in steeply sloping ground shall
have their depth of setting measured on the downhill sides and shail be at
least as deep as shown in the above tabulation. All poles shail be set to within
three (3) inches of the specified setting. 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 80% gravel whose sizes ranges from
7.6cm to 10cm diameter and 20% sand whose sizes range from 3mm to 8mm
by volume. The gravel and sand material shall be filled around the holes and
compacted thoroughly at 30cm (12 inches) layer by tampering tools before
placing the next 30cm 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 30cm (12 inches) above
ground line and shall be spread sloping radially outward until it intersects with
the ground surface. In cases where the poles are located/erected in the rice
field areas, excavated materials shall be spread and leveled evenly over the
site,

In section of the line where the soil bearing capacity is reduced or where
special conditions is required, the Supplier shall furnish and place concrete
foundation subject to the approval of NPC.

The Supplier shall number each structure for ground patrol. The reflectorized

paint shall be weather resistant approved by NPC. The numbers shall be
painted approximately 3.0 meters from the ground vertically on the flat

surface of the poles.
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EW-7.5.2

EW-7.5.3

EW-7.5.4

Structure Dressings/ Insulator Assemblies

The cross-arms and hardware shall be assembled and installed properly. All
nuts and locknuts shall be adequately tightened.

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

The Supplier shall assemble and install the insulator assemblies as shown in
the attached reference drawing.

The number of suspension insulators to be used for a single string of strain
assembly shall be as indicated in the attached reference drawing.

Guy and Anchor Assemblies

Guy and anchor assemblies shall be instalied where required. However, NPC
reserves the right to direct the Supplier to change the location of the guy and
anchor assemblies as may be found desirable in the field. The guy
assemblies shall be log type. Installing a guy assembly shall consist of
excavating earth to a depth of at least 5-0", installing anchor log in position,
backfilling and compacting the backfill and installing the guy wire. The anchor
rod shall protrude three (3) inches above the ground line when installed.

Conductors (Including Compression Joints, Armor Rods, Repair
Sleeves and Jumpers) Requirement

The Supplier shall install, join, string and sag the conductor in accordance
with the attached reference drawings.

Tools and Special Equipment

The Supplier shall furnish all tools and special equipment necessary to install,
join, string and sag the conductor in accordance with the best modern
practices. NPC reserves the right to approve the tools and equipment to be
used by the Supplier.

Compression Joints

All joints in the conductors shall be in accordance with the recommendations
of the conductor manufacturer unless otherwise specified by NPC. All splices
in conductors shall be made at least fifty (50) feet (15.24m.) away from the
structure and no joints will be permitted in spans crossing over existing
transmission lines or other public utility lines, unless approved by NPC. River
crossing spans shall also be free from joints.

The Supplier shall furnish all necessary accessories, special tools,
compressors, etc., required for making conductor splices,

The Supplier shall furnish filler paste for all compression joint consisting of
seventy percent (70%) zinc chromate and thirty percent (30%) raw linseed oil

NATIONAL POWER CORPORATION VI-EW-7.0-6
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by weight. The paste shall be applied in the manner recommended by the
manufacturer of the compression joints.

Armor Rods

The Supplier shall install Armor rods where required at points in accordance
with manufacturer's recommendations and as shown on the attached
reference drawing. Where it becomes necessary to shift the point of
attachment after the armor rods are installed, such shift shall not exceed two
and a half (2-1/2) feet (63.5mm.} either way from the center. If the required
shift exceeds this limit, the Supplier shall reinstall the preformed armor rods.

Stringing

The stringing operation shall be conducted using method which will not injure
the conductor. Particular care shall be made to ensure that the conductor is
not twisted in any manner. NPC reserves the right to approve the stringing
method used by the Supplier.

Sagging
General

All tie line conductors shall be sagged in accordance with the sag and tension
chart for specific type of cable. These sag and tension are in accordance with
the recommendation of the conductor manufacturer. The loading of the
conductor shall be such that the design loadings of the structure shall not be
exceeded during stringing.

Check
a) Tension

As required by NPC to avoid over-stressing the conductor while
stringing, the conductor tension shall be measured by dynamometer to
be furnished by the Supplier. The dynamometers used shall be
frequently calibrated in order to ensure its accuracy.

b) Sags

All sags shall be measured by the line of sight method. While the sag
in all conductors shall be in accordance with the stringing sags
specified, maximum increase of five percent (5%) will be acceptable
provided the five percent does not exceed six (6) inches (152mm.)
and provided that all conductors in the same span assume the same
sag and the necessary ground clearance is obtained. In any span
where five percent (5%) of the specified sag is less than two (2)
inches (61mm.), a maximum increase of two inches will be
acceptable. A telescope shall be used for the line-of-sight sagging.
The methods for checking sag and the points at which the checks are
to be made shall be agreed upon between NPC and the Supplier. It is
the intent of these specifications that NPC shall be assured, by means
of sufficient and reasonable number of checks and the ground
clearances as tabulated in the pertinent drawings are obtain at all
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points, that the tensions are obtain and the general appearances of
the line will be satisfactory.

c) Sagging Information

The Supplier shall submit to NPC, on approved form, the following
information concerning the sagging of the conductor and shield wire:

Date

Type of conductor or shield wire sagged
Span sagged

Measured sag, in meters

Temperature in °C or °F

Relative elevations of point of supports.

DB

Jumper Connection

At all dead-end structures or angle structures, where required, the jumper
connections shall be formed in a neat and workmanlike manner.

Repair Sleeves

Compression type repair sleeves may be used to repair minor damage to the
conductor. Provided that:

a) At the location of the damage on the conductor to be repaired not
more than one third (1/3) of the outer aluminum strands are damaged
over a length of not more than four (4) inches.,

b) Not more than two (2) strands in the outer layer are broken, no
strands in the inner layer of aluminum strands are broken, and the
cross-sectional area of the damage strands is not reduced by more
than twenty-five percent (25%).

EW-7.5.5 Communication Cables

The tie line shall be designed to include the communication cable and its
necessary interfaces and auxiliaries. 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:

Type of ”eg:f"“ | Grounded - TPX 7.2M12.5 | 14.4/25 | 19.9/35
Location Comm. | SPan Guy kv kv kv
Railroads 235 ft 2‘#0 26.5 ft
Trucks Over 8
e 15.5 ft 16 ft 18.5 ft
Water - No 1401 145 17.0
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Sailboats ft
Over fields, 16.0
orchards, forest, 165 # ft‘ 18.5 ft
etc.
. 12.0
Pedestrians Only 9.5 1t ft 14.5 ft
OQversized

EW-7.5.6

EW-7.6

EW-7.6.1

Vehicles - greater
than 14 feet in
height X+15ft
(x = known height
of the oversized
vehicle)

X+

2 f X+451

Vertical
Clearance Over
Buildings

11.0

Accessible 10.5 ft 13.5 ft

Nor-accessible 3.0 ft 3ﬁ5 12.5 ft

Hauling of Tie Line Materials

Hauling of steel pole, power conductor, line hardware, insulators and other tie
line materials shall be placed in a flat floored vehicle sufficient to carry its load
with wooden loggings facing the floor and shali be kept intact while in transit.

Factory Assembly and Tests
Field and Acceptance Test

Field tests and acceptance tests shall be performed by the Supplier to be
witnessed by NPC on the various components of the tie line to determine
whether requirements of the specification have been fulfilled. The Supplier
shall provide instructions and acceptance criteria for field testing and
commissioning for NPC’s reference and application for the tie line system.

Four (4) certified copies of the reports of all routine tests mentioned herein
based on specification standard shall be furnished to NPC immediately within
a maximum of fifteen (15) days following the completion of the tests. For
equipment and materials which had the required type test already, the type
test certificates shall be submitted by the Supplier together with his proposal.

If, however, NPC opted not to witness the Factory Acceptance 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 specification as approved by NPC.

If any of the tie line components (i.e. steel poles, insulators, conductors,
hardware, etc.) fail to pass any test, NPC may, at his own judgment, direct the
Supplier to make any necessary corrections or alterations to it for minor
defects or to replace it forthwith for major defects. Any and all expenses that

NATIONAL POWER CORPORATION VI-EW-7.0-9
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might result by the supply and installations of new parts or by modification of
existing parts and any and all expenses resulting in additional tests made
necessary by failure of the tie line component to meet the guarantees and
other requirements of the specification shall be borne by the Supplier. The
costs of witnessing the Factory Acceptance Tests by NPC or his
representative(s) as a result of re-test to be conducted on the equipment shall

also be borne by the Supplier.

EW-7.6.2 Final Completion of Work

After all the conductors are completely strung, Supplier 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 indicated on
the General Design Data 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 after receipt of official written
communication before a Certificate of Final Completion of work is to be
provided.

EW-7.7 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid
price of each item as shown in the Schedule of Requirements — Electrical
Works, Section VI of the 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

MECHANICAL WORKS

NATIONAL POWER CORPORATION



BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION Vi = TECHNICAL SPECIFICATIONS LuzP22Z1425Se
PART | -TECHNICAL SPECIFICATION
MW — MECHANICAL WORKS
TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.
MW-1.0 GENERAL ...t inrcsmasicsssentereerasnesesassissnstnssasasasararssenseenassassnnsarassessasses 1
MW-2.0 SCOPE OF WORK......ciiiiiiiiiinnrnremsmncnncesisscasssarnnessreesssessassasessassesssarasssarananas 1
MW-3.0 MATERIALS AND EQUIPHNENT .........cccocucimncrecceevenirastressaserenssssssnssasssssessnesae 2
MW-3.1 General............. ekttt rare e ren e er Rt e e Ab R e ve e bt R A AR R b SAS e nraeenerananboeeenerees
MW-3.2 Code and Standards ............................................................................................................. 3
MW-3.3 EQUIPMENT FOUNTELON. ......ccvciirc ettt 3
MW-3.4 PIPING SYSIEML ...ttt et sr st et es s sessaese e sa e re s s aes s eaesenseseneens 4
MW-34T  SHBEIPIDE ... sttt es s ees s ens e as e resesemsnraess 4
MW-342  PVC PIPE ...ttt ssses s s saestaras s ron e sesssatosatasans 5
MW-34.3  PIpe INStallation.............ccoovieiciicieiececrieese i ereescseceesrerse s eae e ens e ens e D
MW-3.5 Corrosion Protection and PainNting...........c.cveeeireonnsereieeereces s eesssessesssssesesssasssessesees 5
MW-3.5.1 PAINEING ......vecvenisenisei et sb s s sesresss st s s s s st e sens s ees s s ss s e et s sranassneraes 5
MW-352  Hot Dipped GalVanIZING ............ccoceeeeuuecmncieeneeresesesseresiesessesaseemsseeensseeneneen 6
MW-3.6 Tag Numbers/Standard Plant ldentification Number
MW-4.0 DOMESTIC WATER SUPPLY SYSTEM .......................................................... 6
MW-4.1 General............ rerereren et an st enen 6
MW-4.2 Elevated Water Storage Tank 7
MW-4 3 1 Jeimatlc Hand Pump .................................................................................... 7
MW-432  Portable Submersible SUMP PUMD ..o eeeeee oo 8
MWw-4.4 Piping, Valves and FIttiNGS............vieenireerseereresereseseesesssssssssessessssssoess 9
MW4.5 TESHNG oottt e st st erene s e e rnees 9
MW-4.5.1  Portable Submersible SUMP PUMP ....oocemereereseeer e essces e eeessseseess s, 9
MW-4.52  Elevated Water SIOrage TaNK ..o cee e sees oo eeos s 9
MW453  Domestic Water Supply Piping SYSIEM..........oovveeeeeeoeeeeeeee e, 10
MW4.6 Disinfecting of Water Storage Tank and Domestic Water Piping System ....................... 10
MW-5.0 FIRE FIGHTING SYSTEM...cuccciviiinenntenmeeserssssessiermssessessssessssssesssssonssssses 10
MW-5.1 General... e st en e b asat b abs s saseneaosmenenensenserenene 1O
MW.5.2 Portable F‘reextlngmsher rrrnrs et v e et e ne et betabesns s ransensessasessassasenres | ]
MW-6.0 GUARANTEE ................................................................................................. 11
MW-7.0 MEASUREMENT OF PAYNMENT .......ocovrimiriiivsssramserssesemsesnsssesssessaossosssesesses 12

NATIONAL POWER CORPORATION

VI-MW-i



BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SCOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14258e

MW-1.0

MW-2.0

PART | - TECHNICAL SPECIFICATION

MW — MECHANICAL WORKS

GENERAL

The Work to be done under this section shall include the furnishing of all
labor, materials, equipment, tools, and other incidentals for all mechanical
works enumerated hereunder or as shown on the accompanying drawings for
the Design, Supply, Delivery, Installation, Testing and Commissioning of
Palanan 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, testing 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 other 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 all technical requirements or
to set forth those requirements covered by applicable codes and standards.
The Supplier shall furnish high quality work, materials and equipment meeting
the requirements of this specification and industry standards.

The Supplier shall conduct actual inspection of 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 be the responsibility of the
Supplier and no additional payment thereof shall be made by NPC.

The Supplier shall also be responsible to assess and determine all and every
work and service although not specifically detailed but are deemed required to
fully complete the work and 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
labor, 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) Domestic Water Supply system consisting of one (1) unit of 1,000-liter
elevated water storage tank, four (4) units of hose bibb 20 mm @, one
(1) set of garden hose with nozzle and reel, one (1) unit of Portable
Submersible Sump Pump, one (1) unit of Jetmatic Hand Pump; and
associated steel supports, piping, valves, pipefittings, gaskets,
flanges, bolts and nuts, 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 on 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) Portable Type Fire Extinguisher, to be installed as shown on the
drawings and/or as specified in MW-5.1;

c) One (1) lot of painting materials to be applied to all equipment, pipes,
steel structures, tanks, pipe’s supports;

d) Provide labels or Standard Plant identification 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 ali equipment 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 completed in a high-quality
workmanship, in accordance with generally modern accepted practice in the
fabrication, assembly, installation and test of all equipment and materials
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supplied by the Supplier, notwithstanding any omission from these
Specifications or drawings.

Defect and damages to the egquipment resulting 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 - National Fire Protection Association

In the event of any conflict among the above listed codes or this Specification,
Appendices and Attachments, Bidder shall refer the conflict to NPC for written
resolution. In addition to the above codes and standards, 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 auxiliaries, and any checking made by the NPC during the
course of the work shall not relieve the Supplier from his responsibility.
During installation works, electro-mechanical equipment shall be carefully
lifted or glided on the foundation by using only approved methods and
equipment, and in a manner that will prevent damage to the equipment and
foundation. The equipment shall be positioned on a location as shown on the
drawings and shall be leveled and checked true to grade and alignment
before final grouting. The Supplier shall strictly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.
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b



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS}

SECTION VI = TECHNICAL SPECIFICATIONS LuzP22714255e

Prior to equipment mounting and grouting, the surface area and blackouts of
concrete foundation shall be cleaned of all dirt by any approved means.

Chipping of concrete surface to the required thickness shall be done by any
approved methods without damaging the concrete structure as a whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil,
water, or any other contaminants that would prevent the grout from bonding.
The concrete shall be chipped to expose a minimum aggregate so as to
remove all laitance and provide a rough surface for bonding. The exposed
surface shall be blown with compressed air free of oil to remove dust.

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 equivalent 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 shall 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.

MwW-3.4 Piping System
MW-3.4.1 Steel Pipe

Domestic water piping installed within the area of the elevated water tank and
hand pump shall be constructed from ASTM A53, Grade A, Schedule 40,
seamless and hot dip galvanized.

All steel piping 65mm @ and above shall be constructed with flanged joints or
butt-welded joints and fittings. Pipes 50mm @ and below shall be connected
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MW.3.4.2

MW-3.4.3

MW-3.5
MW-3.6.1

with threaded joints. Steel pipes installed aboveground shall be properly
supported to avoid pipe sagging.

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 equivaient, except otherwise specified.

Pipe Installation

All Unplasticized Polyvinyl Chloride (UPVC) water piping shail 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.

Pipe sleeves shall be provided for pipe which penetrates platforms, ficors,
roofs, and partitions. Proper flashing shall be provided to ensure tightness
and waterproofing, where required.

After installation, pipe insides shall be washed thoroughly using high pressure
cleaning pump. Water for washing must be clean enough not to damage the
equipment.

All existing facilities which are affected and damaged during the installation of
piping shall be replaced andfor restored to its original 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 existing installations or other
structures. In case interference occurs, NPC will decide which work is to be
relocated.

Corrosion Protection and Painting
Painting

The Contractor shall be responsible for the adoption of preparation
procedures and protective coating systems that are suitable for the
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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 Contractor shall accept responsibility for the suitability for such system.
The Contractor 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?2.

MW-3.6 Tag Numbers/Standard Plant Identification Number (SPIN)

Tag Numbers or SPIN for ali supplied equipment and materials shall be
provided by the Contractor.

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

Tag Numbers/SPIN are generally specified or indicated on the Bid drawings.
In case of supplied equipment, portable type fire extinguishers, valves,
instruments, or devices are not designated with tag numbers or SPIN, the
Contractor 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, four (4) units of hose bibb 20 mm @

NATIONAL POWER CORPORATION VI-MW-6
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bronze body screwed ends Class 150, one (1) set of garden hose with
nozzle and reel, one {1) set Jetmatic Hand Pump and associated steel
supports, piping, valves, pipe fittings, gaskets, flanges, bolts and nuts
and other accessories,

The garden hose shall be with nozzle 20mm & and reel, 30m long
with connector for the 20mm @ hose bibb, to be used for cleaning of
solar panels;,

The hand pump shall have a minimum discharge capacity of 0.455
m3h {2 gpm) 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 on the cistern tank;

b) One (1) set of Portable Submersible Sump Pump, 3.6 m%h (15.9gpm)
@ 6 m head, 230 VAC, 60 Hz 1-ph, complete with flexible hose,
controls and other accessories including spare parts for 1-year
operation as described in the technical specifications;

c) One (1) lot of piping works, valves, instrumentation and necessary
accessories including the required excavation and backfiiling works for
embedded pipes, disinfection and hydrostatic testing of the system
{under the presence of NPC) and other incidentals as required to
complete the piping system.

MW-4.2 Elevated Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage
tank. The water storage tank shall have a minimum capacity of 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.

MW-4.3 Pump
MW-4.3.1 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 valves, flanges, boits,
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 (2 gpm) 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.
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The pump shall be complete with necessary fittings and accessories to
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC’s review
and approval:

a) Technical data, specifications, and catalogues;

b) Outline/assembly and installation drawings showing all the
dimensions; and

c) Operation and maintenance manuals.
MW-4.3.2 Portable Submersible Sump Pump

The scope of work shall cover the supply, delivery, and test of One (1) unit of
portable submersible sump pump complete with associated valves, flanges,
bolts, 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 shall 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.)
c. Head : 6 meters (min.)
d. Materials
Casing X Stainless steel
Impeller Stainless Steel
Shaft X 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, single
phase and 60 Hz rating.

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 hose shall be of poiyethylene drain tubing. A hose

clamp & universal male thread hose insert with barbed adapter for a tight seal
shall be supplied.
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MW-4.4 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from
Unplasticized Polyvinyl Chioride (uPVC) pipe, Schedule 40 or Class 150,
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged
ends. Check valves shall be of swing type, cast bronze and with screwed
ends.

Valves of all sizes shall have a rating of not less Class 150.

Garden hose connection valves or hose bibbs shall be of bronze material,
20mm size and outfitted with male thread hose connections.

Domestic water piping installed within the area of the elevated water tank
shall be constructed from ASTM AS53, Grade A, Schedule 40, seamless and
hot dip galvanized.

- MW-4.5 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.

MWw-4.5.1 Portable Submersible Sump Pump

The pump and motor shall be subjected to factory tests to determine its
conformance with the requirements of the specifications and approved test
procedures which shall include but not limited to the following:

a) Pressure hydrostatic proof of the casing to 1.5 times the maximum
pressure for 30 minutes;

b) Report of the characteristic curves such as Head vs.Flow and
Efficiency vs. Flow, etc.; and

c) Other tests as required by applicable codes and standards.
MW-4.5.2 Elevated Water Storage Tank

Upon completion of the tank, it shali be filled with water at a proper pressure
to fill the tank to the maximum water level. The water shall remain in the tank
for at least twenty-four (24} hours after which observations for leaks and other
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before
final acceptance of the work is made. Any leakage that is disclosed in the test
shall be repaired by the Supplier. All equipment and appurtenances
necessary to carry out the tests and any repair, if required, shall be borne by
the Supplier.
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MW-4.5.3 Domestic Water Supply Piping System

MW-4.6

MW.-5.0
MW.-5.1

The piping system shail be hydrostatically tested at a pressure of 1.5 times
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be made
between valves and sections of not more than 305m (1000 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.

Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected
after testing and before being put into use. Before disinfections, the tank and
piping should be drained, flushed, re-drained and refilled. In refilling, care
must be taken to avoid entraining or entrapping air in the tank. The Supplier
may use any of the methods of disinfections as recommended by the
American Water Works Association (AWWA) or any of the following kinds of
treatment:

a) Chlorine Gas-Water Mixture;

b} Calcium-Hypochlorite or equal; or

c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.
Retention period shall be at least 24 hours and shall produce not less than 10

ppm at extreme end of the lines at the end of the retention period. After
flushing, residual chlorine must be reduced to less than 1 ppm.

FIRE FIGHTING SYSTEM

General

The Supplier shall 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.

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.

NATIONAL POWER CORPORATION VI-MW-10
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One fire extinguisher each will be placed inside or near the ESS and the
guardpost. 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 instalied 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 Fire extinguisher

The Supplier shall provide complete and ready for operation Portable Type
Fire Extinguisher, filled with Ciean Agent (HCFC or Halotron | Type), 7.1 kg.
(15.5 Ibs.), wall-hung type 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 (Hydro chloroflucrocarbon 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
equipment and/or material are placed in operation and/or use, it will perform
in the manner as set forth in the Contract.
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MwW-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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SUBMITTED DURING THE BID
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QUALIFICATION

DOCUMENTS TO BE SUBMITTED DURING
IMPLEMENTATION
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'PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

DRAWINGS AND DOCUMENTS TO BE SUBMITTED
DURING THE BID
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PART Il - TECHNICAL DATA SHEETS
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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 fo 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 drawings and documents listed as Annexes A to E and F-1.0 to F-8.0 shall
be ground for disquaiification.

4. All data and information specified in the requirements shall be in English language.
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ANNEX A - LETTERS OF AUTHORIZATION AND GUARANTEE
STATEMENTS

The following Drawings and 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:

. Solar PV (SPV) Module

. String Inverter

c. Energy Storage System (ESS)

d. Power and Energy Management System (PEMS)

o D

either from the following:

Original Equipment Manufacturer (OEM); 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 language as stated in
Section H-ITB Clause 11.0.
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ANNEX B - _SCHEMATIC DIAGRAM

The following Drawings and Documents shall be submitted by the Supplier in sequential
order as listed hereunder as Annexes during the bid process. All data and information

shall be in English language and shall be drawn using the metric system as unit of
measurement. -

Annex B Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant
(with ESS) showing ali 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 B shall be
ground for disqualification.
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ANNEX C - ESS Manufacturer’'s Track Record Data Sheet
Capacity
Brand and Installed Date Installed | Client’'s Name Location Client’s Contact Details
Model
(MwW)
Name of Firm Name & Signature of Representative

Designation
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ANNEX D - Battery Module Manufacturer's Track Record Data Sheet
Capacity
Brand and installed Date Installed Client’'s Name Location Client’s Contact Details
Model
{MWh)
Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

o%

VI-TDS (EW)Bid-5




BiD DOCUMENTS

BESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HY8RID

SYSTEM (WITH ESS)
SECTION V1 — TECHNICAL SPECIFICATION LuzP22Z14255e
ANNEX E - PEMS Manufacturer’'s Track Record Data Sheet
Brand and No. of Units I . S .
Model Instalied Date Installed | Client’s Name Location Client’s Contact Details
Name of Firm Name & Signature of Representative

Designation
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F-1.0 SOLAR PV PLANT
| NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Total Capacity of Solar PV
F-1.1 Plant at AC Side At least 150 kW
Total Number of Inverters .
F-1.2 connected in paralle! By Supplier
F-2.0 SOLAR PV MODULES
) NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS e
F-2.1 Manufacturer By Supplier
F-2.2 Modei By Supplier
F-2.3 | Place of Manufacture By Supplier
F-2.4 Cell Type Crystalline Silicon
F-2.5 Rated Power (Wp) at STC By Supplier
F-2.6 Efficiency At least 19%
F-3.0 STRING INVERTER
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
F-3.1 Manufacturer By Supplier
F-3.2 Model By Supplier
F-3.3 Place of Manufacture By Supplier
F-3.4 Rating By Supplier
F-3.5 Efficiency >95%
480 V (nominal voltage
F-3.6 | Qutput Voltage (Vac) adjustable by £5% via
system set points)
F-3.7 Output Frequency (Hz) 60 Hz, £0.5%
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

N3

-

VI-TDS (EW)-Bid-7



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WiTH ESS)
SECTION Vi - TECHNICAL SPECIFICATION LuzP2271425Se
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
F-3.8 Data Interface Modbus
F-3.9 Topology Transformerless
F-4.0 SOLAR PV PLANT (SPP) TRANSFORMER
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
F-4.1 Manufacturer / Brand By Supplier
F-4.2 Piace of Manufacture By Supplier
F-4.3 Rated Capacity 225 kVA
F-4.4 No. of unit/s 1 set
F-4.5 Number of phase Three (3)
F-4.6 Frequency, Hz 60
F-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER
NPC SUPPLIER’S
'TEM DESCRIPTION REQUIREMENTS DATA
F-5.1 Manufacturer / Brand By Supplier
F-5.2 Place of Manufacture By Supplier
F-5.3 Rated Capacity 150 kVA
F-5.4 No. of unit/s 1 set
F-5.5 Number of phase Three (3)
F-5.6 Eated operating frequency, 60
pA
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-8id-8



BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP2271425Se
F-6.0 ENERGY STORAGE SYSTEM
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
F-6.1 Manufacturer By Supplier
F-6.2 Model By Supplier
F-6.3 Place of Manufacture By Supplier
F-6.4 | Nominal Rating (kW) 120+10% overload
F-6.5 Usable Energy =120 kWh
F-6.6 Power Swing (kW) 120
F-6.7 Reverse Power Swing (kW) 120
Power Swing and Reverse
F-6.8 Power Swing Response time <200
(milliseconds)
F-6.9 Power Factor -1to +1
F-6.10 | Operating Frequency (Hz) 60 Hz
Technical and Functional
Requirements for the Battery
: Management System, Power .
F-6.11 Conversion System, ESS Required
Control System and Housing
as stated in EW-2.4 ESS
F-6.12 | Manufacturer’s Track Record > 5 years
List of Reference Projects .
F-6.13 | lith contact details! Required
F-7.0 BATTERY MODULES
NPC SUPPLIER’S
e DESCRIPTION REQUIREMENTS DATA
F-7.1 Model By Supptier
"Use Annex C
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATICN

VI-TDS (EW)-Bid-9



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP2221425Se
NPC SUPPLIER’'S
ITEM DESCRIPTION REQUIREMENTS DATA
- F-7.2 Manufacturer By Supplier
. NMC, LMO or Blended
F-7.3 Chemistry LMO / NMC
Gross weight of one Battery
F-7.4 Module <60 kg
F-7.5 Nominal Capacity (Ah) By Supplier
F-7.6 Current Operational Install At least 1MWh
Base
F-7.7 List of Reference Projects Required

with contact details?

F-8.0 POWER AND ENERGY MANAGEMENT SYSTEM

- NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Technical and Functional
F-8.1 Requirements as stated in Required
EW-3.0 PEMS :
List of Reference Projects .
F-8.2 with contact details® Required
Hybrid Controller
F-8.3 Manufacturer By Supplier
F-8.4 Model By Supplier
F-8.5 Place of Manufacture By Supplier
Genset Controller
F-8.6 Manufacturer By Supplier
F-8.7 Model By Supplier
F-8.8 Place of Manufacture By Supplier
2 Use Annex D
3 Use Annex E
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION - VI-TDS {(EW)-Bid-10




BID DOCUMENTS - DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
' AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WiTH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP22Z1425Se
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA

Solar/PV Controller?

F-8.9 Manufacturer By Supplier
F-8.10 Model By Supplier
F-8.11 Place of Manufacture By Supplier

ESS Controller/ESS Control System?®

F-8.12 | Manufacturer By Supplier
F-8.13 Model By Supplier
F-8.14 Place of Manufacture By Supplier

4 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.
3 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

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-11




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATIONS ) LuzP2271425Se

SECTION VI

PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST
QUALIFICATION

NATIONAL POWER CORPORATION




8ID DOCUMENTS DESIGN, SUPPLY, DELIVERY,

INSTALLATION, TESTING

AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION VI — TECHNICAL SPECIFICATION

LuzP2271425Se

PART Il - TECHNICAL DATA SHEETS
EW- ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification

TABLE OF CONTENTS

SEC‘i‘ION DESCRIPTION PAGE |

G-1.0 Solar PV Plant VI-TDS (EW)-PQ-1
G-2.0 Solar PV Moduies VI-TDS (EW)-PQ-1
G-3.0 String Inverter VI-TDS (EW)-PQ-2
G-4.0 Solar PV Plant (SPP) Transformer VI-TDS (EW)-PQ-3
G-5.0 DC Box VI-TDS (EW)-PQ-5
G-6.0 AC Combiner Box VI-TDS (EW)-PQ-5
G-7.0 Energy Storage System VI-TDS (EW)-PQ-5
G-8.0 Battery Modules VI-TDS (EW)-PQ-6
G-9.0 Energy Storage System (ESS) Transformer VI-TDS (EW)}-PQ-7

G-10.0 Power and Energy Management System

VI-TDS (EW)-PQ-9

G-11.0 Power Cables

VI-TDS (EW)-PQ-9

G-12.0 Fuse Disconnect Switch with Lightning Arrester
' Combination

VI-TDS (EW)-PQ-10

G-13.0 13.8kV Tie Line Primary Conductor

VI-TDS (EW)-PQ-10

G-14.0 13.8kV Tie Line Steel Pole

VI-TDS (EW)-PQ-11

G-15.0 Bus Conductor and Hardware

VI-TDS (EW)-PQ-11

G-16.0 Job Site Cameras

VI-TDS (EW)-PQ-12

G-17.0 Spare Parts for Solar PV System and Auxiliaries

VI-TDS (EW)-PQ-13

G-18.0 Standard/Special Tools for Solar PV System

VI-TDS (EW)-PQ-14

G-19.0 List of Other Documents To Be Submitted in
' Addition To The Technical Data Sheets

VI-TDS (EW)-PQ-14

NATICNAL POWER CORPORATION

VI-TDS (EW)}-PQH




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

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

SECTION VI -- TECHNICAL SPECIFICATION tuzP2271425S8e

PART Il - TECHNICAL DATA SHEETS
EW - Electrical Works

Technical Requirements

1.

The Bidder shall complete and submit this document during the post-qualification which shall
serve as reference for the review and approval of brochure/drawings during implementation
stage. The Bidder shall use additional sheets as necessary for any other additional information
following the format shown herein or by reproducing the same.

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.

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 least be equal or superior to NPC's requirements.

The bidder shall provide copies of the manufacture's and equipment certifications as listed in
this document

Non submission of the required documents shall be a ground for disqualification.

NATIONAL POWER CORPORATION

VI-TDS (EW)-PQ-i




BI© DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATION

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

LuzP2271425S¢

G-1.0 SOLAR PV PLANT

ITEM DESCRIPTION REQU::QPE%ENTS SUPPLIER'S DATA
G-1.1 Total Number of Modules By Supplier
G-1.2 No. of Modules in Series (Array) By Supplier
G-1.3 Number of Paralle] Combination By Supplier
G-1.4 Number of Inverters By Supplier
G-2.0 SOLAR PV MODULES

ITEM DESCRIPTION REQUI?!I;%IENTS SUPPLIER’S DATA
G-2.1 Manufacturer By Supplier
G-2.2 Model By Supplier
G-2.3 Cell Type Crystailline Silicon
G-2.4 Rated Power (Wp) at STC By Supplier
G-2.5 Module Efficiency At least 19%
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_legn Circuit Voltage (Voc) at By Supplier
G-2.10 | Short Circuit Current (ls¢) at STC By Supplier
G-2.11 Power Tolerance t 3%
G-2.12 Dimension (L x W) By Supplier
G-2.13 | Weight (kg) By Supplier
G-2.14 | Junction Box IP Rating IP65

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS (EWrPQ-1




BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

LuzP22Z714258¢

G-3.0 STRING INVERTER

ITEM DESCRIPTION REQUIREMENTS | SUPPLIER'S DATA
G-3.1 Manufacturer By Supplier
G-3.2 Model By Supplier
G-3.3 Inverter Power Rating (kW) By Supplier
G-3.4 Efficiency at Rated Power >95%
G-3.5 Input DC Power (kWp) By Suppilier
G-3.6 No. of MPPT At least One (1)
G-3.7 }r\}p):ut Voltage Range per MPPT By Supplier
G-3.8 g&earx':ﬁrr;ug:_ ((J\E)en Circuit Voitage By Supplier
G-3.9 hbfl?’%?%f) Input Current per By Supplier
G-3.10 r;d:rx;\:‘n;gjr ?L\;.art Circuit Current By Supplier

480 V (adjustable by
G-3.11 | Nominal Output Voitage (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%
G-3.15 I;g\;.;sgr’ Factor at Rated Power By Supplier
G-3.16 | Total Harmonic Distortion 5%
G-3.17 8pce§rating Temperature Range By Supplier
G-3.18 | Data interface Modbus
G-3.19 | Topology Transformerless
G-3.20 | Ingress Protection Rating IP65
G-3.21 | Over current Protection Required
G-3.22 | Overvoltage Protection Required
G-3.23 | Anti-Islanding Protection Required
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

N

VI-TOS (EW)}PQ-2




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV.DIESEL

HYBRID SYSTEM {WITH ESS)

SECTION VI = TECHNICAL SPECIFICATION LuzP22Z14255e
ITEM DESCRIPTION NPG SUPPLIER’S DATA
REQUIREMENTS
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 Fauit Monitoring Required
(G-3.28 | Residual Current Monitoring Required
G-4.0 SOLAR PV PLANT (SPP) TRANSFORMER
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
G-4.1 Manufacturer/Brand By Supplier
G-4.2 Model By Supplier
G-4.3 Rated Capacity (kVA) 225
G-4.4 Number of Phase Three (3)
G-4.5 Type of Cooling ONAN
Mineral Qil with its
electrical and chemical
, characteristics is
G-46 | Insulation compliant with IEC and
is Polychlorinated
Biphenyls (PCB) free
_ Two-winding
G-4.7 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 40
(*C)
» Temperature Rise (C°) 65
G-4.11 | Winding Connection
- Wye with Neutral
* FH-Winding Grounded
+ X-Winding Delta
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 PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP22Z14255¢
NPC 'S DATA
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’
G-4.12 | Insulation Level
a. Nominal Voltage Level (kV)
* H-Winding 13.8
e X-Winding 0.48
b. Highest Voltage Level (kV)
o H-Winding 15
o X-Winding 1.2
¢. Basic Insulation Level (kV}
e H-Winding 95
e X-Winding 30
G-4.13 | Winding Material 100% Copper
G-4.14 | Bushing Material Porcelain
G-4.156 | No. of Bushing Three (3)
G-4.16 l(r‘;o;;edance at Rated Capacity Manufacturer's Data
G-4.17 | Efficiency By Supplier
G-4.18 | Tap Changer No-Load
G-4.19 | Taps
* H-Winding 13.8kV+2x25%
s  X-Winding N/A
G-4.20 | Transformer Losses By Supplier
G-4.21 | Tolerances
Not more than 10% of
e No-Load & Load Loss the manufacturer’s
specified value
Not more than 6% of
» Total Loss the manufacturer’s
specified value
+ 10% of the
e Impedance manufacturer’s
specified value
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

LuzP22714258e

NPC - ’
ITEM DESCRIPTION REQUIREMENTS - SUPPLIER’S DATA
' , . Suitable for 100 mm?
G-4.22 | Ground Terminal Connection coppar conductor
G-4.23 | Weight of Oil (kg) By Supplier
G-4.24 | Total Weight (kg) By Supplier
G-5.0 DC BOX
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-5.1 DC Circuit Breakers
Continuous Current Rating By Supplier
G-6.0 AC COMBINER BOX
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-6.1 Circuit Breakers
Continuous Current Rating By Supplier
G-7.0 ENERGY STORAGE SYSTEM
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-7.1 Manufacturer By Supplier
G-7.2 Model By Supplier
G-7.3 Nominal Power Rating (KW) At least 120
G-7.4 Usable Energy (KWh) At least 120
G-7.5 Frequency (Hz) 60
G-7.6 Battery Management System By Supplier
Charge / Discharge
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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B8ID DPOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WiTH ESS)
SECTION VI — TECHNICAL SPECIFICATION LuzP22214255e
. NPC )
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA
1. Nominal  Charge / .
Discharge Current (A) By Supplier
2. Maximum Charging .
Current (A) By Supplier
3. Maximum Discharge .
Current (A) By Supplier
G-7.7 Number of Battery Modules By Supplier
G-7.8 Housing
Gross Weight, Installed with .
batteries (kg) By Supplier
Maximum Housing Dimension, .
Length x Width x Height (m) By Supplier
G-8.0 BATTERY MODULES
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-8.1 Manufacturer By Supplier
G-8.2 Model By Supplier
G-8.3 Chemistry Refer to EW-2.4.2(c)
G-8.4 Nominal Capacity By Supplier
G-8.5 No. of Cells per Module By Supplier
G-8.6 Electrical Characteristics
» Nominal Terminal ;
Voltage (Voc) By Supplier
¢  Minimum Operating .
Voltage (Voc) By Supplier
e Maximum Operating .
Voltage (Voc) By Supplier

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

. SECTION Vi — TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

LuzP22721425Se

ITEM

DESCRIPTION

NPC
REQUIREMENTS

SUPPLIER’S DATA

e Maximum Normal State

of Charge (MaxNSoC)' By Supplier
(%)
e Minimum Normal State of .
Charge (MinNSoC) (%) By Supplier
e Nominal C-rate @ 25°C 1 or higher
o Self-discharge Rate per <10%

Month (% of its capacity)

¢ Cycle Lifetime

At least 4000

G-8.7 Physical Characteristics
e Dimension, Length x .
' Width x Height (m) By Supplier
o Maximum Gross Weight 60
(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

NPC y
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA
G-9.1 Manufacturer/Brand By Supplier
G-9.2 Model By Supplier
G-9.3 Rated Capacity (kVA) 150
G-9.4 Number of Phase Three (3)
G-9.5 Type of Cooling ONAN
' Mineral Oil with its
G-96 Insulation electrical anq c:_her_nical
characteristics is
compliant with IEC and

! As defined under Section VI — Technical Specifications Clause EW-2.1

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS (EWFPQ-7




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI ~ TECHNICAL SPECIFICATION LuzP22214255¢
ITEM DESCRIPTION REQUIReMENTS | SUPPLIER'S DATA
is Polychlorinated
Biphenyls (PCB) free
G-9.8 | Audible Sound Level Refer to Table spedited
G-9.9 Vector Group YNd11
G-9.10 | Temperature
¢ Ambient Temperature 40
(C)
e Temperature Rise (C°) 65
G-9.11 | Winding Connection
e H-Winding Ve wilh el
o X-Winding Deita
G-9.12 | Insulation Level
d. Nominal Voltage Level (kV)
¢ H-Winding 13.8
o X-Winding By Supplier
e. Highest Voltage Level (kV)
¢ H-Winding 15
o  X-Winding By Supplier
f. Basic Insulation Level (kV)
« H-Winding 95
o X-Winding By Supplier
G-2.13 | Winding Material 100% Copper
G-8.14 | Bushing Material Porcelain
G-9.15 | No. of Bushing Three (3)
G-9.16 '(',,”Af;e"ance atRated Capacity | yjanufacturer's Data
G-8.17 | Efficiency By Supplier
G-8.18 | Tap Changer No-Load
Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

b
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BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP22Z1425S€
ITE DESCRIPTION NPC SUPPLIER'S DATA
M REQUIREMENTS
G-9.18 | Taps
e H-Winding 13.8kV+£2x25%
e X-Winding _ N/A
G-8.20 | 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
e Impedance manufacturer's
specified value
. . Suitable for 100 mm?
G-9.22 | Ground Terminal Connection copper conductor
G-9.23 | Weight of Oil (kg) By Supplier
G-9.24 | Total Weight (kg) By Supplier
G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM
ITEM DESCRIPTION NPC SUPPLIER’'S DATA
' REQUIREMENTS
G-10.1 Manufacturer By Supplier
G-10.2 Model By Supplier
G-10.3 Communication By Supplier
G-11.0 POWER CABLES?
ITEM DESGRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
15 kV Power Cable
G-11.1 Manufacturer By Supplier
2 Refer to EW-1.8 and EW-6.4 specifications
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 PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATICN LuzP22Z1425Se
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-11.2 Brand By Supplier

G-113 Max. continuous current carrying

capacity of conductor at 90°C Manufecturers Data

G-11.4 | Conductor Cross-Section, mm? Refer to Single Line

Diagram
G-11.5 | Conductor Material Annealed Copper
. . Cross-linked

G-11.6 Insulation Material 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 Suppiier

G-11.10 | Conductor Metal Tin Annealed Copper

Stranded Wire

G-11.11 | Type of Insulation Refer to EW-1.8(b)

G-12.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER

COMBINATION?
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-12.1 Manufacturer By Supplier

G-13.0 13.8KV TIE LINE PRIMARY CONDUCTOR*

NPC ’
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA
G-13.1 | Manufacturer By Supplier
G-13.2 | Type 2/0 AWG ACSR

3 Refer to EW-6.0 specifications
4 Refer to EW-6.0 and EW-7.0 specifications

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 PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION LuzP22Z1425Se
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-13.3 | Ampacity 270 A
G-14.0 13.8KV TIE LINE STEEL POLE®
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-14.1 | Manufacturer By Supplier
G-14.2 | Place of Manufacture By Supplier
ASTM A572 grade
G-14.3 | Structural grade of steel used 345MPa (50ksi)
{minimum)
G-14.4 | Pole Shape Octagonal
G-15.0 BUS CONDUCTOR AND HARDWARES®
ITEM DESCRIPTION NPG SUPPLIER’S DATA
REQUIREMENTS
Stranded Conductor Requirements
G-15.1 | Manufacturer By Supplier
Aluminum Conductor
G-156.2 | Type designation Steel Reinforced
(ACSR)
G-156.3 | Conductor size 2/0
G-15.4 | Ampacity, A 270
Conductor Hardware
G-15.5 | Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
% Refer to EW-7.0 specifications
¢ Refer to EW-6.0 specifications
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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8ID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATION LuzP2221425Se
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
G-15.6 | Connectors
wedge pressure clamp
a. Type for stranded conductor

connection

b. Angle and T-connectors type

wedge pressure clamp
for stranded conductor
connection

G-16.0 JOB SITE CAMERAS’

{TEM DESCRIPTION REQUIREMENTs | SUPPLIER'S DATA
G-16.1 Manufacturer By Supplier
G-16.2 | Type Time-Lapse Camera
G-16.3 | Quantity At least 2 sets

Thin-Film-Transistor
) . (TFT)
G-16.4 | Control Display Liquid Crystal Display
{(LCD)
, Atleast 1.3
G-16.5 | Image Sensor Resolution Megapixel CMOS
G-16.6 | View Angle Atleast 110 degrees
viewing angle
G-16.7 | Still Image Resolution 1280 x 720
; 15 minutes/
G-16.8 | Time Lapse Interval User-programmable
Standard AA or AAA
G-16.9 | Battery Type Size
Alkaline Batteries
G-16.10 | Battery Life At least 120 days of
image recording
G-16.11 | Additional Battery (Spare) To Be Provided
G-16.12 Enclosure IPX4 compliant
G-16.13 | Storage Memory SDHC
7 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 PALANAN SOLAR PV.DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATION LuzP22214255e
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
G-16.14 | Storage Capacity 32GB
) Additional Storage per camera
G-16.15 (Spare) At least One (1)

G-17.0 SPARE PARTS FOR SOLAR PV SYSTEM AND AUXILIARIES®

(Minimum Requirements as Specified in the Technical Specifications
and Manufacturer’s Standard and Recommended Spare Parts)

SHELF | INTERVAL OF

ITEM DESCRIPTION QTY. LIFE | REPLACEMENT
G-17.1 | Memory Cards/ Data Storage 2 units
(G-17.2 | Spare Wind Anemometers 3 pcs
G-17.3 | Spare Solar Pyranometer 1pc
G-17.4 Spare Thermocouple for solar module 1 set

temperature
G-17.5 | Spare Thermocouple for ambient air 1pc
G-17.6 | Battery Modules® 1 pc
Other spare parts recommended by 1 lot
Manufacturer (Specify) °
1.
2.
3.

8 Refer to GW-7.0
? Not to be supplied

Notes: Minimum requirements but the Supplier may increase the specified quantity if found not sufficient during
Warranty Period.

Name of Firm

Name & Signature of Representative

Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATICN, TESTING
' AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION VI - TECHNICAL SPECIFICATION LuzP22Z14255e

G-18.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM"

ITEM DESCRIPTION QTY.

G-18.1 | Tool Box 1 unit
Insulation Resistance Tester (with rated voltage at 250V

G-18.2 | 500v / 1000V 1 set

G-18.3 | Earthing Resistor (0-1000 ohms) 1 set
) Voltmeter (with a minimum rated voltage of 600VAC and

G-18.4 1.5kVDC) | 1 set

G-18.5 | Clamp Meter (with minimum rated current of 500A) 1 set

G-18.6 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-18.7 | and sponge, at least 12ft length with hose attachment 1 unit
{20mm diameter hose)

G-19.0 LIST OF OTHER DOCUMENTS TO BE SUBMITTED IN
ADDITION TO THE TECHNICAL DATA SHEETS

Manufacturer’s Certification Requirements

1. 1SO 9001 Certificate of the Manufacturer for the foilowing equipment:
a. Solar PV (SPV) Modules
b. String Inverters
¢. Energy Storage System
d. Battery Modules/Batteries

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 Photovoltaic (PV)
Modules- Design Qualification and Type Approval
b. IEC 61730-1 - Photovoltaic (PV) module safety qualification — Part 1:

Requirements for construction

10 Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
SECTION VI — TECHNICAL SPECIFICATION LuzP22Z14255e
c. IEC61730-2 -~ Photovoltaic (PV) module safety qualification- Part 2:
Requirements for testing
d. IEC 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. I[EC62109-1 - 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. |[EC 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 the following standards:

a. IEC 62619 — Secondary cells and batteries containing alkaline or
other non-acid electrolytes - Safety requirements for
secondary iithium cells and batteries, 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
reckoned from the bid opening date.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION _ VI-TDS (EW)-PQ-15




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

; HYBRID SYSTEM (WITH ESS)
SECTION Vi - TECHNICAL SPECIFICATIONS LuzP22Z214255¢

SECTION VI

PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING
IMPLEMENTATION

NATIONAL POWER CORPORATION




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATIONS LuzP22214258¢

PART Il - TECHNICAL DATA SHEETS

ANNEX H - ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

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;

i. SPP array;

ii. 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;

NOoOORWN S

NGO~ LN=S

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 DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSICNING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATICNS

LuzP22Z214255e

SITATIIQMO Q0 T

Cr9mQEPOIITETOSQNO RO

1. Solar PV Modules

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 (lsc) at STC
Power Tolerance

Dimension (L X W)

. Weight (Kg)

Junction Box IP Rating

2. String inverter

Manufacturer

Model

Rating

Efficiency

Input DC Power (W)

No. of MPPT

Maximum Input Voltage (Voc)
Minimum Input Voltage (Vbc)
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

Output Voltage (Vac)

Output Frequency (Hz)

Data Interface

Protection Rating

Operating Temperature Range
Topology

DC Box

a.
b.
C.

Protection Rating

Surge Protection

DC Circuit Breakers
» Continuous Current Rating
o Type

Annex H.2 | Manufacturer's General Data and lllustrated Catalogues and Brochures
stating the following minimum requirements for the equipment offered:

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION VI -- TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)

LuzP22Z142558¢

4, AC Combiner Box
a. Protection Rating
b. Surge Protection
¢. Circuit Breakers
d. Metering System

5. Dry Type Transformer
Manufacturer
Model

Number of Phase
Core

Insulation

Type

Class

Type of Cooling

S3TATTI@TMeA0TE

Insulation Level

o. Enclosure

g. Total Weight, kg

Model

Number of Phase
Type of Cooling
Insulation

Type

Vector Group
Temperature

T T@ 000 TD

Insulation Level

. Winding Material
Bushing Material
% Impedance
Efficiency

© o33

Place of Manufacture
Rated Capacity (kKVA)
Nominal Voltage (H-winding, kV)
Nominal Voltage (X-winding, kV)

. Temperature Rise (°C)

Rated Capacity, kVA

Audible Sound Level

e« Maximum operating voltage, kV
+ Nominal operating voltage, kV
¢ Winding Material

p. Dimension (L X W), mm

6. Solar PV Plant (SPP) Transformer
Manufacturer/Brand

* Ambient Temperature
o Temperature Rise
k. Winding Connection

+ Nominal Voltage Level
¢ Highest Voltage Level
¢ Basic Insulation Level

Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPQRATION
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BiD DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP22Z1425S¢e

<xXgLErooo

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

Energy Storage System (ESS) Transformer

ToTemeop o

WXELSLCTOPO0T O3

Manufacturer/Brand

Model

Rated Capacity, kVA

Number of Phase

Type of Cooling

Insulation

Type

Audible Sound Level

Vector Group

Temperature
» Ambient Temperature
¢ Temperature Rise

Winding Connections

insulation Level
¢ Nominal Voltage Level
e Highest Voltage Level
¢ Basic insulation Level

. Winding Material

Bushing Material

% Impedance

Efficiency

Tap Changer

Taps

Transformer Losses

Tolerances

Ground Terminal Connection

Weight of Qil

Total Weight

Manufacturer’'s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited
Laboratories

Energy Storage System

oo

Manufacturer

Model

Nominal Rating, kW
Usable Energy, kWh
Operating Frequency (Hz)

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPQORATION
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
BID POCUMENTS AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)
SECTION VI -~ TECHNICAL SPECIFICATIONS LuzP22214255¢

10.

11.

Battery Modules

®op o

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
¢ Cycle lifetime

f.  Physical Characteristics
s Length
e  Width
» Height
e Gross Weight
» Number of cells
g. Safety Protection
Power and Energy Management System
a. Manufacturer
b. Model
¢. Communication

Power Cables
15 kV XLPE Cable

—FTSTE a0 T

m.
n

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)

Filler & Binder Tape

600 V THHN/THWN-2 Cable

a.
b.
cC.

Manufacturer
Place of Manufacturer
Maximum operating Temperature, °C

Name of Firm

Name & Signature of Representative Designation
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BID DOCUMENTS

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

LuzP22Z21425S¢

SECTION VI - TECHNICAL SPECIFICATIONS

12.

13.

14.

a

Conductor Cross-Section, mm2
Conductor Diameter, mm
Maximum Outside Diameter, mm
Conductor Material

Insulation (Material & Thickness)

— @™o

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

L I NN L

Control and Instrumentation Cables
General

a. Manufacturer

b. Place of Manufacturer

¢. Conductor Size

RS-485

Type of Conductor
Shielding

Type of Insulation
Type of Jacket
Impedance

caooTo

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

~oap o

Communication Equipment
General

a. Manufacturer

b. Place of Manufacturer

Max. continuous current carrying capacity of conductor at 90°C

Name of Firm

Name & Signature of Representative

Designation

NATIONAL PCWER CORPORATION
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14268e

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/foutput Impedance
Gain
Losses
Bit Rate

vop3ITETIF@MOR0

Digital Transmitter
a. Signal Suppression
b. Harmonic Distortion

Digital Receiver
a. Sensitivity
b. Selectivity
c. Image IF rejection

15. 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)

16.Lightning Protection
a. Manufacturer
b. Place of Manufacturer

17. Lightning Rod
a. Material
b. Length, mm
¢. Minimum Diameter, mm

18. Down Conductor
a. Type
b. Minimum Cross-section Area
¢. Overall Diameter, mm
d. Insulation Material
. Sheath Material
f

e
. Weight (kg/m)

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS LuzP22Z14255¢

19. Accessories '
a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit,

etc.

20. Fuse Disconnect Switch with Lightning Arrester Combination
Manufacturer
.Place of Manufacturer

Class (indoor & outdoor)

Rated Voltage, 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 Aperating Voltage (MCOV)
Nominal discharge current, kA
Creepage Distance, mm
Supporting brackets, bolts, nuts, efc.

FTTTOQ@oO Q0 oD

21. 13.8kV Tie Line Primary Conductor
Manufacturer
Place of Manufacturer
Type
Code Name
Total cross-sectional area
Ampacity
Outer Layers
¢ Material
¢ Calculated cross sectional area, mm?
e Stranding No./diameter, mm

©~pooTD

e Material
+ Calculated cross sectional area, mm?
e Stranding No./diameter, mm

i. Conductor overall diameter, mm

J. Ultimate Breaking Strength, kN

k. Rated DC Resistance

l. Weight of Conductor, kg/m

22. 13.8kV Tie Line Steel Pole
a. Manufacturer
b. Place of Manufacturer

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

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

SECTION V1 - TECHNICAL SPECIFICATIONS LuzP22214258e

Structural grade of steel used

Number of Pole Sections

Pole Shape

Welding Method of Processing Steel Pole
Hot-Dipped Galvanized

Pole Marking

Ta e ap

23. Bus Conductor and Line Hardwares

Stranded Conductor Requirements
Manufacturer
Place of Manufacturer
Type of designation
Code Name
Conductor Size
Ampacity, A
Outer Layers
¢ Material
Stranding No.
Calculated cross sectional area, mm?
Coefficient of Elongation

@mpoo oD

h. Core

Material

Stranding No.

Calculated cross sectional area, mm?
» Coefficient of Elongation

i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp

» Type

o Material
b. Connectors

e Type

* Angle and T-connectors type

Switchyard and Tie Line Structure Dressings/Insulator Assemblies
a. Cross Arms
e Type
¢ Material
+ Dimensions
b. Insulators, Line Hardwares, Bolts and Nuts
+» Material
c. Guy Wires and Anchor Assemblies
. Type
e Material

24. Job Site Cameras

a. Manufacturer

Name of Firm

Name & Signature of Representative Designatibn

NATIONAL POWER CORPORATION
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BID DOCUMENTS

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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z14255e

b. Type

Control Display

Image Sensor Resolution
View Angle

Still Image Resolution
Time Lapse Interval
Battery Type & Life
Enclosure IP Rating
Storage Memory

Storage Capacity

AT Ta@mean

Annex H.3

Site Acceptance Test Procedure for the following:

a) SPV panels

b) String Inverters

c)} Energy Storage System {as an integrated system) including:
+ Battery Management System (BMS)
¢ Power Conversion System (PCS)
« ESS Control System (ECS)
e Battery Modules

d)} Battery Modules/ Batteries

e) Power and Energy Management System (PEMS) including:
» Solar/PV Controller(s)
¢ Genset Controllers
o 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
¢} 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
c) Energy Storage System
d) Battery Modules/Batteries

Annex H.8

1SO 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

Annex
H.10

Test Certificates/ Certificates of Conformance of the SPV modules to be
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 PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP22Z214258¢

a) |EC 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

¢) IEC 61730- 2— Photovoltaic (PV) module safety qualification- Part 2:

Requirements for testing

d) IEC 61701 — Salt mist corrosion testing of photovoltaic (PV) modules

Annex
H.11

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

¢) IEC 62116 — Utility-interconnected photovoltaic inverters- Test
procedure of islanding prevention measures

Annex
H.12

Test Certificates/ Certificates of Conformance of the Battery Modules to be
supplied that comply with the following standards:

a) IEC 62619 — Secondary cells and batteries containing alkaline or other
non-acid electrolytes - Safety requirements for secondary lithium cells
and batteries, for use in industrial applications; or

b) UL 1642 — UL Standard for Safety of Lithium Batteries

Annex
H.13

Latest Copy of Bloomberg New Energy Finance List of Tier 1
Manufactures reckoned from the bid opening date.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VIl - SCHEDULE OF REQUIREMENTS LuzP22Z14255¢e

SECTION VIl

SCHEDULE OF
REQUIREMENTS
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BID DOCUMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS

—(BID-PRICE SCHEDULE)

BPS.1 - SUMMARY

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

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID
SYSTEM {(WITH ESS)

LuzP2271425Se

ITEM . TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT
NO. PARTICULARS Qty. Unit Foreign Currency Phil. Peso @~ - ————Phil-Pesg——— -
A.  |Architectural Works 1 Lot
B.  |Civil Works 1 Lot
C. Electrical Works 1 Lot
D. Mechanical Works 1 Lot
E. [Other Works/Supply/Services 1 Lot | _
TOTAL AMOUNT
NOTES: Final delivery site of all equipment/materials shall be at the Culasi, Palanan, isabela T T R -
Name of Bidder Name and Signature of Authorized Representative Pesignation
NATIONAL POWER CORPORATION m VI-SOR-Pal-i




BID DOCUMENTS

SECTION VIFSCHEDULE OF REQUIREMENTS

SECTION VIi - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

CULASI, PALANAN, ISABELA

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

LuzP22214255¢

. UNIT PRICE FOR GOODS AND RELATED SERVICES 10 BE SUPPLIED DR ED SERVI
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE
. import Dubies & | Value Added Tax Value Agdad Tax Local Currency
c
ttem No. Description of Work o Materfals QTY.-UNIT | Uml:nceq ofGo0ds| ~ iher Levies | and other Taxes Lo;::::: ;ort Unit Price of | and other Taxes ﬁxﬁ?ﬂ oo [ Portion (Phi.
: - : = . Enposed by Phil. { Imposed by Phil. | ~ o~ "|Goods or Services| Imposad by Phi. | 0 . ’ - Peso} — - -
D | Foreign Currency Debvery Site Delivery Site (ExC)
E (" Govt. Govl “«+(Phi, Paso) {Phi. Pgso)} Govt, “*(Phi. Peso) (F+G+H}xC)or
(Ptil. Peso) {Phil. Peso) : {Phil_Paso) . {{i+J+K} x C)
(A) {8) <) (D) {E) F) (G) (H) 10} (4} (K) 3] (M)
A ARCHITECTURAL WORKS
Al Guard Post 1 Lot
a.|Wwall System & Finishes: -
1. 150mm thk. CHB wall including mortar grout and reinforcing bars.
2. Plaslering (Ptain cement plaster wall finish).
3. Floor Finishes {Plain cement plaster floor finish with floor hardenar light raffic density).
. |Feneslration
1. Window 1 {1100x800mm}) 6mm thick sliding glass window In an aluminum frame (including
wooden wind guard)
2. 2 {250x250mm) Pre-Cast Concrete Louver
3. Doar 1 (2100x700) Flush Type Wooden Door, marine plywood both sldes, 2° x 5% hard
wood [amb, including heavy duty keose pin hlnges, doer knobf kockset weather proof and
|painting
¢. |Paintling
1. All Concrete Surfaces .
2. All Wood Surfaces
d.|Water Closet
e. |Waterproofing Membrang et e ®
A2 Gutter for Raln Waler Collector: 2.0mm thick Melallc Plastic Guller including fastanesrs,] 1 Lot I
sealants, hardware and accesscerles.
SUB-TOTAL A (Amount In Woeds)
Notas: Fina! defivery site of all squipmentimaterials shall be at the plant site staled obove. Code Country of Origin
* Bidders shali enter a cods representing the Country of Origln of all imported equiy ials and us Uniled Siates
" Cost of equipment, frelght, nsurance, ate. up ko Phil. port of entry. Rofer o ITB-12.0
“* Unit Price for Locat Transportation, insurance and other kecal costs Incidental Lo delivery of tha goods from the Phil port of enlry to final delivery site. |
Name of Bidder Name and Signature of Authorized Representativa Designation
VII-SOR-Pal-1
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810 DOCUMENTS

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

SECTION VILSCHEDULE OF REQUIREMENTS LuzP22714255¢
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
CULASI, PALANAN, [SABELA
~ | UNIT PRICE FOR GOODS AND RELATED SERVICES 10 BE SUPFLIED | UNIT PRICE FOR GOODS AND RELATED SERVICES
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE
- Import Duties & | Value Added Tax Value Added Tax Local Currency
Item No. Description of Work o Materlals ary.uny | & |UnitPrice of Goods | "y ovies | and other Tames | M TSRO | i pigeof | and otrer Taxes | £o¢Al Tiznspod Portion (Phil
e s - (4] orServices - -§ —from Port to RO AR fromPlantto -} -Forex.Curtancy f .. — . —e—4——
S B - P! P Imposed by PhHit: f-Imposed by Phil B Goods or Services| Imposed by Phil, N . Pasgt
D | Foreign Cusrency Delivery Site Delivery Sile (ExC)
E (P Gavt Govt **~(Shil. Peso) (Phil. Peso) Govt. “4(Phil, Poso) ({F+G+H} x C)or
(Phil. Peso) {Phil. Peso) : (Phil_Peso) : {{i+ 4+ x C)
A (B) C) (0) (E) {F) (G) (H) {1 ) (K} (L} (M)
B. CIVIL WORKS L R
.1 |Site Davetopment: ——
a.|Clearing & Grubbing: . 1 Lot
b.}Gravel Surfacing: ~125..com. |
_ . R - Wall; 159 __fum.
d, er Barbed Wire Fence (including pedaestrian & vehicular gates, barbed wire, concrete] 312 lim,
|n;§j, CHB wall and foobnaj. e s
B2 Dralnage System & rtenant Structures:
a,|50 mm gdia. yPVC: & lim
b.|100 mm dia. UPVC. 6_im i
c.|Septic Tank 1__Lot. -
B3 Other Structures and Facllities: —
a.|Supply of Labor and Construction Materials for Guard Posl with Comfort Room (including 1 Lot
excavabion, backfill, stipping, bsdding, rebars, concraete, structural steel and other
accessones) as described in Technical Specifications and as shown on tha Bid Drawings.
b.|ESS Control Room Foundation: Structural excavation, backfill, sand and gravel bedding, 1 Lot
concrele {20.7MPa), rebars, structural steel (A36) including base plate and anchor bolts: ) _
c.|Mounting Structure: A36 hol dipped galvanized steel mounting structure with concrele 1 Lot
foundation (mctuding excavabon, backiil, stripping. bedding, rebars & stainless steel bolts) as|
| desceibed in Technical Specificabons and as shown on the Bid Drawings:
d. |Supply of Labor and Construction Matenials for concrete foundation and structural steel (A36) 1 tol
supports and accessones for the Elevaled Water Tank Storage including shgo painting: _ L L
o.[Supply of Labor and Constuction Materials for Cistern including excavation, bedding, 1 Lot T -
concrele, rebars, slainless steef rung, gravel surfacing & 100mm dia, uPVC pipe: o
1.[Supply of Labor and Construction Malerials for concrete foundabon, stuctural steel (A38) Y Lot o - - -
supports, pipe anchor blocks and accessonies for the Rain Waler Collector Gutler Supporl
9.|Supply of Labor and Construction Materials for concrete anchors (including excavation. T Let -
backfill, stipping, bedding, tebars & 20mm dia. anchor rod with themble eye) as described In
Technical Specifications and as shown on the Bid Drawi
B4 ___ [Switchyard Appur -
a.|Seclusion Fence (indluding gate. concrete post, cyclone wire, loating, zocalo wall and uPVC| 43 Lm.
pipes);
b. |Gravel Surfacing {150mm thick); 18 cu.m, .
¢. |S0mm dia. uPVC Pipe Weep Holss; 12 km, —_
o.|Trenst Concrete Pad 2 pcs
SUB-TOTAL B {Amount In Words)
Nolas: Final delvery site of all squipmenlimatssials shall be &t the plant site stated abave. Coda Country of Origin
* Bidders shall anter a s repesenting the Country of Origin of alt Imported equipient, matedals and ; US United States
** Caosl of equipment, fraight, insurance, efc. up ko Phil. port of anfry. Refer to [TB-12.0
** Unit Price for Local Transportation, insurance and other kcal costs incidantal to defivery of the goods from the Phil port of entry to final datvery site. |
Name of Bidder Name and Signature of Authorized Representative Designation
B
NATIONAL POWER CORPORATION ¥ VII-SOR-Pal-2



BID BOCUMENTS DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)
SECTION VIFSCHEDULE OF REQUIREMENTS LuzP22214255¢

SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

CULASI, PALANAN, ISABELA
+ ] UNIT PRICE FOR GOUDS AND RECATED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GUUDS AND RELATED SERVICES
! emaulc sl TOTAL PRICE

FROM ABRCAD TO BE SUPPLIED FROM WITHIN TH_E PHILIPPINES
Import Dubes & | Value Added Tax Valve Added Tax Local Cumrency
other Levies and other Taxes Local Transport Unit Price of and other Taxes Lflza::s'::n Eoray. O Portion {Phi.

Unit Price of Goods

Item No. Description of Work or Materlals QTY.-UNIT wr Sarvien
L - . - ——fFomPordto—f m— o — e | vivhy
E2enia Tposed by PRI [ Tposed by PRt 55095 or Sevices| Tmposed by PhIl- O Y I —TFeso)— —
F“E‘Q::‘ ?,'_’"e"':" Govt. Govi 'E?::?Fsm) {Ptil. Peso) Govl ,2?;;‘;"‘;9“} ExC) ((F+G+H) xC)or
(PhA. Pesa) (Phil. Peso) . (Phil. Paso) {frl+k}xC} |

{A) CH € {D) €) {F) (G) (H) {1} ) {K) (] M)

C. ELECTICAL WORKS -
C1 [Sotar Panel, Crystaline Silicon Madules T Lot
C2 String inverters 1 Lot
C3 Protection Devices, AC Combiner Box with Digital Melering Syslem, DC Box and all other] 1 Lot
appurtenances as described in the Technical Specfications, Technical Data Sheet and as|
shown on the Bid Drawings inciuding mnstallation works, tasting and commissioning of al major|

atthe Solar PV Plapl e ——
c4 Energy Storage System (ESS)
a.|Energy Storage Sysiem (ESS), ESS Housing, Battery Managemenl Syslem. Bansry Modules 1 Lot
Power Conversion, ESS Dry Type Transformer and Digital Power Meleri
with the required accessonias, pawer and communication cables as desmbed in the Tod’lmcal

Spec:ﬁcawns Technn:al Dala Sheel and as shown on the Bid Drawings including 1

.|150 XVA ESS Transforrner. ‘13.Bk\f HY Side, 3-phase, 60 Hz plele with the required] 1 Set
accessories, prolection relays and other appurienances as described in the Technical
Specifications, Technical Data Sheet and as shown on the Bid Drawings intluding inslallaton

wocks testing and commissionng — N 1.
G5 Power and Energy Manap Systam {PEMS)
a.|Hybrid G L lote with required power and o ication cables, 3 jes and| 1 Set
shall ba provided as described in the Yechnical Specifications including i on

works, testin andoormﬁwmn - L _
lGenset G et ¢ with required power and communication cables, accessones andl 6 Sets

protection shall be provided as described in the Technical Specifications including instaltation
mmw -] =

-

¢.|SolarPV G it with required power and communication cables, accessores] 1 Set

and protection shall be provided as described in the Yechnical Specifications indudingﬁ :_ YT
nstaliston tesling and commissioning. PRICE OF THIS ITEM SHALL BE INCLUDED IN ITEM L. .2 ABOVE | o

4.|ESS Control System (ECSVESS Controliar with required power and communicaton cables,| 1 Set | I |
accessories and protection shall be provided as described in the Technical Specifications PRICE OF THIS [TEM SHALL BE INCLUDED IN ITEM (.8 [0 ABOVE ]
inchuding installaton works. testing and commissioning. —— .
e.|Ruman Machine kterface{HMI) complele with required power and communicabon cables.| 2 Sets
accessories and protection shall be provided as described in the Technical Specifications)
including inslaflation wavks, lesling and commissioning.

Notas: Final defivary site of all equipment/materials shall be at the plant site stated above. Code Country of Origin

* Bidders shall enter a code regrasenting the Counlry of Origan of all imparked edi fals and ' uUs Uniled States
* Costof squipmernt, irsight, insurance, aic. up 1o Phil por of enty. Rele 0 1TB-120 [
= Unil Price ke Local Transportabon, insurance and other local costs incidental ko delivery of tha goods rom the Phil port of entry ke fnal delivery site. [

Name of Bidder Name and Signature of Authorized Representative Designation

NATIONAL POWER CORPCORATION VII-SOR-Pal-3



DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF

BID DOCUMENTS
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)
SECTION VII-SCHEDULE OF REQUIREMENTS LuzP22Z1425Se
SECTION VIl - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices
CULASI, PALANAN, ISABELA
. ORI PRICE TOR GOGDS AND RELATED SERVICES TO BE SUPPLIED UNIT PRICE FOR GOODS AND RELATED SERYICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPFINES
Import Dulies & | Vatue Added Tax Value Added Tax Local Currency
item No. Dezcription of Work or Materials QTY.- UNIT g Unit Pd;”.fms other Leviss and other Taxes L':caj T;f;ffm Unit Price of and olher Taxes L?:ffr;f::‘:i" Foray O Portion (Phil.
- ST T ' T T T o | Foreion Currancy | Posed by Phil. | essd BYPRIL | ot el “[a5adS br Services| Tmpesed by PR, A oren Ly “P8so)
ign Currency Delivery Sile Delivery Site (ExC)
E { Govt. Govt, *~-{Phll, Pes) (Phil. Peso) Govl s<s{phil, Peso) ({F+G+H) x C) or
{Phil. Peso) {Phil. Paso) ; {Phil. Paso) : {lrJ+K} x G}
" (8) © _|o ® ") ©) ) ) ) (K) ) ™
t.|Communication Link batween SPP and DPP necessary for data transfer fromite each and] 1 Lot
every integral component such as controller, ransmilter, recelver (transcelver), modem,
switch, hub, routar, elc., complete with the required power and communication cables,
balanced twisted pairs and support strand, conduil, basic equipmenl and lools and other|
accosssorios as doscribed In Technical Specificalions, Technical Dala Sheet and as shown on
the Bld Drawings inciuding Installati .mrks clearing of right of way, cable pulling, conduct of]
it o4t _tasting and ¢ . -
(o) 225 kVA SPP Transformer. 480\!!13 SW 3-phase, 60 Hz plate with the required] 1 Set
accessovies, prolection relays and other appurlenances as described in the Technical
Specifications, Technlcal Dala Sheel aid as shown on Lhe Big Drawings including [nstallation
. lwotks. testinaand commissioning cm e e .
C.7 5 XVA Dry Type Transformer, 480V/240V, 1-phase, 60 Hz plete with the required] 9 Set
accessories, prolection relays and other app ances as describad in tha Technical
Specifications, Technical Data Sheet and as shown on the Bid Drawings [acluding llatl
works. testing and commissioning,
c8 Power, Contral & Insttumentation Cables complete with the requirad accessonies for cabling| 1 Lot
works 10 Inlerace the supplled equipment o the 13.8kV bus as described In ma Tachnlcal
Specifications, Tachnical Data Sheet and as shown on the Bid Drawngs Incls il
- ———works tfor Sclat and Dinsel Powar Plaat) J—
a,|30 mm?, 15kV, XLPE Power Cabla Copper Conductor
b.[4.0 mm?, OC Cable (PV Wire), UV Resistanl, up lo 1.5kVdc
¢.|125 mm?, 600V, Heat Resistance Thermoplastic {THHN), coppar conduct
d.]30 mm?, 600V, Heat Resistance Themmoplastic {THHN}), copper conductor
o .__.&|80mm 600V, HeatResislance Thermoplastic (THHN), copper conductor
/5.5 mm?, 600V, Heat Resislance Thermoplastic (THHN), copper conductor
§.|3.5 mm?, 600V, Heat Rasistance Themmoplastic {THHN), copper conductor
Co Grounding System complate with the required grounding grid conductlor, equipment bonding1 1 Lot
niser, Ic welding materials, tesl pit, ground rods and olher accessories as described]
In the Technical Specifications and Technical Data Shesls as shown on the Bid Drawings|
. liochedina instaltation works (for Salae and Diase) Powar Plant) R .
C.10 Lighling and power syslem of the solar plant sile and SPP guard post complete with the| 1 Lot
required metedng, panelboard, lighting fixlures, swilchas, outlels, cables, conduits, boxes and
olher fittings as described in the Technical Specificalions and as shown on he Bid Drawings
including installaling vorks — —
C.41 Conduits complete with the required accassories for cabling works as described in the]l 1 Lot
Technical Specificallons and Technical Dala Sheels as shown on lhe Bid Drawings including
installajion works {for Solar and Diese! Power Plant}.
Notes: Final dokvory site ol all equipmentimatarials shall be a1 the plant sita slated above. Code Country of Origin
* Blddors shall anter & cada represanting the Country of Oclgin of all Imported jals and f us United States
* Cosl of equipment, frelghl, Insurance, ete. up to Phil, port of entry. RelellolTB-120
= Unft Price for Local Transportation, instrance and other local costs incidental {o delivery of tha goods from the Phil port of antry to final delivery site,
Name of Bidder Name and Signature of Authorized Representative Designation
R
R VII-SOR-Pal-4
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BID DOCUMENTS DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF

PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VIFSCHEDULE OF REQUIREMENTS LuzP2271425Se

SECTION VII - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

CULASI, PALANAN, ISABELA

| URT FRIGE FOR GOORS AND RELATED SERVICES 10 BE SUPPLIED | UNIT FRIGE FOR GUUDS AND RELATED SERVICES

FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPFINES i

Unit Price of Goods

c
ttem No. QTY.- UNIT o of Services
D
E

Dascription of Work or Materlals

Foreign Currency
(W

Impart Duties &
olher Levies
Imposed by Phil.
Gavt.

(Phil. Peso)

Value Added Tax
and other Taxes
Impased by Phil.

Govt
{Phil. Peso)

Local Transport
from Port lo
Defvery Site

“**(Phi. Peso)

Unit Price of
Goods or Services
{Pnit. Peso)

Value Added Tax

and ather Taxes

“¥nposed by PRI
Gavl

{Phil. Peso)

Local Transport

&om Plantto-—t-

Delivery Site
~*(PhI. Peso)

-Forex Currency -

{ExC)

Local Currency
__Portion (Phil.

({F+GeH} xCYor
{fir 3+ x C)

{A) ) () {E)

(F)

{G)

(H)

{

)

(K)

L

(M)

C.12 World Meteorological Organization (VWWMO) compliant d h g and] 1
logging system with dala fogger. at leasl two (2) pyranometers — ong shall be installed
hovizontally and the other is the same as the orianalion of the panels, one {1) ambient air|

therr iple. one {1) . and one {1) lheimocouple per string (Lo measure madule

Lot

temperatures) shall be orovided for the Solar Fam Inshiding necessary soares e
15kV Fuse Disconnecl Switch with Lightning Arrester Combination complete with the required| 1
fuse link, brackels and accessorias as described in lhe Tadnmcal specrﬁcahms and Technica)
Data Sheets as shown on the Bid Drawi ion works, testing and
commissionina ffor Solac and Diesal Eower Plant)

ci2 Lat

Bus conductor, line materalshardware, lightning protection as shown n Bid Drawing] 1
__|including Installation warks {for Solar PV and Diesgl Powss Plant)
Take-ofl Slructures: 25 L and 35 f. Steel Pola (including sleel cross anms, braces and bolts)] 1
23 described In the Technical Specifi and as shown on Lhe Bid Drawings

Lol

Lol

13.8kV Tie Line complete wilh the required, primary conducler, steel pole and dressings,| 1
guying and olher acs as described In Technical Specifications, Technical|
Dala Sheel. Staking Sheel and as shown on the Bid Drawings including instalfation works,

| g of cight of way, pole numbaring, stringing of power conducter, conduct of continuity
} {est.nsbnq_and_commlssmng

Spare Parls for Salar PV System including thelr auxiliaries as described in the Technical] 1 Lot
Specifications{TS-GW-7.0), Technical Dala Sheet{(TDS-EW-PQ-G-17.0) and as|

v o |racommanded by the Manufacturer.

Standard / Special Tools for Solar PV System and Power and Energy Managament System] 1 Lot

Including thelr auxiliaries as described [n the Yechnical Specificalions(TS-GW-8.0) and
Technical Data Sheet {TDS-EW-PO-G-18.0)

SUB-TOTALC
Final dakvory site of all equipmenUmalerials shall ba at the plant site stated above.

Counbry of Origin

{Amount In Words} - - L
Code

Notes:

+ Biddors shall enter 2 cods represanting the Country of Origin of all imported torlals and US Uniled Slates

# Caosl of equipmant, frelght, knsurance, etc. up to Phil. po of entry. Ra!el L ITB-12 0

*“ Unlt Price for Local Transporiaton, Insurance and other kocal casts incidental (o delivery of the goods from the Phil port of eniry to final delvery site. |

Name of Bidder Name and Signature of Authorized Representalive Designation

NATIONAL POWER CORPORATION VI-SOR-Pal-5



8D DOCUMENTS

SECTION VIFSCHEDULE OF REQUIREMENTS

SECTION VIi - SCHEDULE OF REQUIREMENTS
BPS.2 - Breakdown of Prices

CULAS|, PALANAN, ISABELA

tem No.

Description of Work or Materlals

QTY.- UNIT

FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 10 BE SUPPLIED |

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

TO 8E SUPPLIE

["UNIT PRIGE TOR GU0DS AND RELATED SERVICES

D FROM WITHIN THE PHILIPPINES

LizP22714255¢

TOTAL PRICE

Unit Price of Goods
o Services
Foreign Cumrency
o

Import Dutes &

ather Levies
Impased by Phil.
Govt.

{Phil. Peso)

Value Added Tax
and other Taxes
knposed by Phi.

Govt.
{Phit_Peso)

Local Transport
from Port 10
Delvery Sila

***(Phil, Peso)

Uni Price of
Goods or Services|
(Phil. Peso)

Valus Adged Tax
and other Taxes
Imposed by Phil,

Govt

{Pii. Peso)

Local Transport
from Plant o
Dekvery Site
“*“(Phi. Paso)

Forex Currency
{ExC)

Local Currency
Portion {Phil.
Peso)
{F+G+H} xC)or
(fBJ+K3 2 C}

(B)

{C)

{E)

)

{G)

H)

(1}

)

{K)

{L)

(M)

MECHANICAL WORKS

Elevated Waler Storage Tank, 1,000 Kers capadity, potyelhylens type, complete with nozzles,
manhole, inlet and cutlet nozdes, supports. overflow and draln nozzles with pipes, valves,
pipe structural steel supports with anchor bolts on foundation and access (adder and other|
3coessones as rsquired in the technical specifications including installation wavks.

1 Set

D2

D3

! |specifiations including installalion works.

RHand pump jebmatic, 2 gpm min. flow. reciprocating type, casl Iron body complete with foc

valves, fittings, supports, concrale pad and other ace as descrbed in the techni

1 Sel

Domesbc water pipe, gardan hosa, hose blbbs fitings, supparts, valves and other
for i tion of the d equipmenl including required excavation and

backfiling works; test and disfection as de'smbed in the technlcal specificabions and shown on

the bid drawings inchuding mstaliation works:
a.|Check Valve, swing type, cast brenze, langed or screwed ends, 32 mm £, 125 [b, Class 150.

Set

AGate valve. cast bronze, flanqed of screwed ends, 15.mm 0, 125 b, Class 150.

Sets

—-h{Gats valve, casi bronze. fanged or screwed ends, 25 mm @, 125 I, Class 150.

Sets

ala

Hese Bibb, 20 mm @, bronze body, screwed ends, Class 159,

Sets

Garden Hose with nozzie and ree!, 20mm @, 30m long with cannaclor for the 20mm hose|

- (P (A [lR) -

Set

D4

D.5

1.|Water Pipe, 25 mm O.D. {15 mm N.D.), uPVC pips, sch 40, and its associated fitings, pipe

supports and other accassories.

Portable Submersible Sump Pump, 3.6 m3/hr capaclty @ 6 meters head, 230 V AC, 60 Hz, 1
ph, complele vith contrals, flaxible hose, power extension cord and necessary accessories as|
described in the technnical specifications and shown on tha bld diawings.

1 Sel

Pertable Fite Extinguishers, ULIFM approved, HCFC or Halowren (, 7.1 kg {15.5 Ibs), multj
shots, wali hung type with bracket, mounting accessorles and cablnet for ouldeor installed fire)
extinguishers one {1) unit for ESS, one {1} unit for guardhouse and one (1) unil for each|

linstalled string invarter ) as requirad in Lhe technical specifications Inctuding Installation.

D.6

Disinfection of elevated water tank and domestc water piping systam Including hydrostatic,
testing

0.7

Tagging and/or Labels for Equipment, Valves, Piping. hsltuments and its fixing accessories|

as described in the bid documents or shown on the drawings.

Final defivery site of 2l squipmentmalsrials shall be al the plant site stated above.
s and

* Bidders shall enter a code reprasenting the Country of Origin of alfimportad
Cost of equipment, feight, nsurance, etc. up 1o Phil. port of entry. R&fetb:ll'inZlJ

** Unit Pricg for Local Transpoctation, insurance and other beal costs lncidental to delivery of the goods from tha Phil porl of entry 1o final defrvery site.

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative

R

R 4

w—ver

Code

Country of Origin

us

United States

[
t

Designation

VII-SOR-Pal-6




BID DOCUMENTS

SECTION VISCHEDULE OF REQUIREMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS

BPS.2 - Breakdown of Prices

DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING AND COMMISSIONING OF
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM {WITH ESS)

LuzP22214255¢e

CULASI, PALANAN, ISABELA
=] UNIT PRICE FOR GOODS AND RETATED SERVICES TO BE SUPPLIED | UNIT FRICE FOR GOODS AND RECATED SERVICES
FROM ABRUAD TO BE SUPFLIED FROM YITHIN THE PHILIPPINES TOTAL PRICE
e o nport Dubes & | Value Added Tax Value Added Tax Local Cunrency
tem No. Description of Work or Material QTY.. UNIT Urit PTE ofGoods other Levias and other Taxes Local Transport Unit Price of and other Taxes Local Transport Portion (Phi.
- _— PESAAG ot aihipiabbitt - _ Q oL £5. of L cemmies .| —-Bom Poctto .. e e e from Plant to Forox C
. | Wnposed by Phil. "] kmiposed by PRA.| - s Goods or Services | ‘imposed by Phil. . " - Peso)
D | Foreign Currency Delivery Site - Delivery Site {ExC)
£ o Gavt. Govl. *spHil, Peso) (Phil. Peso) Govt. “s+{Phil, Peso) {{F+G+H}xC)or
(enil. Pesa} { P Peso) . {Phil. Peso) ; frkix0) |
{A) (8) (C) D) (E) (F) {(G) (H) {h) ) (K} L} (M)
D4 Painting for water piping, Its associated valves, fittings, supporis and olher accessories)
including touch-up for faclory painted equipment and ies as d bed in the] 1 Lol
technical specifications or shown on the drawings.
D5 Conduct testing and commissioning and olher services as described in the technical 1 Lol
SUB-TOTALD (Amount i Words)
E. OTHER WORKS/SUPPLY/SERYICES
EA Al leasl 2 Sets of Job Site Cameras, complele with afl the necessary accessories and| 1 Lot
peripherals, spare f tools, installabion and testing for the proper operation and maintenance in)
accordance with the Specifications and Technlcal Data Sheets for the provision of the)
following:
a. |¢" jon C plote with the requirad accassorles and peripherals; and,
b.|SDHGC Memory Cards, complate with the required pacity and spares: and,
. |Alkaling B complala with the required quantities and spares. - [
E2 Training al Plant Sile for al laast eighl (8) NPC Personnel as described in the Technicall 1 Lot
One (1} reg‘ular {quarlerty} dlagnostic and monitoring of al supplisd equipment/system and| 1 Lot
one {1)-yr Operalion and Maintenance (O8M) suppervision 1o ensure pli 1 Y
SUB-TOTALE . atin Words)
GRAND TOTAL (Amount in Words)
Notes: Final delivery site of all equipmentimaterials shall be &l the plant site stated above. Code Country of Origin
* Bidders shall anter 2 coda representing the Country of Oxigin of all imporied equipment, and I Us United Statas
** Cost ot equipment, frelghL, insurance, atc. up te Phil. port of entry. Reler to ITB-12.0 . -
** Unit Price for Local Transportation, Insurance and other local costs Incilentar to defivery of the goods from the Phil port of enlry to final delivery sit. |
Name of Bidder Name and Signature of Authorized Representative Designation
H ¥
o VII-SOR-Pal-7

NATIONAL POWER CORPORATION
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Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 157 ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. ELIGIBILITY DOCUMENTS.
a. (CLASS A)

» Any of the following:

« PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR;

OR:

& The following updated and valid Class “A” eligibility documents enumerated under “Annex
A" of the Platinum Membership:

* Registration Certificate from the Securities and Exchange Commission (SEC) for
corporations, Depariment of Trade and industry (DTl)} for sole proprietorship, or
Cooperative Development Authority (CDA) for cooperatives;

* Mayor's/Business permit issued by the city or municipality where the principal place of
business of the prospective bidder is located, or the equivalent document for Exclusive
Economic Zones or Areas.

In cases of recently expired Mayor's/Business permits, it shall be accepted together with
the official receipt as proof that the bidder has applied for renewal within the period
prescribed by the concemed local government unit, provided that the renewed permit
shall be submitted as a post qualification requirement in accordance with Section 34.2 of
the Revised IRR of RA 9184,

* The prospective bidder's audited financial statements, showing, among others, the
prospective bidder's total and current assets and liabilities, stamped “received” by the
BIR or its duly accredited and authorized institutions, for the preceding calendar year
which should not be eadier than two (2) years from the date of bid submission.

¥ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and approved
by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident Foreign
Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or Business
{NRANETB), a Delinquency Verification Certificate may be submitted as a form of Tax
Clearance; s
OR:

o A combination thereof

> Statement of allits ongoing government and private contracts if any, whether simitar or not similar
in nature ang complexity to the contract to be bid (NPCSF-GO0ODS-02)

The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the contract
to be bid, and whose value, adjusted to current prices using the Philippine Statistics Authority
(PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) complete
with the following supporting documents:

1. Contract/Purchase Order

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

(The Single Largest Completed Contract (SLCC} as declared by the bidder shall be verifiad and validated to

ascertain such completed confract. Hence, bidders must ensure access fo siles of such projects/equipment to
NPC representatives for verification and velidation 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.)

Page 1 of 3

This Checldist of Requirements shall be provided to prospective suppliers/contractors including alt forms. Suppliers/contractors are
encouraged to consult this checkiist before submitting thelr proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

> Duly signed computation of its Net Financial Contracting Capacity (NFCC}) at least equal to the
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent
(10%) of the ABC, issued by a Universal or Commercial Bank; 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:

A2

= 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 efigibility by reason of their couniry's extension of reciprocal rights to Filipinos)

2. Technical Documents

» Bid Security, any one of the following:

¢ Bid Securing Declaration (NPCSF-GOODS-06¢)

OR

¢ Cash or Cashier's/Manager's check issued by a Universal or Commercial Bank — 2% of
ABC;

OR

¢ Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial
Bank: (NPCSF-GOODS-06a) - 2% of ABC;

OR

#  Surety Bond callable upon demand issued by a reputabile surety or insurance company
(NPCSF-GOQODS-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

Page 2 of 3

This Checkiist of Reqguirements shall be provided 10 prospective suppliers/contractors including all forms. Suppliers/contractors are
encouraged {o consull this checklist before submitting thelr proposals on the deadfine for the submission and receipt of offers.
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Standard Form No: NPCSF-GO0DS-01
B. THE 2"° ENVELOPE (FINANCIAL COMPONENT)} SHALL CONTAIN THE FOLLOWING:

> Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form
(NPCSF-GOODS-08}

> Duly signed and completely filled-out Schedule of Requirement (Section V1) indicating the unit
and total prices per item and the total amount in the prescribed Price Schedule form.

» For Domestic Bidder claiming for domestic preference:
¢ Letter address to the BAC claiming for preference

= Certification from DTl as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1.

Each Bidder shall submit one copy of the first and second components of its Bid. NPC may request additional hard copies and/or
electronic copies of the Bid. Howsver, failure of the Bidders fo comply with the said request shall not be a ground for
disqualification.

* In the case of foreign bidders, the eligibility requirements under Class “A" Dacuments (except for Tax Clearance} may be

substituted by the appropriate equivalent doecuments, if any, issued by the country of the foreign bidder concerned. The efigibility
requirements or stalements, the bids, and all other docurments to be submitfed to the BAC must be in English. If the eligibility
requirements or statements, the bids, and alf other documents submitled fo the BAC are in foreign language other than English,
it must be accompanied by a transiation of the documents in English. The documents shall be fransfafed by the relevant foreign
govemment agency, the foreign government agency authorized fo transiate documents, or a registered transtator in the foreign
bidder's country; and shali be authenticated by the appropriate Philippine foreign service establishment/post or the equivalent
office having jurisdiction over the foreign bidder's affairs in the Philippines.

These documents shali be accompanied by a Swom Statement in a form prescribed by the GPPB stating that the documents
submifted are complete and authenfic copies of the original, and ail statements and information provided therein are frue and
correct. Upon receipt of the said documents, the PhIIGEPS shall process the same in accordance with the guidelines on the
Govemment of the Philippines — Official Merchants Registry (GoP-OMR).

A Bidder not submitting bid for reason that his cost estimale is higher than the ABC, is required lo submil his leffer of non-
parlicipation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be understood
as acts that tend fo defeat the purpose of public bidding without valid reason as stated under Section 69.1.()) of the revised IRR
of RA. 9184

Page 3 of 3

This Checklist of Requ!rgments shaell be provided to prospeclive suppiiers/contraciors including alf forms. Suppiiers/contractors are
encouraged to consult this checkiist before submitting their proposals on the deadiine for the submission and receipt of offers.
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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
a. Owner's Name b. Date Started Value of Qutstanding
Na:;reopf (t.':gr;t;?cu b. Address Nature of Work e ¢. Date of Completion or Works / Undelivered
jec ¢. Telephone Nos. Description Contract Duration/ Date Portion
of Delivery
Government
Private
Total Cost

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

Note : This statement shall be supported with the following documents for alt the contract(s) stated above which shall be submitted during Post-qualification:
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by

Designation

{Printed Name & Signature)

Date
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Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid

Business Name

Business Address

Name of Contract

a. Owner's Name
k. Address
c. Telephone Nos.

Nature of Work

Contractor's Role

Description

%

a.Amount at Award
b.Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) simifar to the contract to be bid.

2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Cerlificate of Completion; or Official Receipt (O.R); or
Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation

(Printed Name & Signature)

Date
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY {(NFCC)

A. Summary of the Supplier's/Distributor's/Manufacturer's assets and liabilities on the basis
of the income tax return and audited financial statement for the immediately preceding
calendar year are:

Year 20

Total Assets

Current Assets

Total Liabilities

Current Liabilities

Net Worth (1-3)

Net Working Capital (2-4)

2l Bl Bl

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 uncompieted 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 :
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Standard Form Number: 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
1. B '
B

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 andfor shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may do
and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated Contract
until terminated by both parties.

Name & Signature of Authorized Name & Signature of
Representative Authorized Representative
Official Designation Official Designation
Name of Firm Name of Firm
Witnesses
1. 2,
[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS}

SECTION VIl — BIDDING FORMS LuzP22Z1425Se

Standard Form Number: NPCSF-GO0DS-06a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, {Name of Bidder) (hereinafter called “the Bidder”)} has
submitted his bid dated (Date} forthe [name of project] (hereinafter called “the Bid”).
KNOW ALL MEN by these presents that We (Name of Bank) of (Name
of Country) having our registered office at

(hereinafter called “the Bank” are bound unto National Power Corporation (hereinafter called “the

Entity”) in the sum of famount in words & figures as prescribed in the bidding documents] for which

payment well and truly to be made to the said Entity the Bank binds himself, his successors and
assigns by these presents.

SEALED with the Common Seal of the said Bank this day of 20

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding
Documents; or

2) if the Bidder does not accept the correction of arithmetical emors 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 furnish the Performance Security in accordance with the Instructions
to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written demand,
without the Entity having fo 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, nolice of which extension(s) to the Bank is hereby waived. Any demand in respect
of this Guarantee should reach the Bank not later than the above date.

DATE SIGNATURE OF THE BANK

WITNESS SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-06b

FORM OF BID SECURITY (SURETY BOND)

BOND NO.: . DATE BOND EXECUTED:
By this bond, We (Name of Bidder} thereinafter called “the Principal”) and (Name of
Surety) of (Name of Country of Surety) , authorized to

transact business in the Philippines (hereinafter called “the Surety”) are held and firmly bound unto
National Power Corporation (hereinafter called “the Employer”) as Obligee, in the sum of (amount

in words & figures as prescribed in the bidding documents), callable on demand, for the payment

of which sum, well and truly to be made, we, the said Principal and Surety bind ourselves, our
successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of 20
WHEREAS, the Principal has submitted a written Bid to the Employer dated the day of
20 , for the (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:
1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax
clearance, latest income and business tax 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:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Performance Security in accordance with the Instructions
to Bidders;

then this abligation shall remain in full force and effect, otherwise it shall be null and void.
PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the

said Principal's Bid and the amount of the Bid that is accepted by the
Employer.
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Standard Form Number: NPCSF-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.

PRINCIPAL SURETY
SIGNATURE(S) SIGNATURES(S)
NAME(S) AND TITLE(S) NAME(S)

SEAL SEAL




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL
HYBRID SYSTEM (WITH ESS)

SECTION VIlI — BIDDING FORMS LuzP22Z214255¢

Standard Form No: NPCSF-GO0ODS-06¢

REPUBLIC OF THE PHILIPPINES )
CITY OF ) S.S.

BID-SECURING DECLARATION
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS),
LuzP22Z1425Se

To:  National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

iwel, the undersigned, declare that:

1. i/We understand that, according to your conditions, bids must be supported by a Bid
Security, which may be in the form of a Bid-Securing Declaration.

2. I/We accept that: (a) I/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 resuiting 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. IWe understand that this Bid-Securing Deciaration shall cease to be valid on the
following circumstances:

{a) Upon expiration of the bid validity period, or any extension thereof pursuant to
your request;

{b) 1am/we are declared ineligible or post-disqualified upon receipt of your notice to
such effect, and (i} //we failed to timely file a request for reconsideration or (ii}
Ifwe filed a waiver to avail of said right;

(c) 1amive 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

[Jurat]
[Format shall be based on the latest Rules on Notarial Practice]

1 Seloct one and delste the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GO0ODS-07

Omnibus Sworn Statement {(Revised)

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF }S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant],
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other:]

[if a sole 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];

2. [Select one, delete the other:}

fif a sole proprieforship:] 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 Attomey;

[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;));

3. [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 international financing institution whose blacklisting rules have been
recognized by the Government Procurement Policy Board, by itself or by relation, membership,
association, affiliation, or controlling interest with another blacklisted person or entity as defined
and provided for in the Uniform Guidelines on Blacklisting;

4. 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;

5. [Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted;

6. [Select one, delete the rest:]

{if a sofe proprietorship:] The owner or sole proprietor is not related to the Head of the Procuring
Entity, members of the Bids and Awards Commiittee (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 te the third civil degree;

{Iif a parinership or cooperative:] None of the officers and members of Name of B:'dder"] is
related to the Head of the Procuring Entity, members of the Bids and Awards Committee (BAC),
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the Technical Working Group, and the BAC Secretariat, the head of the Project Management
Office or the end-user unit, and the project consultants by consanguinity or affinity up to the
third civil degree;

[if a corporation or joint venture:] None of the officers, directors, and controlling stockholders
of {Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head
of the Project Management Office or the end-user unit, and the project consultants by
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [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;

¢c. Making an estimate of the facilities availabie and needed for the contract to be bid, if any;
and

d. Ingquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [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 govermment in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the obligations
and undertakings in the contract shall be sufficient grounds to constitute criminal liability for
Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of confidence
through misappropriating or converting any payment received by a person or entity under an
obligation involving the duty to deliver certain goods or services, to the prejudice of the public
and the government of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as
amended, or the Revised Penal Code.

IN WITNESS WHEREOF, | have hereunto set my hand this__dayof __ ,20  at '
Philippines. '

[insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
{insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]
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SECTION VIl — BIDDING FORMS - LuzP2221425Se
Standard Form No: NPCSF-GOODS-08
BID LETTER
Date:

To: THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid 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
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS} { LuzP22Z1425Se} in conformity
with the said Bidding Documents for the sum of fotar Bid amount in words and
figures] or such other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other
services, if required within the contract duration and in accordance with the scope of the contract
specified in the Schedule of Requirements and Technical Specifications.

if our Bid is accepted, we undertake to provide a performance security in the form, amounts,
and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it
shall remain binding upon us and may be accepted at any time before the expiration of that period.

Until a formal Contract is prepared and executed, this Bid, together with your written
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding
Documents.

We likewise certify/confirm that the undersigned, ffor sofe proprietorships, insert: as the owner

and sole proprietor or authorized representative of fvame of Bidder] has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’'s behalf for the [Name of Projsct} of the National Power Corporation ffor
partnerships, corporations, cooperatives, or joint ventures, insert: is granted full power and authority by the
[Name of Bidder} to participate, submit the bid, and to sign
and execute the ensuing contract on the latter's behalf for [Name of Project] of the

National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of our
bid.

{name and signature of authorized signatory] {in the capacity of}

Duly authorized to sign Bid for and on behalf of

[name of bidder}
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SECTION VIl = BIDDING FORMS LuzP22Z21425S¢e

Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
Nationa! Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract,
[name and eddress of Suppfier] (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/icommercial bank], as instructed by the Supplier, agree unconditionally
and irrevocably to guarantee as primary obligator and not as surety merely, the payment to
the PROCURING ENTITY on its first demand without whatsoever right of objection on our part
and without its first claim to the Supplier, in the amount not exceeding famount of quarantee in

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]

{address]

[date]
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SECTION Vil - BIDDING FORMS LuzP22214255e

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 DT! on

This further certifies that the articles forming part of the product of (Name of Bidder)

which arefis (Specify) . are substantially composed of

aricles, materials, or supplies grown, produced or manufactured in the Philippines. (Please

engircle 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 Projsct)

of the National Power Corporation (NPC),

Given this __day of 20 at , Philippines

Name

Position

Department of Trade & Industry
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NOTES
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PLATES CONFORMING TO ASTM AJ6.

2. ALL STRUCTURAL SIEEL SHALL BE FABRICATED AND
ERECTED IN ACCORDANCE WITH THE AISC
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A123,
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NOTES:
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OTHERWISE INDICATED.

2. THESE DRAWINGS ARE FOR BIODING PURPOSES ONLY.
THE SUPPLIER SHALL SUBMIT THE APPROPRIATE
OESIGN FOR THE MOUNTING STRUCTURE SUBJECT TO

NPC'S REVIEW AND APPROVAL.
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NOTES:
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OTHERWSE INDICATED IN THE DRAWING.

2. MHIMUM COMPRESSIVE STRENGTH OF CONCRIZTE
SHALL BE C=20.7MPa AT 28 DAYS.

3. REONFORCING STEEL BARS SHALL CONFOAM T0 THE
REQUIREMINTS OF THZ PNS FOR DEFORMED SPEL
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4. TRIS ORAWINGS ARE FOR BIDDING PURPQSES OKLY.
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NOTES
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11/2° x 174" FLAT BAR [ 1-1/2 "x 1/4” STARMLESS STEEL e i GUSSET PLATE
mf’;ﬁ? | = sl FLAT 8AR SUFPORT © TM O.CBW SNGLE BARS P ~
© 600MM 0.5 VERTICAL FLAT BAR g [|L——3" x 3" x 1747 ANGLE 8ARS 10 Tk \NOLE B8RS
4 T s GUSSET PLATE
N 11&25'“1{2‘:.)/15' o
= - L DETAIL A DETAIL B
%I r § = 11/2" x 1/ FLAT BARS
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mﬁ s NOTES
; SECTION A-A 300 o ML DIMENSIONS ARE IN MRUMETERS UNLESS OTHERWSE
1 2 BASE PLATE IND'G*TED
v 2. MINMUUM COMPRESSIVE STRENGTH OF CONCRETE SHALL
T BE F'Ca20.70 MPA A © 28 DAY PERIOD.
A 2la of 14 ‘lg 3. RONFORCING BARS NUST CONFORM TO THE LATEST PNS
NI 2 FOR DS8 GRADE 275.
8 ¢ \ 1400 . o (12 4. DETALS OF REINFORCING BARS (SPLICES, BENDS, HOOKS,
| | 200\ 4-5(5°8 MACKE ETC.) SHALL BE IN ACCORDANCE WTH THE REQUIREMENTS
o Bolfs w/ ST, OF AQl CODE.
MRS n AL LB SO S
8| 5z e o e 7 BASE PLATE DETAIL i ' » ez,
= EQUALLY SPACED B.¥. 6. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND
ERECTED 1N ACCORDANCE WTH THE LATEST AISC
SPECIFICATIONS AND CODE OF STANDARD PRACTICE,
L/ 7. BOLTS SHALL CONFORM TO ASTM A-307 UNLESS
OTHERWSE INDICATED.
1 /4 3 / = 8. WELDS ON ALL GUSSET PLATES AND CORNECTIONS SHALL
i /4 3 3 4 BE FILLET WELD ALL ARGUND.
ANGLE DARS -1 - / 5. WELDING SHALL CONFORW TD €70 SERIES OF THE
- / 300 | SPECIFICATIONS FOR WILD STEEL ARC WELOING ELECTRODES
Y o £ ASTM A233.
SEE CETAL A \\ 10. ALL GUSSET PLATES SHALL BE m e 'rmcx.
f \ 11, ALL ASPECTS OF CONSTRUCTION BE IN
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NOTES:

1. AL DIMESIONS ARE (N MILLIMETERS UNLESS OTHERWISE
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DRAWING,

3. WORK THIS WITH ELECTRICAL DRAWINGS.
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NOTES:

1.

ALL ELECTRICAL WORKS SMALL EE DONE IN ACCORDANCE WTH e
LATEST PROVISIONS OF THE PHIUPPINE EIFCTRICAL CODE AND SMALL
COMPLY WITH THE RULES AND REGULATIONS OF THE LOCAL COOES AND
STANDARDS,

EXPOSED HON CURRENT-CARRYING KETAL PARTS OF EQUIPMENT AND
CONDUCTOR ENCLOSURES SHALL BE PROPERLY GROUNDED.

THE SUPPUER SHALL PROWE ALl NECESSARY UNE HARDWARE FOR THE
TAPPING OF THE PROPOSED TE UNE TO THE EXISTING BUS PALANAN DPP.
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THE 150kW QUTPUT OF SOLAR PV SYSTEM AND THE 120kW OUTPUT
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— DIESEL GENERATOR

VOLYAGE TRANSFORMER

— FUSE DISCONNECT SWTCH
— LGHTHING ARRESTER

— GENERATOR CIRCUIT BREAKER
CONTROL/SIGNAL CONNECTIONS
— AUTORECLOSER

— KILOWATT-HOUR METER
TRANSFORUER
GROURO/EARTH

— CURRENT LIITING FUSE

— CURRENT TRANSFORMER

M FRR NATIONAL POWER CORPORATION
¢ AGHAM ROAD, DILIMAN, QUEZON CITY

COMMISSIONING OF PALANAN SOLAR PV-DIESEL KYBRID)

PROECT: DESIGN, SUPPLY, DELIVERY, INSTALLANION, TESTING ANDS

SYSTEM (WITH ESS)

LOCATION CLLASY FALARAN, BABDLA

e SINGLE LINE DIAGRAM (2/2)
(SOLAR PV-DIESEL HYBRID S‘YS EM)

8f | O | DAtE ”f"”‘ .7

eSO | % SAMTTED

DRAWN <L

PEVIEWED | PRIMCIPAL ENGR 14RCKT.

CMUMCHT

G b/ KROVER.

‘m LA

oo PalSPV-BDE-17.002  |setsma LuzP2221426Se
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_"[ NOTES:

1. REFER T0 DRAWING NO. PoiSPV-BDE~17,004 AHD
PQISPV-BDE-17.005 FOR THE SOLAR PV PLANT TAKE OFF
STRUCTURE DETAILS.

2. AL DIMENSINS INDICATED ARE W WILMETERS UNLESS OTRERWISE
SPECIAIED.

3. THS DRAWING 1S COMCEFTLLL AND FOR B:DOING PURPOSES ONLY. THE
SUPPLER SHALL IDENTRY THE APPROPRITE AND SUITASLE LOCATION OF
EQUIPAENT/STRUCTURES, PULLBOX (P8), COMMUNICATION, AND POWER LINE
ROUTE AS SHOWN 10 SUT ACTUA, FIELD REQUIREMENTS AND YO BE
SUBMITTED FOR MC'S REVIEW AND APPROVAL

4. AL EQUPMENT IN BAOKEN [ _ 7 UNES ARE FOR FUTURE IRSTALLATION.
ALL OTHERS APE INCUDED IN THE CONTRACT.

50065

LEGEND:

(1) — SPP TRANSFORMER
— ESS TRANSFORMER
— ELEVATED WATER TANK

s 20
|

— CISTERM
SOLAR PY ARRAY
— HAND PUMP
101593
/~ ™\ _SOLAR PV PLANT (SPP)
PolSPV-BJE-17.003  SCALE NTS
Q] [@] ==
rp.c D_ (- | I——}
] I 1] onER
&
g PROECT. DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING AND
5| B COMMISSIONING OF PALANAN SO{AR PV.D{ESEL HYBRID,
3 H SYSTEM (WiTH ESS)
L 31 5966 i DN S PR BT
Lbs R e EQUIPMENT LAYOUT
t = 4 (SPP)
U By oD | oAl
CESGHED | <
ORAMN <z
REVIEWED SRINCIPAL ENGR, [ ARCNT.
CNVLARCHT
7\ SWITCHYARD it
-ED'L

PalSPY-BIE-17.003 SCALE NTS
o N0 PalSPV-BDE-17.003  [secsm LuzP2221425Se

REV. | DATE NATURE OF REVISION B | oo | Reco | een | SE NTB BID DRAWING e C
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70 13.8xv TE Lms«—-g-{t-ﬁ-(’d

10 PENMS ¢—= o=

SPP TRANSFORMER

RREY

REFER TO DRAYING NO.PoiSPV-8DE-17.008

o

®

ESS TRANSFORMER

NOTES:

1. THIS DRAWIRG IS CONCEPTUAL AND FOR BX0OING PURPOSES ONLY. THE SUPPLIER SHALL
IDENTIFY THE APPROPRWIE  AND  SUABLE LOCATION OF EOUIPLENY/STRUCTURES,
COMMUNICATION, AND POWER UINE ROUTE AS SHOWN TO SUT ACTUAL LD REQUIREMENTS
AHD TO BE SUBMITTED FOR NPC'S REVIEW AND APPROVAL

2. TRANSFORMER LOW VOLTAGE AND HIGH VOLTAGE BUSHINGS SHALL BE PROVIDED
WITH INSULATING SHROUD AND ALL NECESSARY ACCESSORIES FOR TERMINATION
OF SINGLE DR MULTWLE CABLES.

3. TRANSFORMER TAMKS SHALL BE GROUNDED AT TWO POINTS DUGONALLY OPPOSITE EACH
OTHER. THESE CONNECTIONS SHALL BE MADE FROM TWO DEFERENT PONTS OF YHE
CROUNDING CRID. TRANSFORMER NEUTRAL CORDUCTOR SHALL FROVEXD WITH COPPER-CLAD
STEEL GROUNG ROD.

4. THE NUMBER OF UGHTNING ARRESTER SHOWN IN THE BID ORAWING IS INDICATIVE
OHLY, THE SUPPLIER SHALL PROVIDE SUFRICIENT NUMBER OF LIGHTMING
ARRESTERS WHICH ARE TO BE STRATEGICALLY LOCATED TO PROTECT THE ENTIRE
SOLAR PV PLANT SWTCHYARD FROM UGHTNING STRIKES. THE LOCATION OF
LIGHTNING ARRESTERS SHALL NOT CAUSE SHADING ON THE SOLAR PV ARRAYS.

5. AL DIUENSIONS AS SHOWN ARE N LLLBIETERS UNLESS OTHERWISE INDICATED.

LEGEND:
azrmce —1/0 AWG AR
Sean — POWER CABLE, 15V XPE

XPE CABLE

U ﬁ_nuu DA uPVE CONDIAT

PolSPY-

/" O\ SECTION"A- A"

E-17.004¢ SCALE

ST
B

S TC 13284V BUS

§ — 7/16° # HIGH STRENGTH GRADE
STEEL GALVANIZED GUY WRE

— GROUND CLANP

— 2/0 A¥G ACSR

/" DETAL .

PoISPV—BJE-17.004 SCALE

ri:l‘:‘- NATIONAL POWER CORPORATION
& AGHAM ROAD, DILIMAN, QUEZON C(TY

PROLCT DESIGN, SUPPLY, DELIVERY, (NSTALLATION, TESTING AND!
PALANAN SOLAR PV-DIESEL HYBRID

SYSTEM (WITH ESS)
LOCATIOR CULASL PALANAN, BABELA
MEDETAILS OF TAKE-OFF STRUCTURE (SPPN
{1/2)
L] Ko | DATE
CESIGHED | <L SAUTTEN:
DRAMMN <L
REVEWED | PRINCEAL ENGT. § ARCHT.
CMLURCHT
REC ‘ﬁ’ APPROVED:
MECH

0w 10 PaISPV-BDEA7.004 [vexw LuzP22Z1426Se

SCRE AS SHOWN

BID DRAWING | v 0
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GJEED
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CROUNOING AT liELl?ui’ %_ Elrsﬁ L I_!T|E =1~ GROUNDING AT

7]
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/" "\ SECTION"C-C"

PolSPV-BRE-17.005 SCALE 1:70

NOTES:

[ THIS DRAWING 1S CONCEPTUAL AND FOR ENODING PURPOSES ONLY. THE SUPPLIER SHALL
IDENTIFY THE APPROPRIATE AND SUTABLE LOCATH OF EQUIPMENT/STRUCTURES, PULLBOX
(PB), COMMUNCATION, AHD POWER UME ROUIE AS SHOWN 1O SWUT ACTUAL RELD
REQUIREMENTS AND TO BE SUBMATED FOR HPC'S REVIEW AND APPROVAL

2. TRAMSFORMER LOW VOLTAGE AND HIGR VOLTAGE BUSHINGS SHALL BE PROVIDED
WTH INSULATING SHROUD AND ALL NECESSARY ACCESSORIES FOR TERMINATION
OF SINGLE OR MULTIPLE CABLES,

3. TRANSFORMER TARKS SHALL BE CROUNDED AT TWO POINTS DIAGONALLY OPPQSITE EACH
OTHER, THESE CONNECTIONS SHALL BE MADE FROM TwQ OIFFERENT POINTS OF THE
GROURDING GRID. TRANSFORMER NEUTRAL CONOUCTOR SHALL PROVIDED WITH COPPER-CLAD

STEEL GROUND RO0.

4, AL DIMENSIONS AS SHOWN ARE IN MILLIMETERS UNLESS OTHERWISE INOKCATED.

-~
—
—®

J

SPP TRANSFORMER

CROUND LEAD WIRE

—GROUNDING MAT

TO AC COMBINER BOX

/" ™\ SECTION"B-B"
PolSPY-BJE-17.005 SCALE 170

) U5 9N 0N S 46 S s . S .. WS &5 =

LEGEND:

— 1/0 AWG ACSR
— POWER CABLE, 15kV LPE
«— FUSE DISCONNECT SWITCH YATH LA COMBINATICH

— STRAIN CLAMP
—= TERUINATION T
~ 75MM DIA uPVC CONDUIT

CvaLER,

'4"4“". NATIONAL POWER CORPORATION
P AGHAM ROAD, DILIMAN, QUEZON CITY

PROXCT:DESION, SUPPLY, DEUIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID|

REV. | DATE NATURE OF REVISIKN | Cw

RECDL

AP0,

SYSTEM (WITH ESS)
LOCATION CULAM, PALANAN, ISABELA
MEDETAILS OF TAKE-OFF STRUCTURE {SPP)
(212)
BY D | oate
CESGNED | <2 SUBMITTED:
DRAWR <L
PEVEWED | PRINCRAL ENGR. | ARCHT.
EMUARCHT
ae. ‘;'5( PPACVED.
MECH
wa 0. PalSPV-BDE-17.,005 |$°E°$N<l LuzP22Z14265s
SCALE: AS SHOWH BID DRAWING rev, 0




NOTES:

1. DETAL "6 WM 100 mm? WSUWLATED COPPER CONDUCTOR SHALL BE
APPUED 70 AL MAJKR EQUPMENT SUCH AS INVERTER, DC 80X, AC
COUMBRER BOX AND TRANSFORMER.

2 DETAL "A B, € E & F SHALL BE APPUED TO MOUNTING
STRUCTURE GROUNDING.

A

3 DETAL D" SHALL BE APPUED TO FUSE DISCONNECT SWTCH,
LIGHTNING PROTECTION SYSTEM GROUNDING.

4. DETAL “K* SHALL BE APPUED TO SECLUSION FENCE CROUNDING.
S CROUNDING CONDUCTOR SHALL BE EMBEDDED AT LEAST 0.60M.

65, THIS ORAWIHNG SHAIL BE WORKED WATH DRAWNG  NO.
BotSPV-BDE~17.007.

7. AU EQUIPUENT IN SHADED [ __ ) PORTION ARE FOR FUTURE
INSTALLATION. ALL OTHERS ARE INCLUOED IN THE CONTRACT.

8, ALL OIMENSICHS IN(CATED ARE M MILUMETERS UNLESS OTHERWSE
SPECIFIED.

@@ & J?

£ DETAIL-A
E DETAR-E
/q £E DETALL-H /-SEE DETAIL-G @ )

——@-—r . . -9 _
%m R B T :
i | N\
LAY
m\ ANRARRE ' | ot teRaTes
— E DETAIL-C —o
\\\rf {:! ! | 3 T JW/_SE ®° r@l L-—--—l
5 i ; . % o - %
L : L1 | | i E 1
< T
; - 3 Fl% 3321 { 5966 E

"\ SWITCHYARD
Pdspv-\aiﬁ;w.oos SCALE NTS

U (@) NATIONAL POWER CORPORATION
SOLAR PV PLANT (SPP} e AGHAM ROAD, DILIMAN, QUEZON CITY
PolSPY-BUE-17.006  SCALE NTS PROKCT. DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND)
COMMISSIONING OF PALANAN SOLAR PV.DIESEL HYBRID)
SYSTEM (WITH ESS)
LOCATION CULASL PALANANL BRASOLA
SOLAR PV GROUNDING SYSTEM LAYOUT
LEGENDS: v T owol o ]
—mvrew — 100 /nen' BARE STRANDED COPPER, TH ANNEALED D — D¢ BOX K — HORIZONTAL &0 CONNECTION w :
—==—=— 100 mm" WSULATED STRAKDED OOPPER, TIN ANNEALED — STRAG IVERTER e — BORIZONTAL CROSS CONNECTON TR
- — = = 22 mm! [SULATED STRANDED COPPER, T ANKEALED — SPP TRANSFORMER S — OSTERN CVEMRCHT
e~ — 35 mm" NSULATED STRANDED COPPER, TH ANNEALED @ “— GROUND ROD QONNECTION EWT — ELEVATED WATER TAMK OEC, )
@ — crouwoms TEST AT ok — HORZONTAL TEE CONNECTION W — HARD PUNP ot -
maw PalSPV-BDE17.006 | wecsia LuzP2221425Se
o ow pyeyem— A BIDDRAWING | w O




DETAILS OF GROUND CONNECTIONS

NOTES:

DETAL "6" WITH 100 mm? KSULATID COPPER CONDUCTOR
SEALL EE APPUED 70 AL MAXR EQUWPMENT SUCH AS
INARTER, OC EO0X, AC COMZRZR BOX AND TRANSFORULR,

DETAIL A, B, G E & F" WIH 22 mm? MSULATED COPPER
QONDUCTOR  SHALL  BE  APPLED 10 MOUNTING
STRUCTURE GROUNDING.

DETAL "D" SHALL BE APPUED 70 FUSE DISCONNECT
SWITCH, UGHTNING PROTECTION SYSTEM OROUNDING,

DETAL "K* SHAWL BE APPLIED 10 SECLUSION FENCE
GROUKDING,

GROUNDING CONDUCTOR SHALL BE EMBEODED AT LEAST
0.60M,

THIS DRAWING SHALL BE WORKED WITH DRAWING NO.
BotSPV-BDE-17.008.

" (GBS NATIONAL POWER CORPORATION

-‘==! AGHAM ROAD, DILIMAN, QUEZON CITY

PROECT:DESIGN, SUPPLY, QEUVERY, [NSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID|

oG }. PalSPV-BDE-17.007 |9’ECH0 LuzP22Z14255¢e

I 2 oad o 10 wvd? BARL COPFIR CONDUCTOR
i
H 2 2
| g ; B
100 wd BWL 2 enf QT
LR CODUCIOR
Goowe ™ B s o 300 v
160 ma? SGAATER
CoOLCTo
DETAIL - A DETAIL-B DETAIL-C DETAIL-D
100 et AR
Mw I COPFIR COMDUCTOR
caucT 190 e HEAMIED CoPPOR CEeCLCTOR SR CODUCTOR
22 rd KSUATD
COFPAR COHCUCRR 208 wo? SC CHPIR wm
DETAIL - E DETAIL - F DETALIL -G DETAIL - H
STEL COUA
TR, WG
Z pr? ISRATED CUPPEN COMOLCTON
WAC/T ev? PRI
DETAIL - ) OETAIL-J DETAIL - K
2 e NSRAD
MR CIOKTR
10 me? WE COPRR
DETAIL-L
| | | REV.  DATE HATLRE OF REVISIOH W o
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TOGROU

i
2

HS

wyse

- LIGHTKNG ROD
/ 12000mms $ 6mme)

/—mmm

v
NDING MAT

NOTES:

L THE  UGHTNING PROTECTION  SYSTEM  SHALL  BE
INSTALLED  APPROXIMATELY AS SHOWN ON  THE
DRAWNG,

2. THE DOWN CONDUCTOR SMALL BE CONNECTED TO THE
GROUNDING MAT.

3. FJHE  SUPPUER  SHALL  SUBMIT  SPECIFICATION,
FABRICATION ~ AND  INSTALLATICN  ORAWNG  FOR
APPROVAL OF NPC.

2. THE Gl. PIPE SHALL HAVE AN INTERNAL DIAMETER OF
60mm AND SHALL HAVE A MIN'MUM LENGTH OF 3.0 M

fem NATIONAL POWER CORPORATION
5 AGHAM ROAD, DILIMAN, QUEZON CITY

FROECT: DESIGN, SUPPLY, DELVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HMYBRID|

wa. PalSPV-BDE-17.008 |m'ﬁ LuzP22Z1425S¢

NATURE OF REVISION

o 1015 BIDDRAWING | e O




NOTES:

3. TS DRAWING SHALL BE WOBKED WITi DZAWING PaiSPV-BDE-17.011 ANDG
PoISP¥=BDE-17.012 FOR THE LEGZND, DETAILS OF LIGHTING FIXTURES
AND SCHEDULE OF LOADS.

- 2, AL WURK SHAlL BE DONE M ACCOKDANCE WTH TRE LATEST

| i PROVISIONS OF THE PHILIPPIRE ELSCTPICAL CODE, LOCAL ORDIMANCES
H L AND REGULATIONS.
[ 3. UCHTENG CONTROL SWTCHES SHALL HAVE A PROTECTION RATING
| M AGAIMST RAIN WATER DROPLETS PENETRATICN OR OTHER APPROMED
J- EQUIVALEHT ACCESSORY.
T a 4 CONDUIT RUNS ARE INOICATWE ONLY, THE ACTUAL LOCATION SMALL 8EF
‘ DETERMINED IN THE RIELD,
g 5 ALL WRES SHALL BE TYPE THHN/THWN-2 600V NSULATON, 50T
A ._\...,_ OPERATING TENP,, STRANDED COPPER CONDUCTOR.
P
A €. CONDUIT SHALL BE wPVC, SCH.40.
T 2. THIS ORAWNG SHALL BE WORKED WITH CIVIL AND WECHANICAL ED
DRAWNGS.
f LEGEND:
S |
] — (&} — FIXTURE TYPE A
Se — DUPLEX POLE SWICH
- {SUBSCRIPT DENOTES LAMP BEING CONTROLLED)
@, — 200 VA DUPLEX WEATHERFROOF CONVENIENCE CUTLET
————— CIRCUIT RUNNING ON CEIUMG
——————  CIRCUIT RUNNING UNDERNEATH THE FLOOR
7~ "\ LIGHTING LAYOUT —— coNmoL cROUT
POISPY-BE~17.009 SCALE 1125 —gp — GROUIT HONERW
o] — UGHTING ASD POWER PANEL BOARD
(D] — avA 4807230V 1 PHASE, 5O HERTZ, DRY TYPE TRANSFORMER
3000
b=
=]
OMER,
A X\ MATIONAL POWER CORPORATION
L5 AGHANM ROAD, DILIMAN, QUEZON CITY
PRAEC. DESIGN, SUPPLY, DEUVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID|
SYSTEM (WITH ESS)
LOCATION CARASL PALANAN, [SABELA
M LIGHTING AND POWER LAYOUT OF
GUARDHOUSE {SPP)
ra
BY e, ] DATE /
/7~ POWER LAYOUT TR
PolSPY-BJE-17.008 SCALE 1:25 own | Z
ROVEWED PRICIPR, ENGR, TARCHT,
CVILARCHT
BEC. é.:g
MEOL -
ove.xe P2iSPY-BDE-17.009 imﬂ& LuzP22Z214255¢
REV. | DATE NATURE OF REVISION & | ON0 | heoa | ep | LE AS SHOWN BID DRAWING ey, O




NOTES:

1. THIS DRAWNG SHALL 8E WORKED WTH DRAWNG
POISPV-BOE-17.011 AND PdSPV-ECE-17.012 FOR THE
LEGEND, DETAILS OF UGHTING FIXTURES AND SCHEDULE OF
LOADS.

2. AL DIMENSIONS INDICATED ARE N MILLMETERS UNLESS
OTHERWISE SPECIFIED.

3. ML EOUPHENT M BROKEHL __ JUNES ARE FOR FUTURE
INSTALLATION. AL OTHERS ARE (RCLUDED IN THE CONTRACT.

DN S SV S-S, G- S e SO S pe e S LEGEND:
sO==Res== ininind .@. Q "@I --------- —  CIRCUIT RUNNING UNDERGROUND
¢ /
- 3 wnism i CONTROL CIRCUIT
( =3 Y
\\ i [ / : ~—{gy) — CROUIT HOMERUN
A Vi 1 Scp — OUPLEX POLE SWTCH
4 / H (SUBSCRIPT DENOTES LAMP BEING CONTROLLED)
~ A , " — FXTURE TYPE 8
H |
., @ o i @ — FXTURE TPE ¢
EE DETAIL-B . p i
0 i o R
e J8E o)
] é . - !
e SN Eaw a . - i
i) i Sl - I
! H s i B -

.,

: |lf f ! !: ; EE DETAIL-C ﬂ

v

SO0} NATIONAL POWER CORPORATION
> AGHAM ROAD, DILIMAN, QUEZON CITY

PROECT.DESIGN, SUPPLY, DEUIVERY, INSTALLATION, TESTING AND
COMMISSIONING OF PALANAN SOLAR PV-DIESEL MYBRID.

SOLAR PV PLANT {SPP)

PaSPV-BOE-17.010 SCALE NTS
BY D | oarE
CESNED | <2
DRAWN <L
REVERED | PRINCPAL B¥GR IARCHT.
COUARCHT
ELEC.
MECH -
wane PalSFV-BDE-17.010  |vecwo. LuzP2271425Se
RV, | DaTE RATURE OF REVISION B | Goa [ Reco | mrn | SHENTS BID DRAWING -ERiV G




w

FLEXBLE NON-METALLC | BOLT AND MUT
CONDANG

CONCRETE POXE ———

7/~ "\ _FIXTURE “C" MOUNTING DETAILS
PalSPY-BDE-17.011  SCALE NTS
g

SE UGHTING AXTURE C

SEE FIXTURE “C”
KOUNTING DETALS

1600

2 = 3.5eum? THHR/THIN -2
T \—¢ N 20mm@ LPVC
SEE RXTURE °C"

e J 2 0R 3 — 35mm* THRN/THWN-2 COPPER |

DETAILS OF LIGHTING FIXTURES

-IUI—-—H

®

~

18 8 %aTIS CONL MTL QASSl
FinsA, E2Y BASE, QOWPACT LD

APPLCANT MCA TS ON R0u 20 LSOV

C‘\&M APT, MROSTED | IPBS RATNG 20 wATTS U0 RLOOO LGHT, FOACLD W
L

HIH QURNT ALWINN ALLOY W CLLa2 FWPIRD
@ASS AND BUNT=N COANG FWS

WPOCARL MEIA 1WTDOAD AREA ANO TRANG OMds 24T

1504

| HCUNTING DETALS

BABBED WIRE ;
(2 STRAND CALV. S’ WRE)

FROM 240 VOLTS

SUPPLY \

1200

2400

FGL

o CONDUCTOR IN 20mm@ wPYC CONDUIT |

400

/" \ DETAILS OF PERIMETER LIGHTING INSTALLATION
PoISPY-BDE-17.011  SCALE 1:25

400 Df! 400|150

P45 RATNG 30 WATTS LD FLOO0 UGHT, FORCID wTH
MG QUAUTT ALMNG AUDY WTW CLEaR TIWPLRED
GASS AND BULT=N 0O MInS.

APACARL ARCA: PLARTUA FINCT

/" "\ LIGHTING FIXTURES
PolSPY~BDE-17.011  SCALE NTS

NATIONAL POWER CORPCRATION
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e AGHAM ROAD, DILIMAN, QUEZON CITY

FROLCT. DESIGN, SUPPLY, DELVERY, INSTALLATION, TESTING AND,
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRIDJ
SYSTEM (WI1TH ESS)

LOCATION CLAASL PALANAN, SABILA

™ DETAILS OF LIGHTING FIXTURES AND

PERIMETER LIGHTING CONNECTIQN

o [ o | e e 0

WECH

waw PalSPY-BDE-17.011 |mm LuzP2271426Se

L | DATE

RATURE GF REVISION

L
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SCHEDULE OF LCADS
(SPP AUXILIARY PANELBOARD)

L__

NOTE:
SWITCH SZE ™
i, THE SUPPLER SHALL UBRKIT DETAILED SCHEDULE OF LOADS WITH CALCULATION
BESCRIPTION v VOuTS | AMPS OF THE REQUIRED TRANSFORMER CAPACITY FOR NPC APPROVAL
St 82 3 BREAKER WRE CoNOUIT
2 ~ SW COMPACT (€D LARP, WPE A
210 240 0.88 2 1 SOAF /1SAT 2 - 5.50m’ THHK /THIN=-2 20mm@ LPVC
3 -~ 50% FLOOD LED FLOOD LIGHT, TPE C
1 - 50w FLOOD LED FLOOD UGHT, TYPE 8
775 240 | A 1 SOAF AYSAT 2 = MSmm' THHN/THAN-2 20mmB PV
19 - 304 FLDOD LED FLODD UGHT, TWFE C
2 ~ 200vA CONVENZNCE OUTLET 400 240 167 SQAF /2047 3 = 35mm’ THHN/THRN-2 20mmB uPYC
4 1 =1 WP (SuwP PUNP) 1920 240 ax S0AF /20AT 3 = 3.5mm’ THHN/THWN-2 20mm@ uPYC
TOTAL X308 240 | 1177 2 - 2
PROVIDE:  SOAF/30AT, 2P, NC8 PROVIDE: 2 - 80mm’ THHN/TKiN-2 Copper Conductor ond
WITH BRANCH QRCUIT OF: 1 = 80mm’ THHN/THWH-2 {Grounding) Copper
2 - S0AF/20AT, 2P, MCB Conductor in 25mme uPVC  Conduit
2 - 50AF/1SAT, 2P, NCH
FROM 480V/240V. 50Hz
DRY TYPE TRANSFORWER
L L
[ Y Y 2~ somm® oy -2 & 1 - Bomm? THHL THKN-2
{Grounding) Copper Conduclor in 25mm# vPYC Condult
- S0AF /30AT, 29, WCD
SOAS /ISAT S0AF /15AT

SOAF/20AT

Nz >0

SOAF /20AT

N ;>@

) |

4

r‘&‘; NATIONAL POWER CORPORATICN
a2 AGHAM ROAD, DILIMAN, QUEZON CITY

PRAECT DESIGN, SUPPLY, DELIVERY, INSTALLATION, JESTING AND
COMMISSIONING 'OF PALANAN SOLAR PV-DIESEL HYBRID,
SYSTEM (WITK ESS)

LOCATION CULASL PALANAN, SARELA

™&  SCHEDULE OF LOADS AND RISER
DIAGRAM
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R 3

PRANCPAL

o Lo

v, Pa[SPV-BDE-17.012  [secs o LuzP22Z1425S5e

MATURE OF REVION
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LT T SUPR e -/ oo, T » - DR — - ——
STAKING SHEET
Project Title: DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF PALANAN
SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) Primary Conductos: 2/0 AWG ACSR
Neutral Conductor: N/A
Secondary Couducior: N/A
Specs No: LurP22Z.14258e Sexvice Drop Wire: N/A
Location: CULASI, PALANAN, ISABELA Ruling Span (meter): §0
Pric "X former Adey ] Moiering Ay | Guyiog Ay | Copocior ey - Aenciear Secandery Asty o . o McASy |

Pote Cods ole No. TR T oa ey | G ey 2 N T Ty SeAsy  { Repbocsy et Reoas

Qty ) Typo |Hcighil From To Mocr | 3Vit | code | Qty gl Codo | Qv § Code | Giy | Codo i Qiy | Code | Quy { Code | Qi | Lode | Qiy tmosn | moter | Code | Qty | rooter | Code Qy § Code | Qy
Take-off 1
{SPP)
1 | SPIQNC| 40 1 2 51.18 3 C71-2 1
1 [SP/RNC| 40 2 3 41.01 3 C2 1 14'R E1-2 1 F2-2 1
1 [SP/QNC| 40 3 4 41.01 3 C1 1
1 | SP/ONC| 4D 4 H 4101 3 c1 1
1 | SPRNC| 40 5 6 45,76 3 C2 1 23R Et.2 1 F2-2 1
1 | SP/QONC| 40 6 7 45.77 K] Ct 1
1 [SP/RNC| 40 7 ] 50.00 3 c2 1 11°R E1.2 1 F2-2 1
1 | SPRNC| 40 8 9 4063| 3 c2 1 a'L E1-2 F2-2 | 1
1 | SP/ONC| 40 9 10 40.63 3 (&3] 1
1 | SPMNC| 40 10 1 4386 3 C2 1 21°L Ef-2] 1 F22| 1
1 | SP/IRNC| 40 " 12 59.70 3 C2 1 25°R E1.2 1 F2-2 1
1 | SPISNG| 40 12 13 48.69 3 C7-2 1 52°R E1-2 1 F2-2 1
1 [SPRNC| 40 13 14 52.08 3 c2 1 28°R El-2 1 F2-2 1
1 | SP/IQNC| 40 14 15 52.08 3 C1 1 -
1 | SP/ONC| 40 15 16 52.06 3 c1 1
¥ |SPIQNC| 40 16 17 52.08 3 C1 1
1 [SPIQNC| 40 17 18 33.38 3 Ci 1 1R
1 | SP/QNC| 40 18 19 33.38 3 Cc1 1
1 [SP/ONC| 40 19 20 30.7¢ 3 C1 1
1 | SPTNC| 40 20 21 41.20 3 c7-2 1 75" E1-2 2 F2-2 2
1 | SPIQNC| 40 29 2 41 3 c1 1
1 [SP/ONC{ 40 22 23 41.21 3 c1 1
1 | SPIRNC| 40 23 24 56.13| 3 C2 1 14°R E1-2| 1 F2-2 | 1
Additionals:
1 |SPrONC| 40 | 24 T{';;P‘;" 3 |cr2| 1 g : ﬁf;ssg’}‘;ggmamw
Combination with 20A Fuse Link)
!

L ] ! !
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NOTES:
1. AL DIMENSONS INDICATED ARE IN MILUMETERS UNLESS
OTHERWSE SPECIRED.

2. THIS DRAWNG IS FOR BIDDING PURPOSES OALY. ACTUAL
LOCATION OF THE LAST POLE OF THE PROPOSED 13.8kV TIE
UNE FOR THE CONNECTION OF THE PROPOSED 13.8kV TE LINE
TO THE EXSTING IX8kY BUS N PALANAN DPP SHALL BE
COORDINATED WITH THE PLANT HEAD/PLANT=|R~CHARGE,

3. ALL EQUIPMENT/STRUCTURES ORAWN IN HIDDEN LINES ARE
EXSTING. ALL OTHERS ARE INCLUDED IN THE CONTRACT.

4, WORK THIS DRAMNG WTH QVIL DRAWINGS.

LEGEND:

(D - TYPE C7-2 POLE STRUCTURE
@ - 2/0 AWG ACSR

@ - TENSON INSULATOR

@ - HOT-LME cLAP

008 NATIONAL POWER CORPORATION
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PROJECT: DIOWGK, BUPFLY. DIUVIRT, IMETALLA TIOM, TENTAG ANG COMBELTOAMNG OF PALARAM
BOLAR PYLELL NYSR0 BT TN TH IBY)

_E- AR PALANAN, MABELA
e DETAILS OF THE CONNECTION OF THE PROPOSED

13.8%V TIE LINE TO THE EXISTING

13.8kV SWITCHYARD IN PALARAN DPP M
st | oD | tan

e |

CRAMY w4

KEVENED | PROKIPAL DXL I ARCHT.

ne [e’3

— >

omw. PaISPV-BDE-17.013 [maw LuzP2221425Se

NATURE OF INEVEROM »Y

xuE NTS BID DRAWING e 0




,_..

o

C—

1. ;JLUFGADMSINS ARE W METERS UMLESS OTHERWISE

2. FINAL TAPPING TO THE 13.8kY SWMTYCHYARD OF THE EXOSTING
PALANAN OFF SHALL BE DETERMINED BY THE SUPPUER TO
SUIT ACTUAL RIELD CONDITIOR SUBJECT TO NPC'S APPROVAL

3. TYPES OF GUYING AND ANCHOR ASSEMBLY SHAL BE
REFERRED TO THE STAKING SHEET.

4. TH'S DRAWING SHALL BE WORKED WITH CIiWiL BIC DRAWNGS.

4
g
o
bgisPV—~BOE~17.012

LEGEND:
4O — POLE / NUMeER
=B — oenecvon mas
O0—ii—0 — THREE PHASE TIE=UNE
€1 — TYPE C1 POLE STRUCTURE
€2 — TYE (2 POLE STRUCTURE
C7-2 — TYPE C7-2 POLE STRUCTURE
-  — MG
,';4: NATIONAL POWER CORPORATION
P/  AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT; DERKIN. BUPPLY, DELIVERT, IRIVALLATION, TESTING ANC COMMETONNG Of PALARAN
SOUAR PY-DIESEL HTRRID

LOCATION: CULAS!, PALANAN, IBABELA

vhTed i LR}

TNE

ROUTE OF 13.8kV TIE LINE (173}
(PALARAN SOUAR PY PLANT)
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NOTES:
. AL DIMENSIONS ARE IN WETERS UMESS OTHERWISE
WDICATED.

2 FINAL TAPPING TO THE 13.8kY SMTCHYARD OF THE EXISTING
PALANAN DPP SHALL BE OETERMIRED BY THE SUPPUER TO
SUIT ACTUAL FIELD CONDITION SUBJECT TO NPC'S APPROVAL.

3. TYPES OF GUYING AND ANCHOR ASSEMBLY SWALL BE
REFERRED TO THE STAKING SHEET,

4. THIS ORAWNG SHALL BE WORKED WTH CIML BID DRAWNGS.

LEGEND:

1O — POLE / NUNBER
—B_ DEFLECTION ANGLE
G—F—0 — THREE PHASE DISTRIBUTON LINE

Cl -~ TYPE C} POLE STRUCTURE
€2 — TYPE C2 POLE STRUCTURE
C7-2 — TYPE C7-2 PQLE STRUCTURE

—» — GUYNG

T G5 NATIONAL POWER CORPORATION
Ny AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT: DESICH, SUPFLY, DELIVERY, INSTALLATION, TLATING AMD COMMELAIOMNG OF PALANAM
SOLAR MA-DaE AR, HYRRID STSTRE (MTH £88)

s —

me ROUTE OF 13.8KV TIE LINE {2/3)
(PALANAN SOLAR PV PLANT)
1)} =, DATT
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NOTES:

1. ﬂéu%i-}lﬂws ARE N METERS UNLESS OTHERWSE

2 FINAL TAPPIHG TO THE 13.8kV SWTCHYARD OF THE EXISTING
PALANAN DPP SHALL BE DETERMINED BY THE SUPPLER TO
SUIT ACTUAL FIELD CONDITION SUB.ECT 10 NPC'S APPROYAL

3. TYPES OF GUYING AND ANCHOR ASSEMBLY SHALL BE
REFERRED TO THE STAKING SHEET.

4. THIS DRAWNG SHALL BE WORKED WITH CIVIL, BID DRAWINGS.

LEGEND:

4O — POLE / NUNBER
=B — oenecnon avae
O—8—0 — THREE PHASE IXSTRIBUTION UNE

€1 — TYPE ©1 POLE STRUCTURE
€2 — TPE C2 POLE STRUCTURE

C7=-2 — TYPE C7-2 POLE STRUCTURE
> — GUMNG

A NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT: OEGION, SUPPLY, DICLIVENY, INSTALLATION, TEFTING AMG SOMMIISIONING (F PALANAM
SOCAR PV DULHIL NYRIGO EYSTEM (WTH E39)

ABL PALANAN, HAREX A

ROUTE OF %3.8xV TIE LINE (3/3)
(PALANAN SOLAR PV PLANT)
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1. Nominol Voltoge 13.8 x¥
2. Conductors and Wires
CONDUCTORS | PRIMARY & NEUTRAL
AND WRES CONDUCTOR GUY WRE
Type and Size ACSR, 2/0 AWG | oo ach Sength
Stronding /1 7-strand
Qutside Diometer NJHmm [ 0446 | 953 mm | 0375 In
Areq 100.64 mm"; D58 ' | 51.10 mm | D.0292 In
Weight 2720 ko/m|C1987  B/R| 0408 ka/m | 0.273 b /Rt
Uitimate Strength | 2.408 kg | 5,310 s | 4,900 15 | 10,800 s

3. Madmum Loading:
Temperature
¥ind Velocity

7.22 € {45 T}
270 KPH

4, Tensicn Umits (Percentoge of Ullimate Tensile Strength):

Unloaded Looded
dQTRCHST) | Ao72CH V)
Conductor 20 40
Nustral Wire 2 !
Insutator A ly 40 M ond E
5. Span Limitations (Meters):
Stiucturo Weximum Deflection
Dpa Span Angls
s s e s
m =
Three—Phase NCT-2 {673 m 1100 m

13.8kV TIE LINE

-

GENERAL DESIGN S)ATA

(SINGLE POLE

6. Clearances, Values Strictly Kinimum:

Crossing Over © 488 C (120 7), Ho Wnd, Find? Sog Clearonte

Track Rals of Roiroods 10.00 m 32.80 ft
Public Street and Highways 7.60 m 24,93 it
Rural Road 620 m 21.98 f#t
Cultivated Fields, Area A 2ie only 16 Pedestr 5.30 m 19.02 it

Conductor Clearance to Support

Refer te Drawing

Conducter Clearonce to Guy

Refer to Drawing

7. Guy:
Maximum Working Lood on 1.5 m. (57 Log Anchor
Guy Slope (L/H)
Naximum Design Tension in Guy Wire

8. Crossarms and Braces
Maotericl
Galvanizing According to:

9. Steel Polz

10. Pole Setting:

4,550 Kga. (10,000 Ibs.)
08 to 1.0
3300 Kgs. (7,250 bs.)

Galvonized Steel
ASTM A123

Refer to Civl Drawings

Length of Pole Depth of Pole Setting
In Eorth In Rock
Mater Feet Meter Feat Meter Feet
9.14 30 1.52 5.0 1,22 4.0
10.67 35 168 55 1.22 ()
1213 40 1.83 6,0 1.22 4.0
13.71 45 1.98 6.5 1.37 45
15,24 50 213 7.0 1.52 50

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUE2ON CITY

'/(‘\Q"
Panl 9
o

PROJECT: CEMGH. BUPFLY. DELIYENY. INSTALLATKIN, TESTING AN COMMISTIONNG OF FALANAM
BOUAX PY-DIEEEL HYRRIO FY FTEM [MTH E45)

ALL, PALANAN, IBABELA

13.BkV TIE LINE
GENERAL DESIGN DATA
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BILL OF MATERIALS
Thros Phase Cross arm Cons’i Singla Suppost Typa RCA (C1) - 0°5*
TEM DESCRIPTION a1y
i Bok, Camiage, 10 X114 (38" x3-1R7, theead 37 from tp 2
4 Bol. Lachine, 13 x 254 (172 x 10°). hread 5° from tip 1)
[ Boll Machina. $k x254 (5/F x 107}, thread 5" ftom tip 2
c Bolt. Machine, 16 x 356 (578" x 14°), thread 8" frem tip 3
bs  |Bolt Single Upsst, 16 x253 (58 x 107), thread 5° from 1ip 1
cu  |Brace, Steal Crossamn, Standard 711289 2
g [Crossarm, 83 x 114 x 2440 (3-1/2°x 4-1/2"x £'-07) 1
a Inswalot, @in Type, ANSI Class §6-2 3
¢m  |Insudalor, Spool, 44 {1-347) dia. Groove, ANSI Class 53- 2 1
9k [Logimu, 10 {18%) 2
ek  |Lockaw, 16 (59 3
ek Lodaie 13 {1/2) 1
! Pin, Crossam, RNeel 16x273 (587x10-34°7) 2
ba P, Pole Top, 508 {209 1
tv-3  [Rod, Armor {Single Suppot), pamary 3
tvet  {Rod, Armor (Single Support), nautral 1
d Washer, 57 x 57 x5 (2% % 2%" x 3/167), 21 {13116") HD 5
tw  |Wire. Tire, Al Aloy, Soft, #5 AWG kra
d Washer, 51 X 51x3(2" 22 x 8%, 14 (&6 HO 1
[ Washer, Round, 32 (1-147 0D, 11 {Tn&3HD 2
NOTES:

1, ALL DIMENSIONS ARE IN UILLIMETERS UNLESS OTHERWISE SPECIFIED.
2, THIS DRAWMING SHALL 8E WORKED WTH CIVIL WORKS BID DRAWNGS.

T (XY NATIONAL POWER CORPORATION
(2&13} AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT: DERGM SVPFLY. DELIVERY, INETALLATION, TESTING AND COMMISSOMNG OF PALANAN
SOUAR PY-OREAIL YD) SYUTRM (WITH EXH

ASE, PALANAN, IBABILA

mE 13.6KV TIE LINE
THREE FHASE, CROSSARM CONSTRUCTION, DOUBLE SUPFORT
TYPE NG1 (C1),0°-5°ANGLE

DESIGHED
DRAW N

REVENED | prscaas EMR FARGHT,

CMLIARENT

arc /4
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POLE TOP PIN ASSEMBLY

TYPE NC2 (C2)
SCAE NS

SIDE ViEW

Sl——uN—an—in—a s
BILL OF MATERIALS
Three Phase Cressarm Cons't Double Support Type NC2 {C2) - 5°-30"
ITEM DESCRIPTION Qry
i Bolt, Carriage, 10 x 114 (3/8™ x4-1/27). thread 3" from Lip 4
n Bolt, Double Arming, 16 x 559 {5/8° x227) 3
4 Bolt, Machine, 16 x 305 (5/8” x 12°}. thread 5" from tip 1
c Bolt, Machine, 16 X 254 (5/8" % 107}, thread 5" from tip 2
c Bolt, Machine, 13 x 254 {1/2" x 10%), thread 5” from tip 1
cu |Brace, Steet Crossarm, Standard 711 (287) 4
da Bracket, Rigid clevis 1
9 Crossarm, 89 x 114 x 2440 {312 x4-12" x 8-0") 2
cm | Spool, Insulatar, 76 (37) dia. Grogye, Class 53 -4 1
a Insulatar, Pin Type, ANS Class 56-2 23
ek [Locknut, 16 (5/87) 13
ek  [Locknut, 10 (3/87) 4
sk |Locknut, 13 (1/27) 1
dl Fipe, Spacer, 19 {3/4") dia. x 38 (1-1/2"} 2
b Pin, Pole Top, 508 {20%) 2
f Pin, Crossarm. Steel, 18 x 273 (58" x 10-347) 4
bv-1 {Rod, Armor {Single Support). neutrat 1
by-2 |Rod, Aimor {Couble Support), primary 3
tw Wira, Tire, Al. Alloy, Soft, #4 AWG 56
d Washer, 57 x 57 x § (2% x 234" x 3/16"). 21 (13HG") HD 13
d Washer, 51 x51x3 (2" x 2" x 9/87}, 14 {8/16"} HD 1
d Woasher, Round, 32 (1-1/4") OD, 11 (7/167) HD 4
NOTES:

1. ALL OIMENSIONS ARE IN MILUMETERS UNLESS OTHERWMISE SPECIAIED.
2. THIS DRAWING SHALL BE WORKED WITH CIVIL WORKS BID DRAWINGS.

NATIONAL POWER CORFPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PY-OIESEL HYBRO FYFTEM (MTH

LOCATION: CLR AS), PALAKAN, SABELA

FRCUECT: DASIGA, SUPPLY, DELVERY, OIS TALLATION, TESTING AND COMMISSIONNG OF FALAKAN
SOLAR (o]

e 13.8kV TIE LINE
THREE PHASE, CROSSARM CONSTRUCTION, DOUBLE SUPPORT
TYPE NC2 (€2), 5* - 30° ANGLE

owe 0. PalSPY-BDE-17.013 |m'ﬂ LuzP22Z14258e
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TYPE NC7-2 (C7-2)

quy

L
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BILL OF MATERIALS
Thsee Phas e Crossarm Cons't Double Dead-End Type NC7-2 {C7.2)
ITEM DESCRIPTION QrY
cu Brace, Steel Crossam, Standard 711 (287 8
i Bolt, Carsiage, 10 x 114 {3/8” x 4-1/2'}, thread 3" from tip 8
n Bolt, Doubie Arming, 16 x 559 (58" x22") [}
0 Bolt, Eye, 16 x 305 {5/@“ x 127, thread 5~ frorn tip 2
cu Bolt, Machine, 16 x 254 (5/8" x 10%). thread 57 {rom tip 14
| Clamp, Deadend Strain 6
tn Clamp, Laop Daadend 4
s Clevis, Secondary, Swinging 2
Crossarm, 89 x 114 x 2440 (3-1/2"x 4-1/2"x 807 4
c¢cm  |Spool, tnsulator, 76 {3°) dia. Groove, Class 53 - 4 2
¥ Insulator, Suspension, 152 (6*) Clevis type, ANSI Class 52 - 1 12
ek |Locknaut, 10 (3/87) 8
ek |Locknut, t6 (5/8") 2
“ek |Locknt, 13 (112 T 2
aa Nut, Eye, 16 {5/8") Conventional [
t Wire, Tape. Armor, Al Alloy, 13x8 {0.5"x 0.39) 2
tw  (Wire, Tire, Al. Alloy, Soft, #2 AWG 5
d Washer, 57 x 57 x5 (2%° x 244" x 34167}, 21 (13/167) HD ¥z
d jWasher, 5T x 51 %3 (2" x 2" x 1/87), 14 {§/16") HD 2
d Washer, Round, 32 (1-1/47) CD, 11 {7/16") HD ()
a Insufator, Pin Type, ANSI Class 55-4 5
f Pin, Crossarm, Steel, 16 x 273 {5/8™ x §0-3/47) 5
tv-1  |Rod, Armas (Single Support), primary 1
tv-2  |Rod, Armor {Double Support). primary 2
[ Connector, Compressien, Neutral 1
ap Connectos, Compression, Primary 4

NOTES:

1. ALL DIMENSIONS ARE IN WILLIMETERS UNLESS OTHERWSE SPECIFIED.

2. ALL END OF WIRES MUST BE PROPERLY WRAPPED, 5 (27) WINIUM LENGTH.

3. THIS DRAWING SHALL BE WORKED WITH CIVL WORKS BID DRAWNGS,

T E5)  NATIONAL POWER CORPORATION
B AGHAM ROAD, DILIMAN, QUEZON CITY

PROSECT: DEMGH FUPPLY. DELIVEXT. INSTALLATION, TESTING AMD COMMITHOMNG DF PALANAN
BOLAR PY-DAZEZL KYBRK FYUTEM [WTH1 EFD

LOCATION: CIRASL PALANAR, IRARELA

me 43,8kV TIE LINE
THRREE PHASE, CROSSARM CONSTRUCTION
TYPE NC7-2 (C7-2}
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Position of Guy

POLE PIN ASSEMBLY 127

1397 (Min.)

/—c.d.ek

HE serve or clip

opproximate after
strain is opplied

152

SECTION "X-X"

Position of Cuy

1372

¢.d.ek

GROUND LEVEL

N
SO

A

AR

ol —ans-—n—en—a—— .

BILL OF MATERIALS

DECRIPTION 2

E1-2 (Singte Dowm Guy, Through Bolf Type)

timble eye, boll

/8" quy wae, 7 slomds

3-tell, 6" kg guy cknp

Locknut, 5/8°

fosher 2¥” X 24" X 3/16°, 13/16" hote

—|=(~|8]|~

F2-2 (Anchor Log Assembly)

hnchor bog, " x 4 -6 1

Red, Aachor, Threaded, Thimble Ey=, 374" x 8 with kcknul 1

Washes, 13716 hole, Type 4" 1472 1/2° 1

dimension may vory
depending on the height,
lacation of quy and lead

I () i

NOTES:

ALL DIMENSIONS AS SHOWN ARE ¥ MILUMETERS UNLESS OTHERWSE INDICATED.

2. (x) DIMENSIONS MAY YARY DEPENDING ON THE HEIGHT, LOCATION OF GUY, AND

LENGTH OF GUY LEAD.

3. WORK THIS DRAWING WITH CIVIL WORKS BID DRAWINGS.

X)) NATIONAL POWER CORPORATION
& AGHAM RDAD, DILINAN, QUEZON CITY

PROJECT: DESICN, BUPPLY, DELIVERY, BIATALLATION, TEITING AND COMAMSIONING OF FALANAN
SOULAR PV OUESEL HYRRID BYSTAM (WiTH E39)

ASL PALAKAR, LAARELA

TmE: 13.BKV TIE LINE
[SINGLE DOWN G11Y, THROUGH BOLT TYPE & ANCHOR LOG DETA!L
(€134 F22)

owe 0. PalSPV-BDE-17.021 Im'ﬁ LuzP2221425S58
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Positien of Guy ' diek

\/—sss DETAIL A

A
2

ral

AT}

GROUND LEVEL

\5
ARZA
S
SCALE NTS

1400

[
75MMx7SMMxSMM
(EXTENSION FROM SOMMxSOMMxSMM
POLE, 914MM)
PLAN

DETAIL "A"

/—c.d.ek

/—C.d&k

.

BILL OF MATERIALS
EM | DESCRIPTION [ ary
E1-2A (TRUSS GUY DETALS)
¢ 8elt. Thimble Eye, Angle Type, 16 x 254 (5/87 x 107 thread 57 1

from tp

v Clamp, Guy Straight, 3 Bok Heavy Duty. Steel 2

ek Locknut, 16 {£/8") 1

ek [Locknul, 19 (347} 1
1
3

eX Locknu, 13 {1/27}
d Washer, 57 x 57 x5 (2" x2%" x 3/167), 21 (13/116")HD

y Guy Wite, Stesl Galvanized, 3/8” dia., 7-strands 50
TG |Trussguy 1

c Bolt, Machine, 19 x 305 {34~ x 127), thread 5" from tip 1

< Bott, Machine, 13 x 305 {12” x 127), thread 5™ from tip 1

F2-2A (ANCHOR LOG DETAIL S}
z Ancher Log. 9 dia.x 4’6" 1
Red, Anchor. Threadad, Thimble Eye. 19 x 2440 (3/4° x §'} with
% [locknut 1
¢ Washer, 102 x 102 x 13 (4" x4" x 1127, 21 (13/16") HD 1
NOTES:

1. ALL DIMENSIONS/CLERANCES AS SHOWN ARE IN MILLMETERS UNLESS OTHERWSE INDICATED.

2. FOR BIDDING PURPOSES ONLY. NECESSARY ADJSTMENT INCLUDING ALL NECESSARY MATERIALS TO
FUNCTION AS INTENDED SHALL BE DETERMINED BY THE SUPPLIER BASED ON THE ACTUAL
REQUIREMENTS.

3. WORK THIS DRAWNG CIVIL WORKS BID DRAWINGS.

™% (R NATIONAL POWER CORPORATION
as AGHAM ROAD, DILIMAN, QUEZOR CITY

PROJECT: DERXIN, SUMMLY., IKETALLATION, TZHTING O4 P ALANA
AR PYIRESER HYRKD STSTEM WATH ESH

LOCATION. CULATL PALAKAN, FEARELA

e 43.8kV TIE LINE
TRUSS GUY & ANCHOR LOG DETAIL
(E1-2A & F2-24)
BY | COD | DA
DESKGNED
DAAWN &
REVIEWED | PROICIPAL ENGR. | ARGHT.
CMUARGHT
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ITEM

MATERIALS DESCRIPTION/SPECIFICATIONS

BOU, CARRIGE 10 X 114 {3/8" X 4-1/2) THEAOED AT LEAST 76 (') FROW TP WTH LOCKNUY A0 WASHER. HOT 1P
CAVINZED 4S PER ASTW A 153 URDLAN DOAING 331 CAP  OF SURFACE OR D.05¢ MU THIX, STEIL AS PER ASTM A-307.

BOLT, ODUOLE ARMNG 16 & 508 (5787 3 20) FULL THREND WITH AT LEASF & SET5 OF WUT, (DT AN0 WASHER = $2 ¢ 5715
(2 176 ¢ 2 1€ « 3167, 21 {13/157) HOLE DWUETER, STEEL PER ASTW A-301 CSR SHATTNG, HOT (1P CALYANIZED PER ASTW
A~183 VAMUU COATNG 381 G/ OF SRFACE (R 00648l TREK

BOUL, DOUERE ARMONG 16 x 559 (573" 2 22) FULL THREAD WITH AY LEAST ¢ SETS OF MR, LOCKRT A0 WASHER = §7 1 571 %
(2 14 £ 2 1/¢ 1 Y157 21 (13/167) HOLEZ DAKETER, STEEL PR ASTM A-30) £5% SATING, HOT O CALNANEED BER ASTW
4155 WAGLM COGNG 31 A OF SURFACE OR QOGN THX.

BOU. OWAL EYE, 16 & 25¢ {S5/8" ¢ 10) FLL THREAD M AT LEAST 23 (15} MROW TOP WTH N, LOOKNAT 4O TASHR -
05705 (218 12 /4 1 3167, 21 {13/157) HOLE OWETER, STEEL PER ASTM A~307, HOT DP CALOEZED FER ASTU
2153 \DBAN CCATNG 381 GAI'  OF SIREACE OR 0.05% 10d X

BOLT, VL BYE, 16 ¢ 305 (578" x 127 RUL THREAD WTH AT LEAST 140 {5.57) FROR T0P WTH MUT, LOCOAST AD  WASER
51087 x5 (21072 2 1/4 x J16), 21 (13/157) HOLE OWIETER, STEEL PER ASTW A-307, HOT DP GAYANCID PER ASTM
A-155 MINMUM DONTHG 381 CAF'  OF SURFACE R O.054 M THCK
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1143 | 1397

0 ey e O
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BOLT, OVAL EYE, 16 « 457 (578" 2 187) FUAL THREAD W AT LEAST 303 (2') FROW TOP WITH MUT, LOOKMIT M0 WISHER
5205718 (217872 2 /4 ¥ 3167, 21 {13/16°) HULE OVETER, STEEL PAR ASTM A-307, BOT D CALYANZID: PER AST
2A-153 UMMM DOATNG 381 GAF  OF SURFKCE OR 0.054 4y DX

BOU, TRELE BYE, 16 ¢ 254 (573" x 107) FLLL THREAD WTH AT LEAST 89 (357 FROM TOP WITH MUT, LOCKT A0 YAS4R
5708715 (21747 2 2 1/¢ 2 3187, 21 (13£167) MXE DR, STEEL AR ASTM 4-307, HOT OP CANANTID PER ASTW
A-155 WM COUNG 381 CA'  OF QRFACE OR 0054 W THCK

B, WODE, 15 x 25¢ (1/77 X 107 THROOD WK A7 LEAST 29 (347) FROX T0°P MM NUT, LOOGKT A0  WSHR

$7357 352 14 0 2 /07 x 3160, 21 (13/15) HOLE DWMETER, STEEL #ER ASTV A+307 (SR SHATIG, MOV OF CALUNZED
15 PER ASTH J-15) MRS COAMG 331 AL OF SURFAE OR 01054 M THO( BOUTS SIARTING. FRON 150 (57) LDG™M
WAST BE FLRSKED WM BRFFER PONT {13 (172 OF GOLIS UENGTa), BOLTS LENGTH (XS NOT BCLWOE BUFFER PONT.

BOL, WACHAE, 15 1 254 {5/8" X 10°) THREADED WITH AT LEAST 29 (3.5°) FROW 108 WiTH NUT, LOCOIT AND  MASMER

ST 57 n S (2 1/ £ 2 1/4° 1 37167, 21 (13/167) HOLE DAMETER, STEEL PER ASTW A-307 CSR SHUTWG, WOT D@ GUVAMZED
AS PR ASTH A-150 LINBAAI CONTYG 381 AR OF SUREACE A D0SY It THCK, BOLTS SIARTNG FROW 150 {67) LOKTY
WUST BE FURHSHED WITH BUFFER PANT {13 {1/2") OF BOTS LEMGTH), BOLTS LENGH DOES NOT INCLUOE BLFTER PO,

80U, GATYRE, 16 1 254 (587 X 10} TEA0M wilH AT LEXST 14D (5.5 FROM T0P WTH WUJ, LOGKT 40 WIHER
$7257 5 {2 Y €214 1 316, 21 (13167 HOLE DAETER, STERL PER ASTH 4-307 CSR SHTING, HOT DP GALVANZED
AS PR ASTH A-15) KOGRAM CONNG 381 G OF SURFACE OF £.050 W THOX, BOLTS STARTIG FROM 150 (6 LDGTH
WUST BE AIRVSHED WEH (RFTER FONT (13 (1/2) OF BOUTS UNGT), BOLTS LDGTH DOES MOT BCLUE EUFFER AODT.

BOKT, WACHNE, 16 2 356 (5/8° X 1) DREAED A6 AT LEAST 152 (8} Fu 10P WTH MUT, LOCOUT MO MASHR

STe 5750 0/4 v 2 1447 2 S1E) 21 {13/15) HOE OUAETR STERL PR ASTW A-307 CSR SHAFTRG, HOT DP CALNTED
A5 PR A5 A-1S3 MNIUN COUDG 31 GAY  OF SURFACE € 0.£54 W THOK, BOUTS SRTRNG TROW 150 () LOWGH
VST 6 FURSED WIH BUFFER PONT {13 (1/2) OF BOLTS LENCTHL BOLTS LONCTA COES NOT INCLLOE BLFFER PORT.

BOT, SNGLE UPSET, 16 & 254 (5/8° = §0"} THREADED WITH AT LEAST 63 (.57 FROW TOP WTIH WUT, LOOOWT YD IASHER
57 6 57« § (2 0/ 1 2174" 2 J187), 210 (13/187) HOLE DWETER, STEEL PER ASTM A-307 CSR SHAFTIRG, HGT (I GAYANZED
AS PER AST A-153 MNMUM COATRG 381 GA  OF SURFACE CR 0054 MU THOR

BRACE, CROSSARY, 711 {78 STERY, STEEL FER ASTW 438 ~ 77 A HOT D GAUAVEED AS PO} ASTM ATZ3-78, MBS
COURG 702 GAI'  OF SURFACE DR 8841 LW TREK

BRAXE, QUIAYS DEADDXD WITHOT SPOOL, FLAT STEEL PER ASTR A3, 10T DP CALYWNZED PER ASTM A12)

CLAR, HOT UNE, 2/0 ACSR WAN 13 4 A

P, HOT LK, 2/0 ATSR AN R0 4/0

CLAP, LOGP DEADENO STPAR 4. HGH STRONGTE AUMIMA CASTRG WTH GRAMNID STEEL U-ECKS, EXTRA
LONG SCFT KUMNUN SPACER AND $475 THAT CONFNE STAANDS. HORDNG STROGTH USHG TWO DEAXEND
QRS EXCEEDS RATED BRENCNG SERNGTH OF CONDUCTORS,

(LA, OEADEND, STRAM f4 — 4/ ACSR, CLAWP BODES AND IEEPER PECES ARE CAST N HICH STRENGTH RN
ALLOY THAT 5 BON COPPER BNKEG, 0 BOETS, CLEVIS PN AW ASSOCUTED COMPONENT ARE STEEL OOTTER STERL,

#RE STHNLESS STEEL SAL CLEAMS 5 DROP FORGE STEEL SHANK OWMETER OF ANS CLASS 52-3 AHD 52-5 PH &
CORSISTENT ¥ITH AL KSULATDR U 2 £ STROWTH PATIG OF 15000 AND 25003 LBS RESPECTMELY.

CLWP, Y STRAKHT, THRE BOLT HEAYY DUTY STEEL CUWP STITL S PER ASTW A 35, BOLT AND AT 45 PR
ASTe A 307, HOT DP GALGRNZED A5 PER ASTH A 153 MRWUY COATNG 38) CAF'  OF SUASACE OR 0.05¢WM ThOX
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AGHAM ROAD, DILIMAN, QUEZON CITY

NOTES:

1. ALL DIMENSIONS AS SHOWN ARE N
MRLIMETERS UNLESS OTHERWSE INDICATED.

PROIECT: DN, SUPFLY, OELIVERY, IHSTALLATION TEYTING AMD SOMMTRONNG OF PALANAM
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ITEN MATERIALS DESCRIPTION/SPECIFICATIONS §5 AwG
AW
CUNP, SUPENSON, ALMNM RLOY CLEVS. 2 EOLTS, AL FTROUS TYPE 4RS HOT-DF
» CAVANZED. ML PARTS ARE FREE FROM CORONA NOLUEXYG SHARP EDGES 40 SUPFACE. ROVHAESS, KECPER
D NAPTER ARE OROP FORGED FROM C-1038 560 STEEL
2 TRV, SECOHMARY SWICHG MIHOUT SPO0L ITEM - 20 ITEM - 29 _ITEM-38
SHAILE, ASCHOR, DRD? FDRGE STEEL, HOT (P GHVANZED A PER ASTH A~130 WBmALW OCATHG 301 GAY -
a F SIRFACE OR D.OSHI THCK, STEEL 45 FER AT A=307.
2 COMRICRR, B ACSR §2, A0, §/3 (1R}
2 CORICTOR, B ACSR J4, A0 61 (VTS) ' TEM-30 3/8 f
CONDIKCTER, BAFE KSR $2/0, 446, 6/1 [V36)
15‘L §2 AWG
COTLCTOR, DUBAER. 2. A¥S. {UiRS) T @
85.72
u COMRCTIR, CFRESSON, §2/0 46 RA 10 2/0 AR fsd
] CONNCHIR, QONPRESSON, §2 MG RIN TO 2 MG, ADSR WEM - 21 ITEM - 3 /8
COELTR, CCNPRESSON, §4 AYG ASCR RUN 10 1 AXG, ACSR,
» CONBELTOR, COUPRESSON, 10 {378, {GROUKD WIRE) RUN TO 0 A¥e, ACSR 1 203.2 | 62.85 )
3 COMPECTOR, COMPRESSON, 10 (3787, {CROWHD WRE) RON TO f2 axC, AR, ! I t_}_
1 ﬂ:‘“:_ﬂl 16
. P, CRUSS 48, STEEL. 16 x 273 [5/8° ¢ 10-3/4, WM AT, LCGY T D WSHRSHELL PR 2SN A, l B ]T
HOT D GALAEZED PER ASTEC 1- 153 MORAAM COATOC 381 CAY  OF SURFALE OR 0054 Wi THOX. T I VT
PIE, CUT-OUT, 15 KV { FOR LMRERSKR, EOTEOM HEAD, TYFE K, FUSE LN M0 ASESTIR, COMBRATON ITEM . 32
b1 (WT WOUNTDG ERACKET). STRICTURAL STEEL A FER JOTM 4=36 774, HOT (O CAUNTED A5 PER ASIW
A-125 78 UNMA COATRG 06102 K6 OF SURFACE OR Q083 sl
M RSUATCR, P TYFE, PORCELAN, ANGl TLASS 56-4
BEUATER, SPOCC. 44 (1-3/4, M DUASS 53-2
NAULATOR, SPOCC, 76 (3], ANS! CUASS S3-4 TEM -23
a NSRATGR, SUSPERSON, OLEWIS 152 {67, CLEVIS TYPE, 455! OR HEMA CLASS 52-1
LRK, FUSE, LBWERSAL, EBOMOH HERD, TYRE X, 4 e P
NI, EYE, 15 (5/8), COMENTIONAL, HOt (X GAAMEZED BOUTS WA T0 (D3-KEMA SPEORCATRWS. TEM - 24
A ITEM - 43
PR, POLE TOP, THANNEL, 25 (17, TREAD, 03 (20) LG —_—
20, RCTR, TREDED, SNGE B1F. 19 2 2640 (3/4° 2 ) W WS LOONUT ANO WASHER - &7 7 87 ¢ 5
. .
u {5 4" € 1220, 21 (13/167H0LE DAETER STERL A5 PER ASTU 4317 (SR SWATIEG, KT 0P R B,
CLONZD A PR KT A-153 AOMIN OONRC 32 GAP  OF SUACE OR 0056 381 TX. ITEX - 25
98.42 79.37
2 R0, KR, PREORED, FIR 2 ACSR, SHALE SUPRCAT. 73 44,45
I £00, 4ROR. PAETORMED, FOR §2/3 ACSR, SWOLE SUPFORT, - r
—— —
- =~ R=16 114.3 5
“ 0D, SRUIR, PREFCRUED, FOR 2/ ACSR, OOURLE SUPPLRT, MTEM -26 ' /j S
8 SUEER, POE, 19 x 33 (34" x 1-1/2) :f—“ Rm17.46 - )
139.7 TEM -5
NOTES: #2/0 awG /2 A 1746
1 —
1. ALL DIMENSIONS AS SHOWN ARE IN MILLIKETERS UNLESS OTHERWSE (NDICATED. 104.77 ﬁT
WEM -27 )
76.2
—-l - 139.7
IF—:—
T sz —g—'
F2 ANG Z \ . t
AN -
152.4
ITEM - 38
—_—— WEM-37
TEM-28
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 t—n S

N®)

ITEM - 33

508
I~ "2"';:_'%157 :i /——1?.45 Dia. |
® O [

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

@

PROVECT: DESIGHN, SUPPLY, DRLIVERY, INITALLATION, TEFTING AND COMMERUORNG OF PALAMAN]
SOLAK M-DUESEL HYRRIO TYITEM (WITH EB3)

L ABL PALANANR, FRARELA

13.8kV TIE LINE
MATERIAL SPECIFICATIONS AND DRAWINGS (2/2)

wake PalSPV-BDE-17.024 |W-=ll° LuzP2221425Se

B8ID DRAWING

SCAE NTS | |m.0




]

®

101.6
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CROSSARM DRILLING GUID

SCAL

NTS

101.8

TOLERANCE SiZE OF HOLE
[ KOMINAL HOLE OWMETER SIZE OF Bt
® 18 (1167 16 (5/3)
12 (7167 10 {3/8)
NOTES:

1. ALL DIMJEMSIONS ARE N MILUMETERS UNLESS OTHERWISE
SPECIFIED.

DRILL HOLES ON CENTERLINES OF CROSS ARM FACES.
REMOVE ANY BURRS THAT REMAIN.
ALL THREADS MUST BE HAND-TAPPED AFTER GALVAMIZING.

AlL STEEL MWEETS OR EXCEEDS ASTM AS72M GRADE S0
SPECIFICATIONS, YIELD STRENGYH (¥S) => 50 ksi OR 345
WPa.

6. CROSS ARUS SHALL BE HOT DIP GALVANIZED IN ACCORDANCE
Mgoﬁgﬂl AI23M WITH MiNIMUM COATING THICXNESS OF 85
Ml

7. CROSS ARM SPECIFICATION CONSIDERATIONS INCLUDE THE
CONDUCTOR, UNE HARDWARES, SPAN DISTANCES, UINE ANGLE,
WND LOAD ON CROSS ARMS AND CONDUCTORS.
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL

HYBRID SYSTEM (WITH ESS)
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PalSPV-BDM-17.001 EQUIPMENT AND PIPING LAYOUT

(Palanan Solar Power Plant)

PalSPV-BDM-17.002 WATER SYSTEM
P and | Diagram
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S~ DV-15-005
™S ow-15-008

GUARD POST
WAL NTE

REFER TO ELECTRICAL
DRAWINGS FOR SWITCHYARD
LAYOUT

Wle

—

25mmP i

ia

-

9481 ]

T

1§t

(AR 774

DETAIL "A*

4. DRE (1) SET OF 20uM IXAMETER GARDEN HOSE, SOM LONG WTH
CONNECTOR FOR THE 20WM HOSE BISB SHALL BE SUPPLIED BY THE
TOR.

CONTRAC

5. THE DIMENSION SHOWN MAY BE ADWSTED BASED ON YHE ACTUAL
OIMENSION OF THE EQUIFMENT TO 8E SUPPLIED BY THE CONTRACTCR

6 OME RRE DXINGUISKER WAL BE PLACE INSDE OR NEAR THE ENERGY
STORAGE SYSTEX (E5S), GUARDPOST AND FOR EACH INSTALLED
STRING TVERTER

LEGEND

EWT ELEVATED WATER TANK

HP HANDPUMP

o] CISTERN TAKK

=DWk- | DOMESTIC WATER LINE

GP GUARD POST

T | wose Bi=m

SEE DETAIL “A”
5 (P | ARE ExTNGUISHER
, NE le 100MM uPVC PIPE
PR aaaRE A m T NG 2 B GOING TO CISTERN ESS | ENERGY STORAGE SYSTEM
2 (SEE DETAIL FOR
| CISTERN & GUTTER)
[ o AREBCA IRl \ TR AR NATIONAL POWER CORPORATION
!_ kﬁ_ GUTTER{(RAIN WATER :=&=! AGHAM ROAD, DILIMAN, QUEZON CITY
| COLLECTOR) DESION, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISIHONING OF,
z: B & m T B % @ E B @ ()5 PRORGT, CALAAN SOLAK FV-DR . HYBAID $YHTEM aTTH £35
ri - v, LOCATION, CULAS ARLAKA, PAJELA
[ | % EQUIPMENT AND PIPING LAYOUT
R - R ® BT _F B B @& n G {FALANAN SOLAR POWER PLANT)
mll& = N
__._E BY CHD DATE
L
RN
N ) v _®_w_ & ® = ® w & ol TVEND | FromP IO ARG
CMLRRCHT
BLEC
o X
owswe PAISPV-BDM-17.001 |mm|_uzP222142559
DATE NATRLRE OF REVSIN o | REce SCKE AS SHOWN 8ID DRAWING v, 0




I

OVERALOW QUTLET

TOP VIEW

OVERALOW | [LEVATED
WATKAL

WATIR T
1,000 LUTERS

3

OW-25-602
O%e.

TO ELEVATED WATER TANK

ASTR AS3

WATER SUPPLY BALET PIPE

33¢

SIDE VIEW

Dw-Dai
%
joaz

w005

CISTERH TANK

O¥=20-012
Dw=-20-0u

DW-20-012 -

O WATER STORAGE TANK

SYSTEM {DOMESTIC WATER L[NE]—] |
ROUNAL PPE SZE (DIA)

SEQUENCE NO,

PIPE DESIGNATION LEGEND: DW-20-008

NOTES:

1. ALL DIENSONS ARE M MILLMETERS UMESS OTHERMSE SPECIIED.

2. AL PIPING, PPE MTTNGS AND SUPPORTS, VALVES AMD DTHER
ACCESSORES REQUIRED SHALL BE SUPPLIED, INSTALLED AMD TESTED
8Y THE CONTRATOR RICLUDING THE REQUIRED EXCAVATION AKD
BACKFILLING WORKS.

3. DOMESTIC WATER PIPING AND AITYINGS SHALL BE MADE OF
UNPLASTICUZED POLYWNLY CHLORIDE(uPYC) SCHEDULE 80 OR CLASS
150 CONFORMING TO ASTM D-1784 OR APPROVED EQUIVALENT
{EXCEPT OTHERWISE SHOWN).

4 WATER SYSTEM PIPE SHALL GENERALLY BE INSTALLED UNDERGROUND
HO LESS THAH JOOMM DEPTH.

5. AL uPVC/PE PIPE DIMENSIONS SHOWN ARE IN NOMINAL DIAMETER
(M) WITH THE FOLLOWNG EQUIVALENTS:

S0 (27) = 634l 0.,
324M (1 3/4") = 40MM 00,
250 (1 = J2uM 0.0,
200N (3/47) = 25 OB,

15U (1/2°) = 204M OO,
5 THS DRAWNG IS FOR BIDDING PURPOSES 0NLY,
LEGEND
[DOMESTIC WATER URE
CATE VALVE (NORMALLY OPEN)
GATE VALVE {NORWALLY CLOSE)
hSOLATION VALVE
CHECK VALVE
IREDUCER
lhose eee
IBUND FLANGE OR END PLUG

LiHolZ|xix|X| |
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PROXCT. DESIGN, SUFPLY, DEUVERY, INSTALLATION. TESTING AND COMILSSIONNI
DF PALAHAR EOLAR PY.DIESEL RYDRID SYSTEM {WITH ESS)

LCCATIOH CULASH, PALANAN ISABELA

Tme WATER SYSTEM
P AND | DIAGRAM
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