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INVITATION TO BID

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

of CY 2023 intends to apply the sum of
for the Contract (ABC) to payments under t

automatically rejected at Bid opening.

" National Power Corporation

PUBLIC BIDDING - BCS 2023-0570

approved

Corporate Budget

{Please see schedule below) being the Approved Budget

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

. Bid
PR Nos./PB Ref No. & .. Pre-bid . . ABC/ Amt. of
Description Similar Contracts Conference suob:::is':;" J Bid Docs

HO-PIB24-002 /
PB231121-00356

Design, Supply, Delivery,
Installation, Testing and
Commissioning of Sabtang !sland
Solar PV-Diesel Hybrid System
{With ESS)

Design, Supply,
Delivery,
Installation, Test
and

Commissioning of
a Solar PV Plant /
Hybrid PV-Diesel
of at least 100kWp

07 November
2023
9:30 A.M.

21 November
2023
9:30 A.M.

P 5§7,697,900.00 /
 50,000.00

HO-PIG23-013 /
PB231121-00357

Design, Supply, Delivery,
Installation, Testing and
Commissioning of Batan Island
Solar PV-Diesel Hybrid System
(with ESS)

Design, Supply,
Delivery,
Installation, Test
and

Commissioning of
a Solar PV Piant /
Hybrid PV-Diesel
of at least 150kWp

07 November
2023
9:30 A.M.

21 November
2023
9:30 AM.

P 55,144,500.00 /
P 50,000.00

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

2. The NPC now invites bids for Items listed above. De
specified in the Technical Specifications. Bidders sh
the date of submission and receipt of bids, a contra
bidder is contained in the Bidding Documents, particul

livery of the Goods is required (see table below)
ould have completed, within (see table below) from
ct

similar to the Project. The description of an eligible
arly, in Section Ii. (Instruction to Bidders).

PR No/s. / PB Ref Nors.

Delivery Period / Contract

Relevant Period of SLCC reckoned from

Duration the date of submission & receipt of bids
Two Hundred Fifteen (215)
HO-PIB24-002 Calendar Days Ten (10) Years
HO-PIG23-013 Two Hundred Fifteen (215)

Ten (10) Years

Calendar Days

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

“pass/fail’ criterion as specified
Republic Act (RA) No. 9184.

in the 2016 revised Implementing Rules and Regulations (IRR) of

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.

4. 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.

AFG-LOG-002.F03
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invitation to Bid - BCS 2023-0570

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

Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the quidelines based on
the grounds provided under Section 41 of R.A. 9184 and its Revised IRR.

6. The National Power Corporation will hold Pre-Bid Conference (see table above) and/or through video
conferencing or webcasting which shall be open to prospective bidders, Only registered bidder/s shall be
allowed to participate in the conduct of virtual pre-bid conference. Unregistered bidders may attend the
Pre-Bid Conference at the Kafao Room, NPC subject to the following:

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

b. Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023
liting the State of Public Heaith Emergency Throughout the Philippines

¢. The requirements herein stated including the medium of submission shall be subject to GPPB
Resolution No. 08-2020 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 2018

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

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

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

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue
Diliman, Quezon City

Tel Nos.: 8924-5211 and 8921-3541 iocal 5564/5211
Email: besd@napocor.gov.ph /

12. You may visit the following websites:

For downloading of Bidding Documents: httgs:!fwww.nagocongov.thbcsdfbids.ghg

NN
74- . MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel and
Chairman, Bids and Awards Committee
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SECTION Il - INSTRUCTIONS TO BIDDERS
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SECTION It — INSTRUCTIONS TO BIDDERS LuzP23Z1589Se

SECTION Ii - 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 BATAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS), with
identification number LuzP23Z1589Se.

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 2023 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 bulietin.

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
obstructivé practices defined under Annex “I" of the 2016 revised IRR of RA No. 8184
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
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
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SECTION |) — INSTRUCTIONS TO BIDDERS LuzP23Z1589Se

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 reciprocal rights or privileges to
citizens, corporations, or associations of the Philippines.

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

Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA No.9184, the Bidder
shall have an SLCC that is at least one (1) contract similar to the Project the value
of which, adjusted fo 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 VIl 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 negligence of any subcontractor, its agents, servants, or
workmen as fully as if these were the Supplier's own acts, defaults, or negligence,
or those of its agents, servants, or workmen.

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

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

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

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

Documents comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as
specified in Section VI (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 1B shall not be
accepted.

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

Bid Prices

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

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

NATIONAL POWER CORPORATION Lﬁ -1718-3
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
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SECTION Jl - INSTRUCTIONS TO BIDDERS LuzP2321589Se

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

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

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

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

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

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

13. Bid and Payment Currencies

13.1. For Goods that the Bidder will supply from outside the Philippines, the bid prices
may be quoted in the 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 bulietin on the day
of the bid opening.

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

14. Bid Security

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

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

15. Sealing and Marking of Bids

Each Bidder shall submit Two (2) copies of the first and second components of its Bid,
marked Original and photocopy. Only the original copy will be read and considered for
the bid.

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

NATIONAL POWER CORPORATION I-ITB-4




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
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SECTION Il — INSTRUCTIONS TO BIDDERS LuzP23Z1589Se

16.

17.

18.

19.

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

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

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

Deadline for Submission of Bids

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

Opening and Preliminary Examination of Bids

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

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

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

Domestic Preference

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

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

Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAC shall immediately conduct a detailed evaluation of all
Bids rated “passed,” using non-discretionary pass/fail criteria. The BAC shall
consider the conditions in the evaluation of Bids under Section 32.2 of the 2016
revised IRR of RA No. 8184,

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

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

NATIONAL POWER CORPORATION
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20.

21,

19.4.

19.5.

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

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

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

Post-Qualification

20.1.

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

Signing of the Contract

21.1.

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184
shall form part of the Contract. Additiona! Contract documents are indicated in
the BDS.

NATIONAL POWER CORPORATION
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SECTION lil - BID DATA SHEET

™
Clause

5.3

For this purpose, similar contracts shall refer to Design, Supply, Delivery,
Installation, Test, and Commissioning of a Solar PV Plant/Hybrid PV-Diesel of
at least 150kWp. '

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

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

71

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

10.1

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

10.4

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

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

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

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

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

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

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

Any single bidder/s who already procured/secured the bidding documents but
want to avail the Joint Venture Agreement (JVA) shall inform the BAC in writing
prior to the bid opening for records and documentation purposes.

NATIONAL POWER CORPORATION
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AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {WITH ESS)

SECTION il — BID DATA SHEET LuzP23Z15898e

10.5

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

1. Drawings and documents to be submitted with the Bid as specified in
Clause GW-12.2 of Section VI - Technical Specifications (GW-General
Works)

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

12

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

14.1

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

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

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

15.0

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

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

To report any privacy issue, contact the Data Privacy Officer at
dpo@napocor.qov.ph.

NAPOCOR is not liable for the proper and complete transmission of the
information contained in bid submission/correspondences nor for any delay in
its receipt.
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19.3

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

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

DESCRIPTION ABC (PhP)
a. Architectural Works 880,700.00
b. Civil Works 9,616,500.00
c. Electrical Works .. 43,389,200.00
d. Mechanical Works : 633,800.00
e. Other Works/Supply/Services 624,300.00
TOTAL ABC 55,144,500.00

The bidders bid offer must be within the ABC of the lot/sub-lots. Bid offers that
exceed the ABC of the lot/sub-lots, or with incomplete price, shall be rejected.

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

a.

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

Confract/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);

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;

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

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

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

Equipment, materials, hardware and tools proposed by the winning bidder
to be supplied, which were evaluated to be complying with the technical
specifications, shall not be replaced and must be the same items to be
delivered/installed/used during the contract implementation. Any proposed
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changes/replacement of said items may be allowed on meritorious reasons
subject to validation and prior approval by NPC.

20.2 The licenses and permits relevant to the Project and the corresponding law
requiring it as specified in the Technical Specifications, if any. '

21.2 Notice to Proceed.
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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

21.  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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Ali 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:

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

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

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

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

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

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

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

(viiiy 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)

Site

a.

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

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

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

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

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

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

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

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

For purposes of this Clause the Procuring Entity’s Representative at the Project

is Vice President - Power Engineering Services (PES) and/or its

representative/s,

Incidental Services -

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

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

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

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

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

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

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

Spare Parts -

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

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

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

i. advance 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 fitle will not be deemed to have passed to the Procuring Entity until
their receipt and final acceptance at the final destination.

NATIONAL POWER CORPORATION V-8CC-4




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

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

SECTION V - SPECIAL CONDITIONS OF CONTRACT LuzP23Z1589Se

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 Vill- Bidding Forms.

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

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

(b)

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

(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
irevocable 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 Vlil- 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 fuily recoup the
advance payment, the remainder after deductions shall be paid to the
Supplier within sixty (60) days after the date of receipt of the Goods
and upon submission of the documents (i) through (vi) specified in the
SCC provision on Delivery and Documents. Otherwise, the total
delivery payment shall be charged against the advance payment and
the remaining advance payment will be fully recouped from the
succeeding claims,

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

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

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

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

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

3.2 1.

The following must be indicated in the performance bond to be posted by
the 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 (Confract 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 on demand and the entire amount
thereof shall be forfeited in favor of the Obligee upon default of the
Principal without the need to prove or to show grounds or reasons for
demand for the sum specified therein;

NATIONAL POWER CORPORATION

V-8CC-7




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

P AND COMMISSIONING OF BATAN [SLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION V — SPECIAL CONDITIONS OF CONTRACT LuzP23Z215895e

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

ili. 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)

CORRECTION OF PUNCHLIST ITEMS:

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

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

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

1. Penaity for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, the PROCURING ENTITY shall also

impose a penalty in case the supplier fails to meet Transformer
Guarantees. :

The penalty to be imposed to the Supplier shall be in accordance with
Section VI - Part |, Technical Specifications, Clauses 1.10.9 and 2.4.7.9 -
Electrical Works (EW).

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

Aside from the Ligquidated Damages and Penalty for Failure to Meet
Transformer Guarantees, the PROCURING ENTITY shall also impose a
penalty in the event that undue delay is being caused by the Supplier for

failing to attend the requested maintenance/repair services within ten (10)
calendar days.

The penalty to be imposed to the Supplier shall be in accordance with

Section VI - Part |, Technical Specifications, Clause 19.0 - General Works
(GW).

NATIONAL POWER CORPORATION -—-I-\] - V-8CC-8
It
i
i)}




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

SECTION Vi - TECHNICAL SPECIFICATIONS LuzP23215898e

SECTION VI ‘

TECHNICAL
SPECIFICATIONS

NATIONAL POWER CORPORATION



BID DCCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
' AND COMMISSIONING OF BATAN ISLAND SOLAR PV-

DIESEL HYBRID SYSTEM (WITH ESS)
SECTION VI — TECHNICAL SPECIFICATIONS LuzP23Z15895¢

SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

GW - GENERAL WORKS
AW — ARCHITECTURAL WORKS

CW - CIVIL WORKS

EW — ELECTRICAL WORKS
MW — MECHANICAL" WORKS

NATIONAL POWER CORPORATION



BID DOCUMEMNTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING COF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATION:S LuzP23Z1589Se

SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

GENERAL WORKS

NATIONAL POWER CORPORATION



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

SECTION VI -~ TECHNICAL SPECIFICATIONS LuzP23Z15895¢

PART | - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

GW-1.0  PROJECT DESCRIPTION ...cucovermrorsemesosemssssssssssesssnseessasasesssessssssescssssessessssssss 1
GW-2.0  PROJECT LOCATION c.ourercsrcumsesmsssssssssssssesssssesesssmsessasrasssssssssssssesassisesssssisns 1
GW-3.0  PROJECT DURATION.ceoureesereemsessescsssssssssessenssmsssasasssssasssssesessasssssmsssssscessass 2
GW-4.0  SITE INSPECTION. cosvcourmromessesssssssessesseesrssssesssmsnnsssmasssssasssassssessassssmassessessssson 2

GW-5.0 DESIGN AND DUTY CONDITIONS.....cccoiimiiinanieerminisessansmseinosensnesnnsessasssssacnss
GW-5.1 Site Condition and Design ConSIderation ... s
GW-5.2 DeSigN REQUITSIMENES ......cvvererceeimininisimsi st issssse s st ssts s sssnisssssees

WNN

GW-6.0 SUPPLIER’S SCOPE OF WORKS ...ccooicciircmmirssmreensisssniassrarsssrsensrsesssssosasasans
GW-6.1 Hybrid System ....

GW6.2 Operation and Maintenance ...
GW-6.3 Other Allied Services...
GW-64 Document and Drawmg Requwements

OO,

GW-7.0 SPARE PARTS...ciiiiiiiiimnmtiinimtensisenesniasn i itasesssseasnnerssnssanssinonsessasonsansasasasass 10
GW-8.0 TOOLS AND APPLIANCES.........cooivimvimtiiiiiniciniaraanncsecssnnaisasrssnnnarnssnsonensas 1
GW-9.0 FIRE FIGHTING SYSTEM......c.ccorimmrimrenmriinnicmnccnninaninsnessnnssosssnssansesssnnsnensas 12
GW-10.0 INSTALLATION REQUIREMENTS.....cooonimmiiiinctiiicnnisnscnseesnesnsanasasanans 13

GW-11.0 PACKING, SHIPMENT AND STORAGE.........cccociciinimnisinmeemnmenninassensessmisss 14
GW-11.1 PACKINGICTAtING -.....co et cererncrcr i erssssssesesrarasase i snsnseserses e ssssss st sanessessssanessasensasrassers 14
GW-11.2 ShiPMENYTIANSPOM. ..o crerricniresrmrssrcssenesseneseesmtasesensesssessanemsssmnees s s cssssssssasssssssanse 1O
GW-11.3 BHOTAGR. ..t eerueerererser et bbbt eneneneressess s sessanasssnnesonnserasbesnstassanasne | T

GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS ........cccccaiivnens 17
GW-12.1 Drawings Contained in the Tender Document.... SRR ORVPUIOR 4
GW-12.2 Drawings and Documents to be Submitted wrththe Bld SOUUUTOTOTRORIUORRTORORORRONOY | -
GW-12.3 SuppliersManufacturers Drawings.... v rasnsasassrarsnens 18
GW-12.3.1 General and Detailed Dravwngs and Specrﬁcatlons for
Electrical EQUIDMENL.........ccocoii e 19
GW-12.3.2 General and Detailed Drawings and Specifications for
CIVITWOIKS ... ettt sensneses s e sesansnsssosessessebe toansasanans 20
GW-12.3.3  AS-BUIlt DraWingS......ccccemevrmiriersiee e csseisresensssmessesessisssresesasessonses 20
GW-12.34 F’rocessmg of Dramngs/Documents eererrr s esenresaensensensananeseressseneros 20
GW-12.4 Instruction Manuals ... .- 21
GW-12.5 WOTKING PIAN ..ot essnasesensesensonsssmse s s sasb st asasass s e 20
GW-126 BAN CREM......ciireereereririrerees st ss s s sassesessasarasssasnasebetsases e esensmerabsscamhasssssesssasnensasssass o@D

NATIONAL POWER CORPORATION VI-GW-i



BID DOCUMEMTS DESIGN, SUIPPLY, DELIVERY, INSTALLATION, TESTING

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

SECTION Vi - TECHNICAL SPECIFICATIONS LuzP23215895¢

GW-12.7
GW-12.8

GW-13.0
GW-13.1
GW-13.2

GW-13.3

GW-13.4

GW-13.5
GV-3.6
GW-13.7
GW-13.8

GVWY-14.0
GW-14.1
GW-14.2
GVWW14 3

G'\W/-15.2
GWw-151
GW-152
GvJ-15.
GVW-15.4

GW-16.0
GW-16.1
G167
G\v-16.3
GW-16.4
GW-16.5

GW-17.0
GWI-18.0
GW-i9.0

Progress Report ... OO OU O UUOTO SRR PPRORORY. . |
Documents for NPC S Reoords .......................................................................................... 24

INSPECTION AND TESTS..cccrverrrrmrtctsscsises nessismsssnnsessnssinssssessarssivsmmsnnnnssnases 24
GBEIEIEL o.cveereseeeveseiesereseser et seeesemsseasasseb et bees et s s emem b e e d e dabebEb e b e sn TSR m e e AR sR R 24
Tests at Supplier's Premises ... cetreerererer s amn b sarana st sensasannneesssanane s O
GW-13.21 Inspection at Supplzer’s Premtses .............................................................. 25
CW-13.22  Factony TestS ...t e 25
Pre-Commissioning/CommisSioning TESE ... sassiisns 20
GW-13.3.1 General............. rrererrsiserensrerennernreeens 20
GW-13.3.2 Pre—Commlssmmng Test for Supphed Eqmpment .................................... 27
GW-13.3.3 Commissioning Test ... SNUTOOOUORRRRRRRTRROOOOOY”.{
PerfOrmManCE TESES..... .ot erreti e ame e es s sass s s s b s s e e b anrn s b en e 28
GW-134.1  S0lar PV PoWer SYSIEM ...t mnetscns s senerasssssnsniee s 20
GW-134.2 ESS Pefformance TESt.......ccouoeevecconnrenicrresieresises e censssseessssasssssnasessn 289
GW-134.3 PEMS Performance Test.........cccc it snnnns 30
Reliability TSt (10 GAYS) ......ouvrireereeeireceimeanecnsisenesenssecmersesmeseseessmesssssssssssassrsssssssesseos SO
TESES FAIUIES ...t ettt es s e sn s asass st s sessensnsnse bt soassssnasenssninassend |
Test Reportstertrﬁcates ..................................................................................................... 31
Waiver of Factory Tests Witnessing/Inspection by NPC for Equipment to be

Fumished by the SUPPIET ........cv. e st sssses st smssonssssssssanas 31

TRAINING OF NPC PERSONNEL.......ccciccoiiemmmanmirssroresnssmmnmessssstssarssnsassasens 32
GBNETAL ...cvieeeer e ea e rr bt n e e sa b bt R AR st sasan e aban b seserennn e rmeseiehea b 32
Operation and Maintenance Training at SRe........cov e 32
Operating and Configuration Editor Software Program ... 33

CORROSION PROTECTION AND PAINTING........crrttccacniecicsracnnn 33

General ... OO OO SO R PR ROV SPYTRPUPPROROR: X,
Treatment for Shlppmg ........................................................................................................ 34
Application of Paint... reetentraneteiese e s s senseneab st et sn e nana s s s e rn e et abaraatasatsasarensassracrarsehh

Hot Dip GaIVANIZING.......cco v resesnsanessssssasesisiesessosesessensoes ssnsasans 35

QUALITY ASSURANCE REQUIREMENTS........ccconimeicnnvaasaisessenensessenensasans 35
GENETAL ...ttt bt b o b ba e r bt 35
Quality Assurance Program .................................................................................. e enaraenns 36
Quality Plan... OO T T OO OT ST OTUUDTOTOTOFOTOTO R PROROTROROTROR. .o

CERTIFICATE OF COMPLETION AND ACCEPTANCE ........cccvimirriincnrenns 37
GUARANTEE......c.ccivimemnrnmrereiirniamnnisnnssstesssissssemssessssasssnsssnsassansssnsnssssns sesssnns 37

NATION/:L POWER CORPORATION VI-GW-i



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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP23Z15895¢

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 Batan
Island Solar PV - Diese! Hybrid System with Energy Storage System (ESS).
Also included in this document are the specifications for, but not limited to, the
solar panels, string inverters, energy storage system, monitoring system,
control & instrumentation system, telecommunication and conduit, lighting
system, lightning protection and grounding system, structural support including
designed typhoon protection, appropriate interconnection lines and its
appurtenances and metering systems for the safe and reliable operation of the
Solar Hybrid Power System.

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

Equipment shall essentially be the standard products of the manufacturer which
best meets the applicable international and regulatory standards. The Supplier
shall accept full responsikility 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 System {with ESS) is [ocated in Brgy. Bagaobawan
Batan Island, Rapu-Rapu, Albay.

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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DIESEL HYBRID SYSTEM (WITH ESS})

SECTION Vi = TECHNICAL SPECIFICATIONS LuzP23Z1589Se
' TABLE 1.0
EXISTING MODE OF TRANSPORT TO BATAN SOLAR PV PLANT
PLANT 1 2 3
1. Batan Solar PV L S L
: y P
Diesel Hybrid System, { Manila to Ba;a;g:y tF; ort, Biﬁi‘; t% m,
Island, Albay Bacacay Y y
B_atan ' ’ Port. Alb Batan Port, Batan Solar
Bicol ort, Abay | ajpay PV Plant Site
NOTES: L- Land Travel; S— Sea Travel; S-S— Special Trip Sea Travel

GW-3.0

GW-4.0

GW-5.0

GW-5.1

PROJECT DURATION

The contract period shall be two hundred fifteen (215) calendar days
reckoned from the receipt of Notice to Proceed inclusive of Twenty (20)
unworkable days considered unfavorable for the execution of the works. The
equipment shall be delivered, installed, tested, and commissioned at Batan
Solar PV site and Batan DPP. The Supplier shall be responsible for taking
reference to its accessibility, means of transportation and all other factors that
could hamper the smooth execution of the contract.

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

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.

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

DESIGN AND DUTY CONDITIONS
Site Condition and Design Consideration

The Supplier shall be resporsible for visiting the project sites and thoroughily
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 and no additional payment thereof shall he made by NPC.
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The conditions stated below shall be taken into consideration in the design,
manufacture and selection of the equipment and materials to be supplaed' by
the Supplier, unless otherwise specifically indicated in the relevant technicali

specifications.

Elevation above sealevel @ 0Oto 18m

Ambient temperature : 20-35C

Barometric pressure ;. 9552-101.01kPa abs
% Relative humidity : upto100%

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

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

Piant 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 shali 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 resuilting 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.

GW-5.2 Desigh 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 detailed design shall be based on the
following minimum requirements:

1.1 Design Drawings included in this Document;

1.2 Technical Data Sheet for Solar Panel;

1.3 Technical Data Sheet for String inverter,;

1.4 Technical Data Sheet for DC Box/AC Combiner Box;
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1.5 Technical Data Sheet for Cables;

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

1.7 Technical Data Sheet for Energy Storage System and its

appurtenances, and
1.8 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 Outside
Plant (OSP);

f) Design installation for solar PV system output circuit shall be in

compliance with the minimum requirement specified in Philippine
Electrical Code (PEC) and/or other applicable standards or local codes;

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

h) 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;

i) 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.

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 shali be at least one meter;
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o) All members of the module structure shall be designed to match the
inclination angle of 10°. The structure shall be facing east or as shown
in the bid drawings;

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

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

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

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

u) The Supplier, during construction, shall avoid any interruption to the on-
going operations or activities of BATAN 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 to the existing and planned additional supply of genset(s) (if any) in
Batan Diesel Power Plant including the 13.8kV overhead tie-line and
telecommunication system.

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 shal! furnish manpower and supervision, high quality works, materials
atnd deqléipment meeting the requirements of this specification and industry
sianqards.

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 Batan 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 300kW Solar
PV System consisting of solar panels, string inverters with PV/Solar
Controller, DC boxes/AC combiner box, confrol 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
auxitiaries;

s Supply, delivery, installation and testing of 400kVA Solar PV Plant
transformer complete with the necessary protections and
accessories as well as the construction and testing of the
corresponding transformer pad;

» Construction of guard post in reference to the material specification
requirements in the Civil Bid Drawings;

o 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
?gétﬁg) (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
materiails and protection;

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

e Supply, Delivery, Installation, Testing and Commissioning of Three
(3) Phase 15.5kV solid dielectric, vacuum interrupter Automatic
Circuit Recloser for Batan SPP including necessary laptop for
training and its other auxiliary equipment accessories;

* 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.
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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 120kWh usable energy. The ESS shall
consist of battery modules/rack(s), Battery Management System,
Power Conversion System with ECS/ESS Controller, control and
monitoring system, ESS housing and its corresponding foundation,
built-in redundant cooling system, lighting system, grounding
provision, system/electrical protection, interconnection lines and its
appurtenances, metering system and other associated auxiliaries;
and .

» Supply, delivery, installation and testing of 150kVA Energy Storage
System transformer complete with the necessary protections and
accessories as well as the construction and testing of the
corresponding transformer pad.

c) Power and Energy Management System

» Design, supply, delivery, installation, testing and commissioning of
Power and Energy Management System (PEMS) complete with
necessary communication equipment/devices such as transmitters,
receivers, transceivers, modems, switches, hubs, routers, adapters,
connectors and other necessary auxiliaries for the safe and reliable
operation/communication between solar PV system, ESS, existing
and planned 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/ESS Controller and Human Machine Interface
{(HMI) complete with the necessary adapters and appurtenances
which are responsibie to interface with the major equipment to
perform monitoring and control;

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

» Supply, delivery, installation and testing of digital metering system
complete with necessary protection and instrument transformer(s)
for the solar PV system and ESS to measure the system energy
generation and utilization as shown in the Bid Drawings. The
supplied energy meters shall be integrated with the PEMS via
Modbus. Furnish of 13.8kV kilowatt-hour meter, including the
instrument transformers shall be determined in the Schedule of
Requirements; and

» Supply, delivery, installation, testing and commissioning of data
communication cables designed to operate and interface all the
existing and newly supplied equipment such as controllers, energy
meters, gensets, String inverters, Power Conversion System and
other components which are not specifically mentioned into this
scope but requires controlling, monitoring and data acquisition.
Cable splices and all protective hardware such as splice enclosures
and covers, grounding and bonding hardware, etc. shall also be
provided, installed, and tested.
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d) 13.8kV Overhead Tie Line

« Design, supply, delivery, installation and testing of 13.8kV overhead
tie line and necessary communication line complete with cables and
conduits for the interconnection and/or integration of the solar PV
system to the nearest existing three phase tapping point going to

Batan DPP.
Table 2.0
SUMMARY OF MAIN EQUIPMENT TO BE SUPPLIED/INSTALLED BY
SUPPLIER
. No. & . No. & Power,
Capacity Cap:city of Capa;tty Ca:acity Control & 13;2‘:’ Water
ofSoler | “solarpv | g 39 | ofESS | Instrument | (1S | Piping
System Plant n;rsgg ° Transfor ation line System
Transformer mer Cables Lot
(kW) (KVA) (KWIKWh) | evay (Lot} {Lot) (Lot)
1 x 400; 1% 150;
300 13.8/0.48 kv, 1201120 13.8kV, 1 1 1
39,60 Hz 3, 60 Hz
GW-6.2 Operation and Maintenance
1. 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

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

d) 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 & responsefresolution time for service/parts
replacement requests;

e) 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;

f) 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;

g) Construction of temporary storage facilities 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;

h) Design, supply, construction and installation of concrete anchors
ftyphoon protection intended for future heavy duty net anchorage;

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

b)) The contract shall also include the inventory of trees to be cut, if any.

Kk} The Supplier shall design all structures that include, but not limited to
Guard Post with Comfort Room, Zocalo Wall, Perimeter Barbed Wire
Fence, Drainage System Appurtenances, ESS Control Room
Foundation, Mounting Structure including foundation, Concrete
Anchors, Elevated Water Tank Storage (Rain Water Collector),
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 Reqguirements
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
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diagrams, dimensioned drawings, solar PV system layout,
interconnecting 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 Il, Technical
Data Sheets, Annex H;

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

e) The Supplier 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 to the repair and
maintenance requirements of the supplied equipment during the warranty
period. Supplier shall provide the contact details & response/resolution time for
service/parts replacement requests.

Spare parts shall include all the items that are expected to be consumed or
replaced during the test and commissioning stage. However, should the
Supplier borrow any items from the supplied Spare Parts during the test and
commissioning, a replacement shall be ordered immediately.

All the spare parts shall arrive at plant site before the start of test and
commissioning, complete with markings showing the description or code
numbers to facilitate identification and 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
assembied 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 later than one (1) month prior to the delivery of the equipment.
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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 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
mounting.

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

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

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

All brochures/catalogues shall be written in English. [f in foreign language other
than English, it must be accompanied by a translation of the documents in
English. The documents shall be translated by the relevant foreign government
agency, the foreign government agency authorized to translate documents, or
a registered translator in the foreign bidder's country; and shall be
authenticated by the appropriate Philippine foreign service establishment/post
or the equivalent office having jurisdiction over the foreign bidder's affairs in the
Philippines.
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Tools for Solar PV System

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

One (1) unit — Toolbox

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

One (1) set — Earthing Resistor (0 - 1000 ohms) .
One (1) set ~ Voltmeter (with a minimum rated voltage of 600VAC and
1.1kVDC)

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)

NOoO A N2

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 |7 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 dongles including other digital
components that require exclusive programs from the manufacturer
with free update throughout the operating life of the equipment. The
desktop shall also have an uninterruptable power supply (UPS).

b) Back-up copies of control programs (firmware and other configuration
software)
GW-9.0 FIRE FIGHTING SYSTEM

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

All equipment and materials necessary for the complete instaliation 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 instaliation, 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 POWER CORPORATION VI-GW-12
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All materials and equipment which are not specifically mentioned herein but
necessary for the proper ins:allation 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, etc. shall not relieve the Supplier
of his responsibility for correct welding, electrodes and for minimizing distortion
in the finished structure and piping systems.
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The Supplier shall identify the most convenient access and manner of moving
the equipment out of a fixed structure/s. The Supplier shall provide temporary
shelter/cover (tarpaulin or equivalent type of cover) on the 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 shall be observed in packing/crating delicate
equipment and electronic devices such as control panels, instruments, and
other sensitive parts or components.

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

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

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

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

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

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

NATIONAL FOWER CORPORATION VI-GW-14
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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 piace, 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?®
CRATE NO.
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All packages shall be forwarded with a copy of packing list placed inside the
package and another copy thereof contained in a waterproof envelope placed
outside the package. The packing list shall give all information on the package
such as package no., packing appearance, net weight, gross weight,
dimension, measurement, and description of the equipment including storage
and handling instructions with descriptions for periodic inspection and/or
storage maintenance to ascertain that no deterioration will occur during
storage.

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

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

GW-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 shall be the
responsibility of the Supplier. Likewise, any additional claim attributable to
Supplier's lack of knowledge or understanding on existing conditions of the site
shall not be given due credence.

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

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

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

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

A record shall be prepared carefully noting all eventual shortages, defects or
damages, signed by the Supplier and concurred by NPC. All shortages and
damages noted shall be immediately replaced by the Supplier at his own cost
and shall ensure the timely delivery of replacement without affecting the agreed
overall project implementation schedule.
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Shipment of equipment and raaterials 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 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
soiution 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 to be done as definitely and in as much
detail as possible may be used as guide by the Supplier in the performance of
his works. Bid drawings particularly plant layout, equipment layout and piping
layout, which require changes or adjustments to suit with actual site conditions
or which may be modified in design/details to conform with the configuration of
the supplied equipment shall be prepared/submitted by the Supplier for NPC's
review and approval. Accordingly, soft copies of said bid drawings may be
furnished upon receipt of request by the Supplier for their ready
reference/perusal.

Anything mentioned in the specifications and not shown on the drawings, or
shown in the drawings but not mentioned in the specifications but which are
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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 forma! approval.

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in
the lower right-hand comer, 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 IX
- Bid Drawings and other documents specified in the relevant Clauses of the
bid documents (Refer to Form No. NPCSF-GOODS-01-Checklist of Technical
and Financial Envelope Requirements for Bidders, Section VlII-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/iManufacturer’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
drawings. NPC shall have the right to require the Supplier to submit additional
information as may reasonably be required.
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The name and signatures of the Supplier/Manufacturer's designer and
approving officer who process the drawing for NPC’s approval shall be included
in the title block for each drawing/document submitted.

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

Any manufacturing, test, instaliation 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
equipment will be shipped, terminal boxes and wire sizes for electrical circuits
and wiring diagram for power and control circuits.
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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 instailation, 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 shali 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- Buiit” 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 ROMMWRITE drive of cornputer 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
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.
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Five (5) prints with dark lines on a white background shall be furnished to NPC
for each drawing submitted for approval. Two (2) copies will be returned to the
Supplier either marked “Approved”, “Approved with Corrections Indicated”, or
Returned for Corrections”. Prints marked “Approved” or “Approved with
Corrections Indicated” authorize the Supplier to proceed with the
procurement/fabrication, assembly and construction of the works shown on the
drawings, with comrections, if any, indicated thereon.

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

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-submitling 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 witahold Five percent (6%} 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

Batan Diesel Power Piant 3
Workshop Maintenance Technical Services Division — 5
1

1

N) | =

LOD

3 | Bicol Operations Division Office
4 | Luzon Operations Department Office

The Manuals shall include Parts List, and Preventive Maintenance Scheduie/
Procedure and Troubleshooting during the life span of the Solar PV System
and its components.
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The manuals shall be furnished by the Supplier and assembled on standard
metric A4 sheets. Drawings and schedules which are to be bound into the
manual shall be printed in A3 folded to A4. Covers and binders to be used for
the manuals shall be robust and oil-resistant.

Detailed Instruction Manuals shall contain data relevant to the device or system
design and its 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, Suppliers/imanufacturer'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) Eiectrical 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 maifunction 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 ca'ibration and maintenance of interlocks and other
safety features;

i) 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;
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j) 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;

)} 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. Qutline sketch diagram

DO NDO R LN

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, etc.

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 adecuately or properly performed in any respect, NPC
shall require the Supplier to submit a new “Agreed Bar Chart” providing for the
proper and timely completion of the Works covered by this Contract.

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

The percentage of accomplishment subtracted from anticipated percentage on
the “Agreed Bar Chart’ is the percentage the Supplier is behind or ahead in his
waork.
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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, Materia! Certifications and Test Reports required by
governing Codes and Standards; and

b) Factory/Performance Test Resuits

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 foi 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.

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.
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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 NIPC 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 *hat 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 shali have reached its final form, not to be changed
during the Factory Test and until commencement of commissioning at site.

The Supplier shali immediaiely advise NPC whenever failures occur, take
remedial action subject to NFC's approval, and proceed with the Factory Test
as and when directed by NPC. {t shall be NPC’s prerogative to order a repeat
of all such tests that he deems may have been affected by the failure. The
Supplier shalt ensure that during the test, all hard copies from output devices
are retained and that no oufside parties interfere in any way with testing,
equipment or test instrumenss, fixtures and jigs for the entire duration of the
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Factory Test. Only Supplier’s personnel who are needed on the testing of the
equipment shall be allowed in the test area.

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

SOLAR PV POWER SYSTEM

Each equipment/component of the (Automatic Circuit Recloser, Solar PV
Module, String Inverter, AC Combiner and DC Boxes) 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 procedures 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 instaliation of the equipment and its associated auxiliaries, the Supplier
shall notify NPC of the date when the plant is ready for pre-
commissioning/commissioning test at site. The timing and duration of the test
shall be as mutually agreed by NPC and Supplier and shall be satisfactorily
completed as required under the Contract.

The Supplier shall submit Personal Data Sheet of the proposed Commissioning
Engineer/s for NPC’s evaluation and approval at least one (1) month prior to
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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/fCommissioning 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.

GW-13.3.2 Pre-Commissioning Test for Supplied Equipment

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

following:

a) Alighment 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;

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

s) H.V. test for relevant equipment;

h) Functional test of all supplied equipment;

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

GW-13.3.3 Commissioning Test

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

a)
b)
c)

Trial run of individual auxiliary equipment;

Visual and Audible Alarm System:;

Human Machine Interface remote functionalities;

1. Database and Security Management;

Metering Instrument;

Data Logging / Event Recording;

Scheduling and Dispatching Functions;

Start/stop of Diesel Generator(s) and ESS;

Engine Ramp Up/Down Control;

Generator Breaker Open/Close Control;

Control of Solar PV Array/Inverter or PV Output Curtailment;
. High level control of ESS functions (i.e. charging, discharging);
10. Emergency Stop;

Voltage and Frequency Regulation;

Diesel Generator Parallel Operation/Synchronization;

Load Sharing;

Generator and ESS Frotection;

Automatic Fail over Features/ System Redundancy;

Unit tripping device test;

CONOUAWN
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i) Test of other control systems safety and operating functions;
K) Unit load test and load rejection test (at 25%, 50%, 75%, and 100%);
and

) 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. Alt instruments, materials, and
devices necessary to perform the required testing as well as to measure and
analyze data shall be furnished by the Supplier. The Supplier shall provide key
test personnel who will supervise the tests and collaborate closely with NPC’s
representatives who are duly designated to participate in the
conduct/performance of the test and commissioning.

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

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

following:

a) Introduction;

b) Purpose of Test;

c) Procedure for the Test;

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

e} Test data and parameters to be measured;

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

g) Forms to be used; and

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

(correction curves shall be submitted with the Bid)

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

GW-13.4.1  Solar PV Power System

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

The test 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.
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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 voitage [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, etc.)

f) DC conductor Insulation resistance test.

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

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

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

c) 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 and existing
gensets 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 (kW);
b. Usable Energy (kWhj;
C. Power Swing(kW);
d. Reverse Power Swing(kW);
e. Power Swing Response time(milliseconds)
f. Reverse Power Swing Response Time {milliseconds);
g. Power factor;
h. Overloading;
i Nominal Charge/Discharge (A);
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Maximum Charging Current (A);
Maximum Discharge Current (A),
Nominal Terminal Voltage (Vbc);
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.

®»"pBOS33 AT

GW-13.4.3 PEMS Performance Test

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

GW-13.5 Reliability Test (10 days)

After the Supplier has notified NPC that the Solar PV-Diesel Hybrid System
(with ESS) is ready for commercial service provided NPC is satisfied that the
plant is ready for commercial service, the systems with all its associated
auxiliaries are required to operate under the normal working conditions of the
power plant and within the limits of output specified and operating continuously
without major failure for a period of 10 days.

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

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

Should any major failure occur in the plant or any portion of the supplied
associated equipment due to, or arising from, faulty design, materials, sufficient
to prevent safe and full commercial use of the plant, the reliability test shall be
considered void and the reliability test period of 10 days shall be recommenced
after the Supplier has remedied the cause of defect.

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

causes:

a) Plant tripping due to zbove causes;

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

c) Major defects to warrant plant shut-down or interruption for repair which
would otherwise affect safety 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 shall
recommence after the Supplier has remedied the cause of defect.
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GW-13.6 Tests Failures

If any equipment or comporent 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 orly 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 reports of all NPC's specified tests and other

manufacturer standard tests shall be furnished to NPC within a maximum of

fifteen (15) days following the completion of the tests.

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

information:

a) Date of the performance of test;
b} Equipment data; and

C) The equipment serial number.

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

GCW-12.8 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. 1n such
case, the Supplier shall proceed with the Factory Tests in accordance with the
requirement of the specification and the manufacturer's test procedures as
approved by NPC.

Issuance of the Certificate of Waiver of Tests Witnessing/Inspection for
equipment required to be witnessed by NPC or its authorized representative(s)
however, shall in no way relieve the Supplier of his responsibility to conform to
the approved test procedures and the requirements of the Specifications.
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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 inciude but not limited to:

a) Plant principles in management and practices for operators, technicians
and in maintenance personnel; and

b) Operation and Maintenance training program covering electrical,
mechanical and instrumentation and control.

The Supplier shall provide training material in the form of drawings, instructions
and/or audio visuals. The training material shall include but not limited to the
following topics:

a) Handling and Storage
b) Application

c) Installation, Operation and Maintenance
d) Environmental Performance

e) Electrical and Mechanical Performance
f) Basic Troubleshooting

The following subject shall be discussed thoroughly with SPUG End-users and
Technical Services Group:

a) Basic Solar PV-Diesel Hybrid system features and operation;
b) Field and remote control operation;
c) Interrogation for access of event data, status, fauit records and

metering data;
d) Fault finding;

e) Application of protection and control settings/reconfigurations,
including integration of supplied controllers;

f) Integration of additionai 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.
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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 shalil
be supplied and included in the cost of the equipment in the Bid Price Schedule.
A set of each type of software including licenses plus instruction manuals shall
be provided by the Supplier.

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 stardard practice. An adequate supply of touch-up
paint shall be supplied by the Manufacturer/Supplier which shall be used for
painting surfaces that will be damaged during transport and installation works
including surfaces that show signs of corrosion. Color of final painting shall
preferably be similar to the existing final color of the equipment and structures
or as approved by NPC.

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

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

Within sixty (60) calendar deys 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;
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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 specificatiohs
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 shali be easily removable at site.

All iron or steel extemal 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.

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.
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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 instaltation 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 witl 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 filr 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.

GW-15.4 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 [atest 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-
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forma checklists for all requirements of the Supplier's quality control and
assurance program and those called for in this Specification.

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

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

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

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

d) Control their measuring and test equipment in accordance with the
established procedures for measurements and calibration systems and
ensure that such equipment that may be used by Sub-Suppliers to verify
work is similarly controlled.

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

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

GW-16.3 Quality Plan

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

GWwW-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.

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 plan: 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 shail 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 controller, PV/soilar
controller, ECS/ESS controller and Genset controller. The warranty shall also
include the converters, wiring and interfacing of the PEMS.
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The Supplier shall provide on-call support for issues beyond the technical
capability of NPC personnel as specified in the scope of works. If issues cannot
be fixed or solved by telephone support, the Supplier must be able to send to
the plant site their appropriate staff within ten (10) calendar days after NPC's
notification.

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

a) Checkingfinspection of the installed equipment;
b) Conduct evaluation and assessment of operating parameters;

¢) Make necessary adjustment/updates on instruments, controls, system
configurations and firmware/software;

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

e) Provide training and/or informative instructions similar to items “a)” to “d)”

to NPC Plant Operation and maintenance Personnel. Such

training/instruction shall be conducted (hands on) in such a way that NPC

Plant O&M Personnel would be able to perform reliably and satisfactorily.

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

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 requesied maintenancefrepair services within ten (10) calendar
days, a penalty shall be charged to the Supplier as follows:
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Penalty = Prevailing electricity rate in pesos per kW-hour x Produced
Energy based on the approved Annex H.5! in kWhiday x
number of shutdown days counted from 11" day of supplier’s
receipt to NPC’s request without action.

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

1 Approved Annex H.5 “Computation of Performance Ratio and Annual Yield using PVsyst Software”
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SECTION VI - TECHNICAL SPECIFICATIONS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS
AW-1.1 General

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

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

Materials and structural parts that the Contractor shall supply and install, and
which will be incorporated in the structure shall be new and unused. They
shall be suitable for their intended purpose and appropriately matched to
each other complying with all applicable regulations, quality and dimensions
standards. Defective work is not acceptable.

AW-1.2 Submission of Samples

At least one (1) month before the start of any installation or application of
materials, the Contractor shall submit samples of materials for ali sections for
evaluation and approval. No work shall be done until after samples are
approved by the NPC Representative in writing. All work must strictly conform
to approved samples as to quality, texture, color and finish.

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

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

AW-1.3 Substitution of Materials

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

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

No price increase will be allowed for a better kind of material.
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BID DOCUMENTS DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING

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

SECTION VI — TEGHNICAL SPECIFICATION LuzP23Z15898¢e

AW-1.4 Certification of Materials

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

AW-1.5 Other works which even if not specifically mentioned in the Section and
Schedule of Requirements shall be included:

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

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

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

¢ Protecting the Works from heat, wind and rain

« Protection and safety measures required

Protecting the executed works and the items handed over the execution of

same from damage and theft up to the time of acceptance

Supplying of the operational materials

Supplying of consumable stores

Supplying of fitting dowels

Supplying of simple type pipe covering, e.g., in the shape of pipe

sheathings with corrugated cardboard and the like

Supplying and fitting of pipe fastening elements, e.qg., pipe clips, hangers,

etc.

installing and dismantling as well as providing all framework and scaffolds

Making blackouts on concrete

Chemical preservation of timber

Instructing the operating and maintenance personnel

e & & o

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

AW-1.6 Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for various items of Architectural
Works. Payment will be made at the corresponding pertinent pay items in the
Schedule of Requirements. Payment shall constitute full compensation for all
labor, materials, equipment, tools and incidentals necessary for the
completion of each work.
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BID DOCUMENTS DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION LuzP2321589Se
AW-2.0 PLUMBING FIXTURES AND FITTINGS
AW-2.1 General

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

AW-2.2 Make

The model numbers herein given 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-2.3 Trade Marks

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

Maintenance Manual shail 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-2.4 Fixtures

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

a) Bibbs - Nickel Plated Copper or Brass Alloy
b) Floor Drain - Stainless or Brass Alloy
¢} Clean-outs - Brass alloy

AW.2.5 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 rigid manner. Water closets shall
be sat on Boll-Wax.

Installed plumbing fixtures shall be kept clean and in working order fbr
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.

NATIGMNAL POWER CORPORATION VI-AW-3
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BID LOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN [SLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTIOM VI —~ TECHNICAL SPECIFICATION LuzP23Z1589S5e

All flush valves shall be equipped with vacuum breaking devices.
AW-2.6 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate

 measurement and payment will be made for plumbing fixtures. Payment will
be made at the corresponding pertinent pay item under architectural works in
the Schedule of Requirements. Payment shall constitute full compensation for
all labor, materials, equipment, tools and incidentals necessary for the
completion of this work.
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BID DOCUMENTS

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

SECTIOM VI — TECHNICAL SPECIFICATION LuzP2321589S¢

AW-3.0

AW-3.1

AW-3.2

CONCRETE MASONRY WORKS

General

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

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

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

Materials

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

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

Mortar Proportions:

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

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

b) Intersecting hollow blocks walls and partitions shall be bonded by
overlapping units on alternative course or by the use of 6.3mm (1/4”)
diameter ties at 610mm (24”) O. C. every second course (maximum)
anchored in filled cells.

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

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

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

¢) Reinforcement shall be as specified in Section “Structural Steel”.
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN [SLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATION LuzP2321589Se

AW-3.3

AW-3.4

AW-3.5

AW-3.6

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

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

Installation

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

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

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

Concrete Lintel

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

Testing of CHB

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

Measurement and Payment

Measurement and payment for Concrete Hollow Blocks including its
reinforcing bars will be based on the area in place and accepted by the NPC
Representative.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for concrete masonry works.
Payment will be made at the corresponding pertinent pay item under
architecturat works in the Schedule of Requirements. Payment shall constitute
full compensation for all labor, materials, equipment, tools and incidentals
necessary for the completion of this work.
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION V! - TECHNICAL SPECIFICATION LuzP23Z1589Se
AW-4.0 PLASTERED PLA!N CEMENT FINISH
AW-4.1 General

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

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

AW-4.2 Materials

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

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

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

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

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

AW-4.3 Application

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

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

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

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

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

NATIONAL POWER CORPORATION VI-AW-7
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATION LuzP2321589Se

AW-4.4 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for plain cement finish. Payment will
be made at the corresponding pertinent pay item under architectural works in
the Schedule of Requirements. Payment shall constitute full compensation for
all fabor, materials, equipment, tools and incidentals necessary for the
completion of this work.
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81D DOCUMENTS DESIGN, SUPPLY., DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION V) — TECHNICAL SPECIFICATION LuzP2321589S¢
AW-5.0 PAINTING AND VARNISHING
AW-5.1 General

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

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

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

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

AW-5.2 Inspection of Surfaces

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

AW.5.3 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:

o Maker

e Paint and relevant thinner

¢ Gross and net weights

+ Date of supply by the maker’s factory

The openings of the containers shall leave enough room for a stirring
appliance.

NATIONAL POWER CORPORATION VI-AW-8



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
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SECTION Vi — TECHNICAL SPECIFICATION LuzP23Z21589Se

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

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

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

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

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

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

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

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

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

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

AW-54 Colors and Samples
All colors shall be subjected to the approval of the NPC Representative.

Tinting of matching colors shall be done under the supervision of the NPC
Representative. In all cases, a sample shall be applied on the job and the
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SECTION Vi - TECHNICAL SPECIFICATION LuzP23215895¢e

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.

AW-5.5 Workmanship

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

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.

AW.-5.6 Protection

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

The Contractor shall note that some damage to paintwork during shipment,
storage, and building-in and particularly during grouting of the steel lining is
unavoidable and the application of all protective treatment shall be
programmed accordingly. Care shall be taken to remove salt crystal liable to
become deposited during the sea transport and/or storage at seaport by
thorough washing with clean fresh water. Before any coat of paint is applied,
the surface shall be prepared as hereunder described, so that it is clean and
free from all deleterious matter and completely dry.
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AW.5.7

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

Protect all parts of the building from painl 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 exciude
dust until finish is dry.

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

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

Paint Application

Materials, which are subject to working instructions, shall be treated according
to these instructions, uniess 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 ievels are to be formed, the prime coated surfaces shall be completely
being covered with suitable undercoat filler ribbed and smoothed.

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

Drying periods prescribed by the manufacturer shall be observed, for open
surfaces, as well as for edges or 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.
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AW-5.8

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

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

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

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 shail not be
contaminated by water or oil in the compressed air.

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

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

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

Painting work shall not be carried out at a temperature below +5 °C and
above 50 °C. In addition, painting work shall not be carried out on surface
affected by the action of rain, fog and moisture or water of condensation; work
started on such surfaces may not be continued until the surfaces to be
painted are completely dry.

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

SECTION Vi — TECHNICAL SPECIFICATION LuzP23Z1589Se

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

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

Concrete and Plastered Surface

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

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

* 1 coat of coal-tar epoxy.
s 2 coats of a mineral-filled water-resistant coat-tar epoxy.

Concrete, cement plaster, efc. exposed to oil, surface shall be dry, if possible
sandblasted, clean and slightly roughened. '

» 1 coat with a plastic-modified hydraulic mortar.

e 2 coats of an oil-resistant synthetic resin-based paint.

Concrete exposed to Mechanical and Chemical attack.

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

e 2 coats of 2-pack epoxy-based paint.

Concrete flooring exposed to mechanical wear and oil.

o 3 coats of chlorinated rubber-based paint. The first coat shall contain
15% thinner.
Internal concrete, plastered walls exposed to abrasion.

» 3 coats of an oil-free, synthetic resin-based, dust-binding paint.
Concrete flooring subject to minor mechanical wall.

» 2 coats of an oil-free, synthetic resin-based, dust-binding paint.
internal plastered ceilings and walls.

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

Wooden Surfaces

a) Exterior Parts — N/A

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

* 1 coat of fungicide and bactericide ingredients after first coat.

MATIONALL POWER CORPORATION Vi-AW-14

(D



BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATION LuzP23Z1589Se

AW-5.9

e 2 coats of synthetic resin-based lacquer with white active
pigments.

¢) 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 fiat 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 ceating 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 biushing of
lacquer products.

Steel Surfaces
Details are given General Technical Requirements.
Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for painting. Payment will be made
at the corresponding pertinent pay item under architectural works in the
Schedule of Requirements. Payment shall constitute full compensation for all
labor, materials, equipment, tools and incidentals necessary for the
completion of this work.
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AW-6.0 CONCRETE FLOOR HARDENER
AW-6.1 General

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

AW-6.2 Materials

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

AW-6.3 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for concrete floor hardener.
Payment wili be made at the corresponding pertinent pay items under
Architectural Works in the Schedule of Requirements.

Payment shall constitute full compensation for all iabor, materials, equipment,
tools and incidentals necessary for the completion of this work.
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AW-7.0 ROOF GUTTER
AW-7.1 General

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

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

AW.7.2 Materials

Material for roof gutter sheet shall be weather, rust free and non-flammable.
It shall be 0.6 mm thick Pre-painted gutter. Sheets must be baked or cut to
designer’s choice.

AW-7.3 Workmanship

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

AW-7.4 Measurement and Payment

Measurement and payment for Roof Gutter will be based on the projected
length inspected and accepted by the NPC Representative.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for roof gutter. Payment will be
made at the corresponding pertinent pay item under architectural works in the
Schedule of Requirements. Payment shall constitute full compensation for all
labor, materials, equipment, tools and incidentals necessary for the
completion of this work.
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AW.8.0 DOWNSPOUTS AND ROOF DRAINS
AW.-8.1 Scope of Works

a) Downspouts

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

b} Roof Drain

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

AW-8.2 Measurement and Payment
a) Downspouts

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

b} Roof Drains

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for downspout and roof drain.
Payment will be made at the corresponding pertinent pay item under
architectural works in the Schedule of Requirements. Payment shall constitute
full compensation for all labor, materials, equipment, tools and incidentals
necessary for the completion of this work.
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AW-9.0

AW-0.1

AW-9.2

AW-9.3

AW-9.4

SOIL TREATMENT
General

The work to be done under this Section shall include all labor, materials, tools
and equipment necessary for soil treatment.

The Contractor shall treat the soil under the building 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.

Material

Material to be used shall be a solution commoniy used by licensed companies
or entities engaged in pest control or pest eradication. Banned solutions must
not be applied.

Application

The application of solutions follows the sequence of construction and the
following are the order treatment:

a) Thoroughly saturate every linear meter of excavation for footings-and
other cement work.

b) After grading and ieveling the soil in the ground and layers of gravel laid
preparatory to the pouring of concrete, flood or soak every square floor
area.

¢} As soon as the building is constructed, just prior to the landscaping of
the lawn and garden, saturate every iinear meter perimeter of the
building, about three (3} meters wide, with the termite proofing solution.

d) Treat earth fills thoroughly as they may carry termite colonies. As soon
as the fill is packed and leveled, saturate every one square meter area
with 4 litters of the termite-proofing solution.

An ordinary watering can (sprinkling can} can be used fo saturate or saturate
areas with the termite-proofing solution. However, for convenience and
thorough and faster application, use a power sprayer with 3 to 5 gallons per
minute capacity. .

Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for soil treatment. Payment will be
made at the corresponding pertinent pay item under architectural works in the
Schedule of Requirements. Payment shall constitute full compensation for all
labor, materials, equipment, tools and incidentals necessary for the
completion of this work.
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AW-10.0 PREFABRICATED CONTAINER HOUSE

AW-10.1 General

The specification covers the features and technical requirements for the
supply, delivery and erection/installation of one (1) unit, 20ft. Prefabricated
Storage Room. Other parts and accessories which are not specifically
mentioned herein but are necessary for the proper assembly and erection of
the staff house shall be included to be furnished.

All materials to be used and incorporated into the staff house shall be new
and unused. They shall be suitable for the intended purpose and shall comply
with all applicable regulations, quality, and standards.

The Supplier shall accept full responsibility for his work including design,
performance qualifications, specifications, documentation, reports, fabrication,
assembly, corrosion protection, shop testing, preparation for shipment, field
testing, warranty provisions and compliance with the applicable codes and
standards and the requirements of this Specification.

AW-10.2 Work Scope

The works and services to be performed by the successful bidder shall cover

the supply, delivery, and complete erection/installation of cne (1) unit, 20ft.

Prefabricated Container House which shall essentially consist of but not

limited to the following:

1. Moving-in including furnishing, installation, construction, operation and
maintenance of general construction facilities.

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

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

4. Supply and installation of one (1) unit twenty (20) feet Prefabricated
Storage Room with the following specifications and fixtures:

Dimensions 6.Q meters length by 3.0 meters width by 2.7m
height
Container Frame Sq_uare tubing, 4 mm base metal thickness, pre-
painted.
50mm Polystyrene insulation with double-sided
Wall Panels 0.45mm pre-painted Gl sheet
NATIONAL POWER CORPORATION VI-AW-20
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f Panel 50mm Glasswool insulation with pre-painted Gl
Root Panels sheet roof and interior ceiling
Flooring MGO board with linoleum tiles
Windows
(4 seis - 1.0m x Aluminum fixed louver windows with insect screen
0.45m)
Door
(1 set - 0.80m x Steel Door
2.1m)

5. Application of touch up paint for scratch during installation.

6. Removallclearing of all debris and waste/excess materials prior to
demobilization.

AW-10.3 Design Criteria for Prefabricated Container House
The prefabricated container house shall be designed for the erection on the
concrete foundation. All materials under these specifications shall be
designed, constructed and erected in accordance with the requirement of the
specification and codes of AISC, ASTM and other such regular published and
accepted codes except were modified or supplemented by these
specifications.
Wind load
The wind load shall be based on the latest edition of NSCP.

AW-10.4 Measurement and Payment
Measurement and payment for prefabricated container house will be based
on the corresponding contract unit price (set) under the 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 inciuding equipment and tools
required to complete the work and all associated costs for site grading,
foundation/ slab construction including transport to site.
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SECTION Vi — TECHNICAL SPECIFICATIONS

CW — CIVIL WORKS
TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.
CW-1.0 GENERAL CONSTRUCTION FACILITIES........ccccinnnnirinnnenininneneervasanans 1
CW=11T1  SCOPE ittt ettt es s saest s sanens b s rr et a e srab g n s e b e b s s a b e bbb e e s Re R RS aaesanarme s sas 1
CW-=1.2  MOVINGN oottt eseee s et et sete st s saassass e s sassassab e s s b s b s e seraas e e e ansrmessons 1
CW-1.3 Supplier's Camp Facillies ... snecsssseessssassssssos 1
CW-1.4  Water SUPPIY ..o receeetsinses st ssaesnssssstrsiasssssssssssssbasaa s saasas st sssnsssnssrmnons 1
CW-1.5 Sewerage Disposal and Sanitation ... 1
CW-1.8  Fire ProteCHOM.....vccccrieirrectcniesissinminesininesnresrrenesessessossossossasssssassessnsanassssans 2
CW-1.7  CoNSIrUCHION POWET ...coiririerceeetenieciencciisrciessineeeesesaasaessesse s saa s sessasssseanessnssasneas 2
CW-1.8  Camp SeOUIMY ceoiriereeeevteiriccesticcta e s s ssssisesireeassaesssasnsessasaasaaseesssnnasesnnnannennnans 2
CW-1.9 Construction Material StOragE ......covmrirniinienmnieriniomnenneeneommmeneesecersesssssens 2
CW-1.10 Removal of Camp and Construction Facilities .........cccovmniniincciinccsennineeninens 2
CW-1.11 Measurement and Payment.......cccccicrininnmmnecimrommiensonnenonmisseonsesssnssnnssan 3
Cw-2.0 CARE OF WATER DURING CONSTRUCTION ........covrreerrercrrranereornenne 4
CW-2.1  SCOPE..oveecreerrereteereer v anens eSS e I e e e tae e ea bt e e rraneaeesannere 4
CW-2.2  Drainage and Dewatering ...........occccrmineiinininiisiereiisesesssesssssessssssessssessessss 4
CW-2.3 Measurement and Payment ... oo 4
CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS........cccccuveunn. 5
CWVVeBT  S00PE ettt eae e srss et e s s e s sss s e bt s bt tssbesbenssssssssseenesennenearennesnanan S
CW-3.2  General CONGIIONS .....c.c.eeveerveennneccintnnnss v ise s rssssssss e sessssasssssssasasssseses 5
CW-3.3 Measurement and Payment.. ... sesesssssssessesssssisosconne 6
CW-4.0  SITE GRADING ... rrrerscnresessscesssneesraesreesrassisssessaseerassarsssense 7
CW-8.1  SCOPE cucorureccerireiinresitie s sesrsssse s rasassssssssss st s sems e asneseeasasasessasnsaseeenanens e 7
CW-4.2  Clearing, Grubbing and MiScellaneous WOrK .............ccoeeeomrerermreeessessessesessesnnes 7
CW-4.2.1 Clearing and Grubbing.......ccocceeeeeeuriicire e cesesessssess s eosanesssssesnees 7
CW-4.2.2 MisCllan@ous WOTKS ......ccceeeeirririneireeeeseesescscessssssisescsiesesnososeas smemnee 7
CW-4.3  Grading .o s issesiasessesssasnsrssossesseseessessosssssssassssnssssseses sevnes 7
CW4. 3.1 GENETAL ..ottt stere bbb ss st sa s neeneenanes 7
CW-4.3.2 Classification of Materials..........oeveeiiineecieirceeer e 7
CW-4. 3.3 SHIPPING v rerirrcritrricsin ettt ees s s s sssesssssstasssssasssssmeene semnes 8
CW-4.3.4 Excavation and Fill .......c.ccriiiciciceeiereeeseesccacetssisesessssssecsnonenen 8
CW=4.3. 5 SHAES ..ottt seses s sae e se s st sassb st e ssemeenaeesenene 9
CW-4.3.6 SliP-OULS...eeeeereeeieceie it s ceereseessssseesssssaessestsessessessesssneessseseneses 9
CWeZd  DISPOSEL ...eiieiererie ettt sis ittt saesaee s rs s s s e aa s obssmeneesesneeseensenseesnesenenan 9
CW-4.5 Sources of Fill MAterials ........ccocuimmrirciiriciiri ettt as e eeneesenseee e 9
CW-4.8 Environmental REQUIFEMENES........ccceueeveevvrrivieitesminess e sseceessscesersosssnssmnsesens 9
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CW-4.7 Measurement and PaYMEDNt......cccciiiimmn s 10
CW-4.7.1 Clearing and Grubbing .....c.cococeurvrmriemrereneresiisinmnnnsseeesscnnnens 10
CW-4.7.2 Miscellaneous WOTKS ........cceieererrrverressesissssssesinsssssssessssssessessssesnes 10
CW=4.7.3 SHIPPING woreeeeenerencemniimiirretssssn e snsssssssssasssssessenmanssssns ssbssssnses 10
CW-4.7.4 Grading EXCAVALION......cccccmnmmminmmnimrinsseieiee s sisessessessssnsansoncoa 10
CW-4.7.5Grading Fill.........oovecviiieniciincccnmnnicnmes s snsesserninssssssssssscsessaenas 10
CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL .....ccoconrererivnensinias 11
CW-B.1  SCOPE creeeeeicerenrrsiesess et s e sesase b b a s s bt nar e aar e bbb s e a b s et s e babas s e s 11
CW=5.2  MaLEIIAIS c.eeeeee e eeceereereerrenesssaescsrssssasasassams e s sae e s s s s e s s b s v s eba e nnnnsnsssesssssne 11
CW-5.2.1 Structural EXCavation ........c.evemrerrnsserreececcsesresnssnsssnssssssssssssses 11
CW-5.2.2 StrUCIUTAl Fill....cooveiiieeceerreiriecieoienicnenrsecseeseesnessaassssssnssnsssssnnrsssmenss 12
CW-5.2.3 Special Foundation, if @ny ... 11
CW-5.2.4 Structural BacKfill.........cceceerecermmeeinnnneninsssosmnnmssescsnnsssssssses 12
CW-5.83  CONSITUCHION vo.covnemere et 12
CW-5.3.1 EXCAVAON.....ctietireereeitestesrsseesessnsaorescasassennanssssnsssssossirasssssssasanssesaness 12
CW-5.3.2 Structural Foundation Fill...........cocvcemminnnnrresssinnnisnssiinnns 13
CW-5.3.3 Special Foundations......cccmiomiisinssnene. 13
- CW-5.3.4 Backfill .c.ccnrermrrrrenrenncs v thesuetbe e b s aes bR Rs e R et 14
CW-5.4 Measurement and Payment..........oocvvevevimiininiininiiccinsssnsrenesissosessees 14
CW-5.4.1 Structural EXCavation ... 14
CW-5.4.2 Structural Foundation Fill.............eeerreeiciecninininiimn e, 15
CW-5.4.3 Special FouNdations. ... rnccinccioncinniisnninssssiannnes 15
CW-5.4.4 Structural Backfill........c.coorvmrenrisicerrs e ceeccecesesssnsnosessnsesemnosssens 15
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and
Water Supply Pipes and Cable Trench...... . 15
CW-6.0 CONCRETE ... riiitiiiiiinianesesosnesesosiestsessrestonssesssossnssssersaressssnsansesnnssess 16
CWeB.T S0P ticviriiiirirecitiitint i ccecreesieecsnassn e s ssessas e e e s ee e s ar st eene s sbesaeeseeatasssessasonasnsrassasssnns 16
CW-6.2  Class Of CONCTELE .o..viciiiiciierrircnrr e s s esen s e e e ssnsassssossaasatsssssasenes 16
CWB.3  MaALrIAIS .ooeereceeccececccircc e rr s e sess e e sne s st st eenasasorbassbaaaa s sossastrns 16
CW-6.3.1 CaMENE ...ttt s r et s e sn s e sne s snessn s e s s nnnennsas 16
CW-6.3.2 Reinforcing Steel ..ot 16
CWeB. 3.3 VAN 1. ceiriceieceie et e saeesasseesas st s sss st sesbess s essasssessesanessssseasnnsssass 16
CW-8.3.4 AQOregates......ccurmiiiirmirrcscstnnscsinesesrasaresseessessasssansassssssesnsnsssnne 16
CW-B.3.5 FOMMWOTK ....ooiiieiiriienicr e encsnnesssessssscsesssreeserstesssesssersssnsesessranessares 17
CW-6.4 Storage of MaterialS.......ccovveirrreriiriisieciiniencsiemsescisenssaessess s seesseessessanssnesnes 17
CW-6.4.1 Cement and AQGregates. ..o imeeimemrmsananieiens 17
CW-6.4.2 Reinforcing Steel ........ccomimrcccimncicrerc s 17
CW-8.5  CONCIELING «oeiiiirrecccercmrmnssenscesirree et seessrsasessrssnassssassnsesessissnessssssnassesosans 18
CW-6.5.1General ......coevevveerernrnnne. eererer e ————————oaaeaessarasarrebebesthenea s st et s benee 18
CW-6.5.2 Formwork Construchion .......cccriiirericniriccsercreesseeeenssssessaessrvsessnne 18
CW-6.5.3 Placing Reinforcement..........coicnimmineeniecccnnneesseeesensssnene 19
CW-6.5.4 MixXing CONCIEtB....c...cciiiiciiriieienercinnensienninsese e s sressesssesseessnesssnnss 19
CW-6.5.5 Placing CONCIEtE ....ccovvecieerimiriecrirccoriniessensassessessiccsesssisssnssssnees 19
CW-6.5.6 Finishing CONCIrete ........cocovvevreverieeesccresrenn e s ssaacsovees 20
CW-86.5.7 Removal of FOMMIS i cineeniie st es st sssaeseccnnnes 20
CW-6.5.8 Curing and Protection ... ceiecnsciecncsnnssesses e ssese e snenes 20
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CW-1.0

CW-1.1

CW-1.2

CwW-1.3

Cw-14

CW-1.5

TECHNICAL SPECIFICATIONS

CW — CIVIL WORKS

GENERAL CONSTRUCTION FACILITIES
Scope

This section covers the construction and/or maintenance of access roads,
drainage system and other appurtenant structures, moving-in of the 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 [ocation
and in the manner approved by the NPC. The Supplier shall submit sufficient
detailed plans showing the proposed location of such stationary equipment and
plant and other pertinent data. No installation of such stationary equipment
shall be undertaken 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, under competent direction,
such camps and facilities as are necessary for the housing, feeding and
accommodation of his employees.

Water Supply

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

CW-1.6 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.

CW-1.7 Construction Power

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

Cw-1.8 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. :

CW-1.9 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.

CW-1.10 Removal of Camp and Construction Facilities

After the completion of the work covered by the contract and prior to
acceptance of the completed work, the entire camp facilities of the Supplier,
including its water supply system, electric distribution system, quarters,
warehouses, shops, dining halls, commissaries, temporary shed and other
facilities therein shall be removed by the Supplier. The site shalil be cleared and
cleaned as directed by the NPC.
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CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Supplier's
Construction Facilities. The cost of furnishing, constructing, maintaining,
operating and removing of temporary drainage structures, pumping system and
other dewatering devices necessary to keep construction operations free from
water, shall be included in the various pay items in the Schedule of
Requirements for structures where such care of water is required.
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Cw-2.0

Cw-2.1

Cw-2.2

CW-2.3

CARE OF WATER DURING CONSTRUCTION
Scope

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

Drainage and Dewatering

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

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

Measurement and Payment

No separate measurement and payment will be made for the Care of Water
During Construction operations. The cost of furnishing, constructing,
maintaining, operating and removing of temporary drainage structures,
pumping system and other dewatering devices necessary to keep construction
operations free from water, shall be included in the various pay items in the
Schedule of Requirements for structures where such care of water is required.
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CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS
CW-3.1 Scope

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

CW-3.2 General Conditions

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

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

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

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

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

Stockpile (and cover if possible) or 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.

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

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

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

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

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

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

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

I) 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.
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Cw-4.0

CW-4.1

Cw-4.2

CW-4.2.1

CWw-4.2.2

Cw-4.3

CW-4.3.1

CW-4.3.2

SITE GRADING
Scope

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

Clearing, Grubbing and Miscellaneous Work
Clearing and Grubbing

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

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

Miscellaneous Works

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

Grading

General

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

Classification of Materials

All materials in grading work shall be unclassified regardless of the nature of
materials encountered during grading excavation and of materials used in

grading fill. 1t is on the basis of unclassified material that Supplier shall
determine his unit bid price for grading excavation and grading fill.
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CW-4.3.3 Stripping

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

CW-4.34 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
any excess of excavation shall be refilled, where required, with approved
materials that shall be furnished, place and properly compacted at the expense
of the Supplier.

Unsuitable materials, as determined by the NPC, which may be encountered
below established grade, shall be removed to a depth as directed and
accordingly replaced with suitable materials approved by the NPC. The
removal and proper disposal of such unsuitable materials shali 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 tess
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 144KPa. In
no case shall filling and compaction work to be done without the presence of
NPC's inspectors. The Supplier shall be held liable for any structural instability
or damage that might result in consequence to non-compliance of this
requirement. The Supplier shall institute corrective measures to bring the
foundation base to a condition or state that will conform to the required bearing
capacity; and also to repair and make good any damage on the structure to the
satisfaction and at no cost to NPC.

£

or
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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-43.6 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.

CW-4.4 Disposal

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

Cw-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

CWw-4.7.1

CW-4.7.2

CW-4.7.3

CW-4.7.4

CW-4.7.5

Measurement and Payment
Clearing and Grubbing

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

Miscellaneous Works

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

Stripping

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

Grading Excavation

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

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

Grading Fill

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

Payment will be made at the contract unit price for the item Grading Fill in the
Schedule of Requirements, which payment shall constitute full compensation
for furnishing of all materials, labor, construction equipment and incidentals
necessary to complete the work item.
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CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope
In accordance with the spec":ﬁcations contained herein and as shown on the
drawings and otherwise directed, the Supplier shall perform all the required
structural excavation, fill and backfill for the entire project, including the proper
disposal of excess excavated materials.
CW-5.2 Materials
CW-5.2.1 Structural Excavation
No classification will be made on the materials excavated. The Supplier shall
determine his/her unit bid price for structural excavation based on unclassified
material regardless of the nature of the materials actually encountered and
excavated.
CW-5.2.2 Structural Fill
a. Sand and Gravel Fill
The material shall be of the same classification as the sand and gravel base
consisting of river sand and gravel as approved by the NPC. The composite
material shall be free from vegetable matter and lumps or balis 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
254 mm (1") 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 Fili
Structural earth fill shall consist of filling with suitable materials obtained from
grading excavation or from borrow areas approved by the NPC.
CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

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

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

Bed materials for water pipes and/or drainage culverts shall use sand fills.
Cw-5.24 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
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.

CWwW-5.3 Construction
CW-5.3.1 Excavation
a. General

The Supplier shall notify the NPC sufficiently in advance before the beginning
of any excavation so that a joint survey for baseline data and cross-sectional
measurements can be undertaken on the undisturbed/naturat ground surface.
All excavation shall be carried out according to the lines, slopes and grades
shown on the drawings. [n case an increase or decrease in quantities occur
as a resuit 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 uniess a written
approval has been issued by the NPC.

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

c. Drainage and Sewerage Pipes and Cable Trench

The width of trench excavation for drainage and sewerage pipes and cable
trench shall be as indicated on the drawings. All trench bottoms shall be
excavated to the foundation grade indicated, regardless of the foundation
material classification.

d. Water Supply Pipes

Trenches for main or feeder lines shall be excavated to the depth of no less
than 0.25 meter on open ground and 0.60 meter under roadways and parking
areas, both depths measured from the finished grade surface.

Service pipes shall be buried to a depth of at least 0.15 meter below grade line.
CW-5.3.2 Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the
foundations have been inspected and approved by the NPC. Fill materials shali
be placed and spread in layzr covering the entire length and breadth of the
section under construction, each layer not to exceed 15 cm. in loose volume
thickness and compacted thoroughly to the desired compaction as determined
by the NPC. No succeeding layer shall be placed until the previous layer has
been tested and approved, as to compaction, by the NPC.

CW-5.3.3 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
CW-5.2.3.

Selected materials shall be placed in 15-cm layers and compacted until the
required bearing capacity is attained.
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CW-5.34

CwW-5.4

CW-5.4.1

Backfili

1. Structures, Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

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

Measurement and Payment
Structural Excavation

Measurement for payment for structural excavation performed by the Supplier
for structures (except drairage, sewerage and water supply pipes, and
appurtenances of which cost of excavation and backfill is included in the cost
of installed pipe and constructed appurtenances) will be based on the number
of cubic meters of materials excavated.

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Structural Excavation.
Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements which payment shall constitute full
compensation for furishing all labor and equipment necessary for excavation
work and proper disposal of excess material excavated.
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CW-5.4.2 Structural Foundation Fill

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

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

CW-5.4.3 Special Foundations

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

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

CW-5.44 Structural Backfill

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

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

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. Payment for
trench excavation and backfill for pipes shall be included in the payment
pertaining to pipes as shown in the Schedule of Requirements.
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CW-6.0 CONCRETE
CWwW-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 |
or Type 1P for genzral 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.

CWwW.-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 shail 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, shall be
plywood. For unexposed surfaces, undressed square-edge lumber may be
used. Forms for surfaces requiring special finishes shall be plywood, or shall
be lined with plywood, a non-absorptive, hard-pressed fiberboard, absorptive-
type lining or other suitable material. Plywood, other than for lining, shall be
concrete-form plywood free of raised grain, torn surfaces, worn edges, patches,
or other surface defects, which would impair the texture of the concrete surface.
Surfaces of steel forms shall be free from irregularities, dents, and sags.

CW-6.4 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 air tight and weatherproof bins. Stored cement shall
meet the test requirements at any time after storage when NPC orders retest.
At the time of use, all cement shall be free flowing and free of lumps.

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

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

CW-6.4.2 Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for
reinforcing steel.
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CW-6.5 Concreting
CW-6.5.1 General

Cw.-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 ard 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 carnber.

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

staining grease.

Tolerance and Variations: The Supplier shall set and maintain concrete forms
to ensure that, after removal of the forms and prior to patching and finishing,
no portion of the concrete work will exceed any of the tolerances specified.
Variations in floor levels shall be measured before removal of supporting
shores. The Supplier shall make the necessary corrective measures for the
variations 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 allcwable variations. Except as otherwise specified herein,
tolerances shall conform to ACI 347.

CW-6.5.3 Placing Reinforcement

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

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

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

Rack surface, upon which cornicrete 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 a:l debris and refuse resulting from work.
CW-6.5.8 Curing and Protection

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

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

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

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

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

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

CW-6.5.10  Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings or
where 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 fo the Corporation.

Repairs shall be made at surface imperfections due to faulty placing of concrete
and cuts on the structures due to the removal of excess concrete on the lines
shown on the drawings. Such repairs shall be made immediately after early
stripping of the forms, after the imperfections have been identified and the
methods of repair appropriately established.
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CW-6.5.11 Second Stage Concrete

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

CW-6.6 Measurement and Payment

Measurement for payment for Concrete (except concrete which shall be
measured for separate payment} will be based on the volume of concrete
placed and accepted within the neat lines of the structure as shown on the
drawings or in accordance with the manner of measurement set forth in the
various sections of the Technical Provisions. No deduction will be made for
rounded or beveled edges or space occupied by the metal items 10 sq. cm. or
less in cross section, embedded in concrete.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Concrete. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the Schedule
of Requirements which payment shall cover all costs for furnishing all labor,
materials, including equipment and tools required for concreting work. Payment
shall also include non-shrink cementitious grout and epoxy grout inside
foundation block out and above engine base plate and care of water.
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CW-7.0 REINFORCING STEEL
CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

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

CwW.7.2.2 Sampling

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

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

Before materials are ordered, the Supplier shall furnish all order lists and
bending diagrams for the approval of the NPC. The approval of order lists and
bending diagrams by the NPC shall in no way relieve the Supplier of
responsibility for the correctness of such lists and such lists and diagrams. Any
expenses incident to the revisions of materials furnished in accordance with
such lists and diagrams to make them comply with the drawings shali 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.
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CW-7.3.2

CW-7.3.3

Cw-7.3.4

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 6mmo to 20mma inclusive D=6d
Bars 25mm® and 28mm® 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 cover over
reinforcing steel is not specifisd 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. Ears 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.

NATIONAL POWER CORPCRATION m l VI-CW-24



BIiD DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL KHYBRID SYSTEM (WITH ESS)

SECTION Vi — TECHNICAL SPECIFICATION LuzP23Z15895¢e

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-corradible material.

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

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

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

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

Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
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.
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CW-7.3.5 Splicing

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

All reinforcement shall be furished 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 24d 300mm
Compression 20d 300mm

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

The quantity to be paid for shall be the calculated theoretical number of
kilograms of reinforcement stee! bars as determined from the net length of the
steel shown on the drawings, incorporated in the concrete and accepted.

The weight of deformed bars will be computed from the theoretical weight of
the same nominal size as shown in the following tabulation:

Designation Size {mm) Weight (ka/m)
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

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

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for the accepted quantity of
Reinforcing Steel. Corresponding cost hereof shall be included in the unit bid
price of relevant item(s) in the Schedule of Requirements which payment shall
be made in full compensation for furnishing materials, {abor, equipment and
incidentals necessary to complete this item.
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Cw-8.0 STRUCTURAL STEEL
Ccw-8.1 General

CWw-8.1.1

Cw-8.1.2

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

Submittals

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

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

Certificates of Conformance for the following:

Bolts, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

Certified Test Reports

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

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

Delivery and Storage

All materials shall be handled, shipped and stored in a manner that will prevent
distortion or other damages. Materials shall be stored in a clean and properly
drained location and out of contact with the ground. Damaged materials shall
be replaced or, when permitted by NPC, may be repaired in an approved
manner at no additional cost to NPC.
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CW-8.2 Materials

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

appearance.

Except as modified herein, blast clean surfaces in accordance with SSPC SP6.
Wash clean surfaces that become contaminated with rust, dirt, oil, grease or
other contaminants with solvents until thoroughly clean. Ensure that steel to be
embedded in concrete and surfaces when assembled, are free from rust,
grease, dirt and other foreign matter.

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 AS53, Type E or S, Grade B,
ASTM A501

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

CW-8.2.2 Bolts, Nuts and Washers:

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

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

Nuts: ASTM Ab563, Grade A, heavy hex
style, except nuts less than 38mm
may be provided in hex style

Washers: ANSI| B18.22.1, Type B
CW-8.2.3 Accessories:
Welding electrodes and steel structural members shall use:

Rods E70XX electrodes
Non-shrink Grout ASTM C827, non-metallic
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CW-8.3 Execution
CW-8.3.1 Fabrication

Cw-8.3.2

Cw-8.3.3

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

Welding of Structural Steel Work:

All welding works shall be as indicated in the drawings and shall conform to
AWS D1.1 - 77 "Structural Welding Code". Unless specified on the drawings,
fillet welds shall be a minimum of 5 mm (3/16™) and welding electrodes shall be
with a tensile strength of 485 MPa.

All welding works shall be executed by the AWS D1.1 qualified welders,
welding operators and trackers, whose workmanship shall be subject to the
approval of NPC.

Shop Painting

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

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

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

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

Except as modifiec 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 cr 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 uniess 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 Constructior”. 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
fevels as shown on the drawings.

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

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

CW-8.3.5 Tests and Inspections

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

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 we'ds contain defects identified by testing, then all
welds shall be tested by radiographic or ultrasonic testing, and to be approved
by the NPC. When all welds made are required to be tested, magnetic particle
testing shall be used only in areas inaccessible to either radiographic or
ultrasonic testing. Retest defective areas after repair.

INot applicable on non-cnitical structures/jonts and as direccedirequired by NFC Design Engineer.
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CW—8.4 Measurement and Payment

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

necessary to complete the item.

Unless otherwise specified in the Schedule of Requirements, no separate
Measurement and Payment wili be made for the item Structural Steel in the

Schedule of Requirements.
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CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED

STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY SUPPLIER)

CW-9.1 Scope

In accordance with the specification contained in this section, the Suppiier 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.

CW-8.2 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:

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

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

3. Compacted sand and gravel bedding shall be 100 mm thick

4. Soil bearing capacity shall be subject to the Supplier's determination
and verification at the site

5. Wind velocity shall be based on the latest edition of NSCP.

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

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

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 property and securely installed prior to the
placing/pouring of concrete.

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

CWwW.9.3 Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the design and construction of
reinforced concrete foundation and/or other structurai elements of the
equipment and their related components. The entire cost of furnishing of all
materials, labor, equipment and tools for the entire works shall be included in
the supply and installation of associated mechanical and/or electrical
equipment/works where they are required.
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CW-10.2.5 Bedding Material
A. For Stable Soil and Rock Foundation

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

B. For Unstable Foundation

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

C. Foundation under Roadways and Parking Areas

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

CW-10.3 Construction
CW-16.3.1 Trench Excavation and Backfill

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

CW-10.3.2 Concrete Canal

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

CW-10.3.3  Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination,
manhole, catch basin for downspouts, catch basin for intersecting perforated
PVC pipes, septic tank, drain pit, drainage outlets, etc. shall be constructed at
locations indicated on the plans or at the other convenient locations designated
by the NPC. All appurtenant structures shall be of 20.7 MPa concrete unless
otherwise shown on the drawings.
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CwW-10.4 Pipe Installation

CwW-10.4.1 General

Before any drain pipe is installed, the sand or concrete bedding shall have been
prepared and approved in accordance with the grade, shape, and dimensions
shown on the drawings, or as directed by the NPC. No pipe over 45.7 cm (187}
in diameter shall be laid on concrete bedding until seven (7) days have been
elapsed after placing the concrete bedding. Pipes under 45.7 cm (187) 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.

CW-10.4.2 Non-Reinforced and Reinfcrced 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 french from the
bank. For small pipes, rope slings may be placed at both ends of the pipes and
the rope slowly paved out until the pipe rests on the trench bed. proper and
careful handling and laying should be observed at all times to prevent
unnecessary structural damage to the pipe, especially at the pipe ends.

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

All pipe joints shall be filled with stiff mortar composed of one {1) part cement
and two (2) parts clean sanci and enough water. The inside part of the joint
shall be plastered properly to bring the inside surfaces of jointed pipe ends flush
even. Sufficient mortar shall be placed on the outside surface of joint to form a
bead around the joint. Plastering work shall be as directed and approved by
the NPC. After initial set, the mortar on the outside surface shall be protected
from air and sunlight with a cover thoroughly wetted earth or burtap. 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-10.51  Reinforced Concrete Canal
Measurement for payment fo- reinforced concrete canal, open or covered, and

other channels will be based on the number of linear meters of canal
constructed and accepted.
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CW-10.5.2

CW-10.5.3

CW-10.5.4

Payment will be made at the corresponding contract unit price for each type,
open or covered, per linear meter shown in the Schedule of Requirements.
Payment shall constitute full compensation for furnishing all labor, materials,
equipment and tools necessary for the construction of the concrete canal
including attendant excavation, bedding and backfilling.

Concrete Drainage Pipes and PVC Pipes

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

The quantities measured as provided above, completely installed and
accepted, will be paid at the contract unit price for each size and kind of pipe
shown in the Schedule of Requirements. Payment shall constitute full
compensation for furnishing all labor, material, equipment and tools for
fabricating, hauling, installing and jointing of pipes. Payment shall also include
the cost of attendant excavation, bedding and backfilling.

Appurtenant Structures

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

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

Bedding

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Bedding. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the Schedule
of Requirements which payment shall constitute full compensation for
furnishing all labor, materials, equipment and tools necessary to complete the
items.
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CW-11.0 SECLUSION FENCE
CwW-11.1 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.

CwW-11.2 Materials
CW-11.21 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-11.2.2 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 the lot. If any specimen
tested fails to meet the requirements of this specification, the roll represented
by the specimen shall be rejected and two (2) additional rolls shall be tested,
both of which shall meet the requirements in every respect, otherwise the lot
represented by the sample may be rejected.

CW-11.2.3 Fine/Coarse Aggregates and Water

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

CW-11.24  G.l Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to ASTM
A120.
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Cw-11.2.5 Structural Steel

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

CW/-11.2.6 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.

CW-11.3 Construction

a) Excavation, backfilling and concreting work shall be in accordance with
the applicable provisions of Section CW-5.0 — Structural Excavation, Fill
and Backfili and Section CW-6.0 — Concrete.

b) Fabrication and installation of the heavy galvanized cyclone wire
seclusion fence and yate shall be in accordance with the drawings or
as directed by the NPC.

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

CW-i1.4 Measurement and Payment
CW-11.4.1 Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of
seclusion fence including vehicular and pedestrian gate constructed and
accepted.

Payment shall be made at the corresponding contract unit price for seclusion
fence, shown on tne 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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CWwW-12.0 PERIMETER FENICE AND VEHICULAR/PEDESTRIAN GATE

Cw-12.1 Scope

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

CwW-12.2 Materials
CW-12.2.1  Cement and Reinforcing Steel

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

CW-12.22 Concrete Hollow Blocks (CHB})

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

CW-12.2.3 Fine and Coarse Aggregates and Water

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

CW-12.2.4  Galvanized Barbed Wire
Barbed wire shall consist of three (3) strands of 2.7mm@ heavy galvanized wire
with 2.2mm@ four-point barbs. [t shall be of the coating class as specified in
the drawings.

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

CW-12.2.5  Structural Steel {Vehicular/Pedestrian Gate)

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

Steel square bars shall be used as the main frame of the gate. The other lower
sizes as shown/indicated in the bid drawings shall be as the secondary frames
of the gate.

All tubular steel for Pedestrian and Vehicular gate including railings/griils shall
be hot-dipped galvanized.
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CW-12.3 Construction

a.

Excavation, backfilling ard concreting work shall be in accordance with the
applicable provisions of Section CW-5.0 — Structural Excavation, Fill and
Backfill and Section CW-6.0 — Concrete, respectively.

CHB Construction

Laying — All masonry units shall be plumbed, leveled and accurately
spaced. All units shall be wetted before laying. The block should be laid
on full mortar bedding and in such a way that no cracks are formed between
the blocks and the mortar at the time it is laid. Any horizontal and vertical
CHB wall reinforcements shall be anchored to concrete works by means of
10 mm (3/8”) round by 609 mm (24") long dowels. Embedding of anchor
bolts, expansion shields, conduits, etc. shall be done as the erection
progresses.

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

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

Mortar Proportions

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

2) Al 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 cenform 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 gaivanized 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 ¢il. Sufficient lime 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 vork shall be done with high quality workmanship,
leaving finished surfaces free from runs and sags.
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Cw-124 Measurement and Payment

CWw-12.4.1 Perimeter Fence

Measurement for payment for perimeter fence will be based on the number of
linear meters of fence constructed and accepted or as indicated in the Schedule
of Requirements.

CW-12.4.2 Vehicular/Pedestrian Gate

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the fabrication and installation of
vehicular and/or pedestrian gates. All costs hereof shall be included in the
payment for perimeter or seclusion fences, as applicable, or as indicated in the
Schedule of Requirements.

. VI-CW-42
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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 fittings, whenever necessary, and shall have the following

properties of steel poles:

Description

40’ (12.20 m)

35’ (10.65 m)

30’ (9.15 m)

25" (7.62 m)

Steel Material

ASTM A572

ASTM A572

ASTM A572

ASTM A572

Tip Diameter

200 mm

200 mm

200 mm

150 mm

Buit Diameter

320 mm

300 mm

260 mm

240 mm

Thickness

4 mm

4 mm

4 mm

4 mm

Shape

Octagonal

Octagonal

Qctagonal

Qctagonal

Minimum Yield

345 MPa

345 MPa

345 MPa

345 MPa

CWwW-13.3

Strength

The tip and buit shall be covered with piate similar to body thickness.

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

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

All structural steel, bolts, nuts and washers shall be hot-dip galvanized after
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85
microns. Exposed welds shall be mechanically cleaned.

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

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

Depth of Pole Setting
Length of Pcles 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 shail
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 fcr cross-arms and braces shall be on lot basis of
cross-arms and braces supplied, instalied to the respective poles and accepted
by NPC.

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing of all materials, labor and
hardwares and accessories recessary to complete the items.
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CW-14.0 GRAVEL SURFACING

Cw-14.1 Scope

The Contractor shall furnish gravel surfacing in areas as required in the
drawings or as directed by the NPC. The Contractor shall furnish all materials,
labor, equipment and other necessary accessories so as to complete the work
satisfactorily.

CW-14.2 Materials and Workmanship

All gravel surfacing as shown in the drawing shall consist of a base layer and
finish layer. Material for base layer shall be natural or crushed stone of a clean,
hard and durable quality. Before placing of the base course, the surface of the
subgrade shall be cleaned of all objectionable substances and properiy shaped
and drained. The material for base layer shall not be more than 5 cm. in size,
and placed and spread on the prepared subgrade fo a thickness of 7.5 cm.
Spread materials shall be compacted by means of rammer, tapping machine
or approved equal equipment. The material for finish layer shall not be more
than 2.5 cm. in size, and placed, spread, and compacted satisfactorily.

CW-14.3 Measurement anc Payment

Measurement and payment will be based on the number of cubic meters of
materials placed and compacted according to the drawings or as directed by
NPC. Payment will be made at the contract unit price for the item Gravel
Surfacing in the Schedule of Requirements. The unit price shall include all cost
of subgrade preparation, meterials, hauling, compacting equipment need to
complete the item.
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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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PART 1 - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS
EW - 1.0 - SOLAR PV SYSTEM
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PART | - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

EwW-1.0 SOLAR PV SYSTEM

EwW-1.1 Technical Specifications of the PV Components

This section provides the definition, functional/performance requirements,
technical specifications and standards for the Solar PV modules, Mounting
structures, Inverters, AC and DC switches and protections, etc.

EW-1.2 Solar PV Modules

a)

b)

d)

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 shali 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 21%.

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 of 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)

i)

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 supplier
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

NN =

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 IP65 protection or approved equivalent.

The manufacturer of the Solar PV module shall be ISO 8001 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)

f)

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.

All inverters shall be of the same manufacturer, model, rated output
capacity, etc.

Each inverter shall have an output rating of not more than 80kW.

The inverter shall match the solar PV plant capacity while achieving
optimum system efficiency. The total harmonic distortion shall not be
more than 5%.

The efficiency of the inverter shall not be less than 95% of the rated
capacity.

The inverter shall be equipped with a Modbus Interface.
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s)

)

k)

Inverter shall be transformerless and IP65 degree of protection and
shall comply with IEC 60529%/UL50E. Climatic category shall comply
with IEC60721-3-4 or IEC 60068.

The furnished inverters shall have built-in or installed controller or
control functionalities that have provision for integrations with higher
levels of centrol/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 Amray current {A), AC energy yield and
Events/Errors.

The inverter load ratio shall be within 1.0 — 1.1 otherwise within the limits
recommended by the manufacturer of the string inverter to avoid under
and oversizing of the inverter.

Inverters 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.
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EW-1.4 DC Boxes
a) The DC Boxes shall be dustproof, vermin and waterproof and sturdy

b)

d)

f)

and shall have at ieast IP65 Protection. It shall be mounted on the PV
module support structures.

The DC Boxes shall have suitable cable entry points fitted with cable
glands of appropriate sizes for both incoming and outgoing cables.
Proper cable markings shall be provided for easy identification and
cable ferrules shall be fitted at the cable termination points.

The DC Boxes shall have suitable arrangement for the following:

Incoming DC cables from the solar array

DC isolation switch/circuit breaker per String

At least type || DC surge protection device {SPD)
Outgoing DC cables to the string inverter
Provision for earthing

NMHhWN=

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 approval.

EW-1.5 AC Combiner Boxes

a)

b}

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 |l AC surge protection devices (SPD)

Digital Metering System

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

Nk WN =
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SECTION Vi - TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN [SLAND SOQLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

LuzP23Z21589Se

EW-1.6

EW-1.6.1

d) 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.

e) The AC combiner box shall be provided with a 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.

f) The supplier shall provide adequate surge protection devices. If the
string inverters have built-in AC SPDs (at least type li}, the Supplier may
opt to supply a separate AC SPDs per inverter in the AC combiner box.

g) The AC circuit breakers shall be Compact with Thermal Magnetic Trip
Unit Type, Molded Case Circuit Breaker (MCCB). Rating of the circuit
breakers shall be appropriate for the proposed design of the supplier.
The rating of the breaker shall be verified by NPC for approval.

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.

Technical Characteristics and Requirements

The SPP digital energy meter shall be furnished and installed by the Supplier
as shown on the bid drawings complete with stainless steel housing, test block
and associated metering instruments transformers (current transformers) of
appropriate burden and accuracy and other accessories for outdoor metering
purposes. It shall be capable of measuring the power generated and received
by the Solar PV Piant. It shall 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 3or4
2 Voltage, V 120-480
3 Accuracy class 0.2s
4 Current Range Class 10
5 Frequency, Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable
The Kilowatt-hour meter
9 to be provided is certified Yes
and approved by ERC
Communication Port for .
10 Kilowatt-hour meter To be Provided
11 Meter Test Block
No. of Poles 10 {4 Voltage & 6 Current Terminals)

NATIONAL POWER CORPORATION
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {(WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS LuzP23Z1589Se
Rated Voltage, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required

12 Metering Current
Transformer
a. Application
{Indoor/Cutdoor) Outdoor
b. Insulation type Full cast epoxy resin
c. Primary rated 400
current, A
d. Secondary rated
current for all 5
windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio 400:5 A
g. Burden, VA 2.5
h. BIL, kV 10

In extreme cases, the Supplier shall furnish, if necessary, outdoor type potential
transformer with the same BIL rating. The transformer shall have an
appropriate voltage ratio suitable for the SPP digital energy meter. All costs
associated with the supply and instaliation of such transformer shall be to the
account of the Supplier.

The SPP digital energy meter shall have but not limited to the following
features:

Pilferage proof

Tamper Proof

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and 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.)

AR

© 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
additiona! 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, efc.

NATIONAL POWER CORPORATION
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
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SECTION VI - TECHNICAL SPECIFICATIONS LuzP2321589Se
EW-1.7 DC and AC Switches
a) DC Side
1. Each string of the Solar PV shall be provided with a circuit

b)

EW-1.8

b)

c)

d)

e)

f)

breaker for isolation and maintenance purposes. Circuit
breakers shall be listed for use in DC circuif 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 maximum calculated current of the string/array.

AC Side

1. Main Circuit Breaker of appropriate rating shall be provided for
connection and disconnection of Solar PV plant and the grid.

2. Each inverter shall be provided with circuit breakers. The rating
of the circuit breakers shall be based on the output rating of the
inverter.

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
tinned annealed copper conductor, UV & moisture resistant, flame
retardant, halogen free crosslinked type insulation.

AC Power cables shall be suitable for cutdoor installation with adequate
abrasion, UV and water resistance. It shall have polyvinyl chloride
insulation and covered with tough protective sheath of nylon complying
to UL standard or any equivalent. it shall be THHN/THWN-2 type with
sizes intended for its use.

Size of all cables shall be selected to keep the voltage drop and losses
to the acceptable minimum level. The permissible voltage drop on the
DC side shall be <1% at full power.

The ampacity of the conductors shall be equal to or greater than the
rating of the overcurrent protection device.

DC Cables shall be terminated with tinned copper end-ferrules to
prevent fraying and breaking of individual wire strands. A marking near
the terminals to indicate the destination of each cable shall be provided
for future maintenance. It shall be designed for heavy duty operation,
1.5kV grade, insulated and stranded copper conductor. MC4
connectors shall conform with EN 50521 and Philippine Electrical Code

NATIONAL POWER CORPORATION VI-EW-1.0-7
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM {(WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP23Z1589Se

g}

h)

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 & plain or
metal-coated copper in accordance with IEC 60228. AC conductors
shall be constructed and tested in accordance with IEC 60227 Part | &
[

All cables installation shall be provided with protective raceway. Proper
cable management shall be observed to ensure maximum service life
of the cables.

EW-1.9 Grounding and Surge Protection

a)

b)

c)

d)

e)

f)

The Solar PV power system & structures shall be grounded properly
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
and design shall comply in accordance to governing standards and
regulations in grounding system (PEC, NEMA, |IEC and IEEE
standards)..

All grounding and lightning conductors shall observe safe distance to
prevent any damage to the equipment and property.

The Solar PV power system shali 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 I[EEE standards).

The specification of lightning and surge protection shail 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, ANSV/IEEE C62 and ANSI/IEEE Std. 1100-1999.

Surge protection device shall be marked with a short circuit current
rating and shall not be installed at a point on the system where the
available fault current is in excess of that rating.

The Solar PV power plant shall be provided with an automatic ground-
fault protection device or system. The ground - 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

NATIONAL POWER CORPORATION VI-EW-1.0-8
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B8(D DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS

LuzP2321589Se

~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 Batan Solar PV Plant shall meet the following

minimum requirements:

ITEM DESCRIPTION

REQUIREMENTS

1 Type of Cooling

ONAN

2 insulation

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

3 Type Two-winding Transformer
. Refer to Table specified
4 | Audible Sound Level under EW-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 Neufral

¢ H-Winding Grounded
o X-Winding Delfa
8 Insulation Level
a. Nominal Voltage Level, kV
» H-winding 13.8
= X-winding 0.48
b. Highest Voltage Level, kV
»  H-winding 15
= X-winding 1.2
¢. Basic insulation level, kV
= H-winding 95
= X-winding 30
g 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. At75% load By Supplier
13 | Tap Changer No-Load
14 | Taps
a. H-Winding 13.8kV+2x2.5%
b. X-Winding N/A

NATIONAL POWER CORPORATION
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AND COMMISSIONING OF BATAN ISLAND SOLAR PV-
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SECTION V| — TECHNICAL SPECIFICATIONS LuzP23715895e
15 | Transformer Losses
a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier
16 | Tolerances
Not more than 10% of the
a. No-Load & Load Loss manufacturer’s specified
value
Not more than 6% of the
b. Total Loss manufacturer’s specified
' value
+ 10% of the
¢. Impedance manufacturer’s specified
value
i 100 mm?
17 | Ground Terminal Connection Suitable for m
copper conductor
18 | Weight of ail, kg By Supplier
18 | 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 Yes
Reports to be submitted
EW-1.10.3 Design Requirements
EW-1.10.3.1 Rating
The transformer rating specified in the Technical Data Sheets shall be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual load requirements at the service and
operating conditions specified herein.
EW-1.10.3.2 Voltage
The transformer to be supplied shall be designed to withstand the over voltages
for the duration of voltage excursions which may be expected as a result of full
load rejection of the inverters.
EW-1.10.3.3 Frequency
Frequency for operation shall be 60 Hz.
EW-1.10.3.4 Overioad Requirement

The overload rating and operation shall be in accordance with all cyclic loading
duties as specified in IEC 60076-7. The overload capability of any auxiliary
equipment such as bushings, LTC's, CT's, oil expansion tanks, leads, etc. shall

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

SECTION VI ~ TECHNICAL SPECIFICATIONS LuzP23Z71589S¢

not be less than the transformer overioad rating. If other considerations will limit
the overload capability of the transformer, the Supplier shall specify these
limitations in his proposal.

EW-1.10.3.5 Short Circuit Withstand Capability

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

EW-1.10.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the
Technical Data Sheets for the SPP transformer and station service/dry-type
transformer in order for the NPC to fully determine the most cost effective of
the proposed transformer(s) to be supplied considering both cost of losses and
first cost.

The transformer shall be designed for the most economical loss ratio (copper
loss/iron loss) for the application as specified in the Technical Data Sheets for
the transformer.

EW-1.10.3.7 I[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 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
NATIONAL POWER CORPORATION VI-EW-1.0-11
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EW-1.10.3.9 Tolerances

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

EW-1.10.3.10 Electrical Insulating Oil

EW-1.10.4

EW-1.10.4.1

EW-1.10.4.2

The Supplier shall furnish oil with quality suitable as an insulant and coolant for
transformers. The oil shall be a new naphthenic based mineral oil meeting the
requirements of the latest ASTM D3487 (Specification of Mineral Insulating Oil
Used in Electrical Apparatus).

insulating liquid must not contain more than 2PPM of Polychlorinated Biphenyl
(PCB), classified as “PCB free”. The Supplier shall submit a certification from
the manufacturer of the transformer that the transformer oil does not contain
PCB and the laboratory analysis shall be conducted by a DENR-Accredited
Laboratory.

The Supplier shall state the commercial name and specifications of the oil to
be furnished. NPC reserves the right in the future to use any oil which meets
the above specifications and the use of such oil shall not affect the Supplier’s
guarantee.

Design and Construction Features
General

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

Cores

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

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

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

NATIONAL POWER CORPORATICN VI-EW-1.0-12
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EW-1.10.4.3 Windings

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

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

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

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

The completed assembly of core and coils shall be vacuum dried, immediately
impregnated and immersed in dry oil. They shall be adequately braced to
withstand ocean shipment, short-circuit forces and earthquakes.

EW-1.10.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free
from cavities or other flaws. The glazing shall be uniform in color and free from
blisters, burrs and other defects. All porcelain parts shall be one piece. The
bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above
110 kV BIL shali 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 overioad currents as required by EW-1.10.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal
pad is required for higher current rating, the mounting holes shall conform to
NEMA Standards.

The HV and LV terminations of the SPP transformer shall be fitted with suitable
insulating shroud. The insulating shrouds shall be manufactured through dip
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.

NATIONAL POWER CORPORATION VI-EW-1.0-13
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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 boited 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, etc., shall have welded on flanges to provide gaskets surfaces and
allow for bolt holes. No bolts shall pass to the inside of the case and cover.
Flanges shall have gaskets which will remain oil-tight and will not deteriorate
under severe conditions. The tank with radiator fitted shall be tested for leaks
before painting.

EW-1.10.4.7 Radiators

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

EW-1.10.4.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper 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) RV Bushing

b) Oil Level Indicator

c) Qil Sampling Plug

d) Qil Drain Valve

e) Oil Temperature Indicator
f) Pressure Relief Valve
NATIONAL POWER CORPORATION VI-EW-1.0-14
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9) Lifting Lugs

h) Anchor Bolts

i) Earthing Terminals

j) HV/LV Insulating Shroud

EW-1.10.6 Equipment and Marking
The transformer shall be provided with a stainless-steel nameplate in
accordance with the latest standard of IEC60076-1, fitted in a visible position
showing the information indicated below. The entries on the plate shall be
indelibly marked.
a) Kind of transformer
b) Number of this standard
c) Manufacturer's name
d) Manufacturer's serial number
e) Year of manufacture
f) Number of phases
g) Rated power (in kVA or MVA}
h) Rated frequency (in Hz)
i) Rated voitages (in V or kV) and tapping range
i Rated currents (in A or kA}
k) Connection symbol
1) Short circuit impedance (in %Z)
n) Type of cooling (i.e., OA, ONAN, etc.)
n) Insulation voitage (withstand voltages)
0) Insutating liquid
R) Temperature rise (in °C)
qQ) Total mass, kg
r) Mass of insulating oil
The minimum recommended dielectric strength of oil filling the transformer shall
also be engraved on this plate. The rating plate and any other instructions or
designations shall be in the English language.
EW-1.10.7 Standard and Common Tools
The Manufacturer of transformer shall provide standard/common 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})
NATIONAL POWER CORPORATION VI-EW-1.0-15
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EW-1.10.8.2 Design Test

Winding Resistance Measurement Test

Impedance Voitage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

Mechanical (Lifting & Moving Devices, Pressure Test)

2l

EW-1.10.8.3 Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-1.10.8.4 Site Test

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

Check level and alignment of the installed transformer;
Check tightness of connections and fastenings;

Check proper grounding;

Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;

Check cable glands and entrance;

Check on the proper installation of transformer accessories;
Winding resistance;

insulation Resistance;

10. Transformer Turns Ratio;

11. Dielectric Test; and

12. Insulation Power Factor or Dissipation Factor.

PONDAN R WL

EW-1.10.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voitage,
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 [{Nrv) (Num- Nig) + {Ly) (Lim - Lig)]

Where:

8 = Amount to be deducted from the Contract Price

N - Price in Php/Watt for the no-load losses as stated in the
kL Technical Data Sheets

Nim = Measured no-load losses expressed in Watt

N _ QGuaranteed no-load losses as stated on the Technical Data
G =

Sheets
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L _  Price in Php/Watt for the load losses as stated in the Technical
L7 Data Sheets
Liw = 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-1.10.10 Data and Documentation Requirements
The following documents shall be submitted after award of contract for NPC'’s

review and approval prior to procurement and installation of the supplied
equipment and materials:

1. Outline drawings of transformer and accessories showing the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c} Nameplate Drawing
d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and

maintenance of the transformer and accessories;
3. Duly signed Routine Test Results; and

4. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

EW-1.11 Job Site Cameras

This specification covers the supply, delivery and instaliation 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 unless otherwise stated herein.

EW-1.11.1 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 placement/location of cameras shall be
approved by NPC.

NATIONAL POWER CORPORATION VI-EW-1.0-17
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The Supplier shall define the focusing ranges and allowable minimum distance
in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the construction
sites. For full coverage of the cameras, the job site cameras shall be installed
in an elevated area within the site while is out of reach of the construction
equipment. It shall include supports and mounting poles (if required) for the
ease of the installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have a 100% reliability without affecting the
implementation.

The Supplier shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the installation shall follow the 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.
Ali job site cameras shall meet the technical requirements in the specifications.

It shall have a dustproof and weather resistant protective enclosure complying
with the technical requirements.

EW-1.11.2 Technical Requirements
The supplied Job Site Cameras shall meet the following minimum technical
requirements:
NPC
DESCRIPTION REQUIREMENTS
Type Time-Lapse Camera
. As specified in the
2 | Quantity TDS and SOR
. Thin-Film-Transistor (TFT)
3 | Control Display Liquid Crystal Display (LCD)
. Atleast 1.3
4 Image Sensor Resolution Megapixel CMOS
§ | View Angle At least 110 degrees
6 | Still Image Resolution 1280 x 720
7 | Time Lapse Interval 15 minutes/
User-programmable
Standard AA or AAA Sized
8 | Battery Type Alkaline Batteries
9 Battery Life Atl least 120 da_ys of
image recording
10 | Additional Batteries (Spare) To Be Provided
11 | Enclosure IPX4 compliant
12 | Storage Memory SDHC
13 [ Storage Capacity 32 GB
Additional Storage per camera
14| (Spare) gep At least one (1)
NATIONAL POWER CORPORATION VI-EW-1.0-18
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When the installation of the job site cameras is completed, the operation and
safekeeping shall be turned over 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.

EW-1.12 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section 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-1.0-19
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SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 2.0 - ENERGY STORAGE SYSTEM
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PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS
EW — 2.0 - ENERGY STORAGE SYSTEM
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PART | - TECHNICAL SPECIFICATIONS

EW — ELECTRICAL WORKS

EW-2.0 ENERGY STORAGE SYSTEM

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

EW-2.1 Definition of Terms

a)

b)

c)

d)

f)

ag)

h)

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 least 5 seconds.

Usable Range of SoC is the range between MaxNSoC and
MinNSoC.

gsgb!e Energy is the kWh capacity available of the Usable Range of
oC.

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 iaverter{s), power electronics, circuit breakers,
transformers, switchgears and safety systems required for the ESS to

NATIONAL POWER CORPORATION VI-EW-2.0-1
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EwW-2.2

inject and absorb electricity between the interconnection point {(e.g.,
busbar) and the battey system.

ESS Control 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 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)

All services, materials, and equipment necessary for the proper
installation, maintenance, and operation of the ESS. (e.g., ESS
enclosure/cabinet, ESS transformer, communication, control and
power cabling, cable trays, conduits, connection hardware, safety,
and protection equipment, etc.).

The ESS shall be supplied and integrated as a complete operationai
equipment/system consisting of its appurtenances, tools, sub-
systems, firmware, and software; including all items not specifically
mentioned but are essential to the proper operation of the ESS as
required herein. The BMS, batteries and its racks shall be supplied
together under one brand/manufacturer.

Back-to-back guarantee/warranty with equipment manufacturer(s).
Supplier shall provide/extend all warranties provided by the
manufacturer to NPC. In case the supplier is unable to rectify/remedy
defects in the product, they shall shoulder all expenses that the
manufacturer may levy to remedy/rectify the defects.

Complete documentation:

Design and as-built drawings.
Installation, Operation and Maintenance Manuals
Electrical circuit diagrams

Performance Monitoring Test, Factory and Site Acceptance
Test procedures.

¢ o ¢ @
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. Back-up copies of control programs (firmware and other
configuration software)
. Other relevant documents (if any).
e) Training of plant and technical services personnel regarding ESS as

part of the plant as specified in GW-14.0 Training of NPC Personnel.

EW-2.3 Site Conditions
a) Environmental Conditions (refer to Section VI — GW 5.0, Design &
Duty Conditions)
b} The ESS enclosure/cabinet shall have a footprint/area adequate to

house all the major and appurtenant equipment of ESS (considering
clearance requirements from adjoining equipment and structures).
Refer to Section IX — Reference Drawings, Proposed Equipment
Layout for the allocated space for the ESS.

EW-2.4 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 fo Section Vi —
GW 6.0 Supplier's Scope of Works).

Bi-directional (Import and Export) Digital Energy Meter shall be provided to
account for energy import and export to and from the ESS. it shall be
connected to the 3-phase, 60Hz system between the ESS and the ESS
transformer.

The operating voltage of the ESS and the output voltage of the PCS
respectively shall depend on the equipment manufacturer's specifications.
However, the high voltage side of the ESS 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 system, lighting, BMS, PCS
and ECS/ESS Controller.

Detailed specifications of its components are provided in the succeedihg
sections.

EW-2.4.1 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).

NATIONAL POWER CORPORATION VI-EW-2.0-3
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SoH data shall be available while the ESS is in operation and shall be
revalidated by a performance test to be conducted at least once a year (or as
the need arises).

The BMS shall automatically control the charge/discharge of all batteries
including cell balancing, equalization and other maintenance and safety
functions/procedures to ensure proper operation of the battery system. The
same function can be triggered manually if necessary.

a) 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 foliows:

Module voitage

Module current

Replacement history of battery module

Module faults/alarms

Module temperature

State of Charge (SoC) / Depth of Discharge (DoD)
State of Health

¢ & & &6 & & @

b) 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) 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 usabie energy. Bidder/manufacturer shall
provide all test procedures subject to review and approval of the
National Power Corporation.

b) Batteries shall have a minimum cycle lifetime of at least 5000 cycles
@ nomina! C-rate @25°C. The nominal C-rate of the battery to be
supplied shall be 1C or higher. Batteries that have lower nominal C-
rate shall be acceptable if these are configured in parallel to meet the
equivalent rated power as the batteries with 1C rating. For example,
0.5C rated batteries with 120kWh energy capacity shall be connected
in parallel with another identical module to meet the equivalent 1C
rated batteries with 120kWh energy capacity. It shall self-discharge
for not more than 10% of its capacity per month. The remaining
cycles shall be translated into the SoH indicator parameter. This
model shall be implemented in the BMS and shall be validated and
adjusted (if necessary) during the conduct of annual performance
tests.

c) Battery cell shall be prismatic format with an acceptable battery
chemistry such as Lithium Manganese Oxide (LIMN204-LMO),
Lithium Nickel Manganese Cobalt Oxide (LINIMRCoO2-NMC),
blended NMC/LMO and Lithium Ferrous Phosphate (LiFePO4—LFP).

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

NATIONAL POWER CORPORATION VI-EW-2.0-4
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e) Each battery module (if possible, each cell) shall be equipped with
overcharge, short circuit, and thermal runaway protection. Each
battery rack shall be protected by fuse and/or by DC circuit breaker
against electrical fault, this also serves as the main disconnecting
means for repair and maintenance.

f) Batteries must be compliant to [EC 62619 or UL 1642. Test certificate
of the batteries shall be submitted during post-qualification.

EW-2.43 Power Conversion System (PCS) / Battery Inverter

a) The PCS shall have the following functionalities:

. Paralle] 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;
. Frequency Control. The nominal system frequency shall be

60Hz and shall be maintained within the limits of 59.7Hz and
60.3Hz during normal conditions based on 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.

EwW-2.4.4 ESS Control System (ECS) / ESS controller

a) The ECS / ESS con'roller shall serve as the interface between the
Hybrid controller and the ESS. It shall ensure that the ESS is able to
respond to the commands of the Hybrid controller in performing all its
functional requirements as specified herein.

b) The ECS / ESS controller shall be equipped with its own control
interface that can display the status of the ESS and its components.
The interface must be capable of monitoring operational and
maintenance history of the ESS (of the SoC and "health” of each
battery module).

EW-2.4.5 ESS Digital Energy Meter
This specification covers the technical and associated requirements for the

ESS digital energy meter including instrument transformer and accessories
required for the electric generating plants.
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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 stainless steel housing, test
block and associated meterirg instrument transformers (current transformers)
of appropriate burden and accuracy and other accessories for outdoor
metering purposes. It shall be capabie 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:

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 3or4
2 Voltage, V 120-480
3 Accuracy class 0.2s
4 Current Range Class 10
5 Frequency, Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable
The Kilowatt-hour

9 meter to be provided is
certified and approved
by ERC

Yes

10 Communication Port

for Kilowatt-hour meter To be Provided

11 Meter Test Block

No. of Poles 10 (4 Voltage & 6 Current Terminals)
Rated Voltage, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required
12 Metering Current
Transformer
a. Application
(Indoor/Outdoor) Outdoor
b. Insulation type Full cast epoxy resin
o pimay e By Suppir
d. Secondary rated
current for all 5
windings, A
€. No. of cores One (1) core Secondary CT
f. CT ratio By Supplier
g. Burden, VA 2.5
h. BIL, kV 10

In extreme cases, the Supplier shall furnish, if necessary, outdoor type
potential transformer with the same BIL rating. The transformer shall have
appropriate voltage ratio which is suitable for ESS digital energy meter and
ESS AC voltage system. All costs associated with the supply and installation
of such transformer shall be to the account of the Supplier.

NATIONAL POWER CORPORATION VI-EW.2.0-6
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The ESS 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.)

e~

© 0N

The ESS digital energy meter with the required metering instruments shall be
enclosed by a separate enclosure for proper protection and safety against
water droplets, dust, exposure of energized conducting material and the like
without additional cost to NPC.

For ESS digital energy meter, communication ports shall be provided or
available in the energy meter exclusively intended for electronic reading,
hence reading the data determined from the computer remotely freom 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.

EW-2.4.6 ESS Enclosure/Cabinet

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

For enclosure integrated by the ESS manufacture to package the
system into a single compact or multiple containerized housing 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 built-in redundant cooling system to
control and maintair 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).
¢} ESS enclosure/cabinet shall be rated of at least IP55 and 2-hour fire
rating.
NATIONAL POWER CORPORATION VI-EW-2.0-7
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d)

e)

f)

EW-2.4.7

EW-2.4.7.1

The ESS shall have adequate protection to prevent unauthorized

access to the ESS.

ESS shall be equipped with emergency stop buttons outside the

enclosure/cabinet.

ESS enclosure/cabinet together with its enclosed non-current carrying
metal shall be connected to ground and protected from any

unexpected electricity leakage.
ESS Transformer

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 Batan Energy Storage System shall meet
the following minimum requirements:

ITEM

DESCRIPTION

REQUIREMENTS

1

Type of Cooling

ONAN

Minera! Oil with its
electrical and chemical
characteristics is

2 Insulation compliant with IEC and is
Polychlorinated
Biphenyls (PCB) free
3 | Type Two-winding Transformer
. Refer to Table specified
4 Audible Sound Level under EW-2.4.7 3.8
5 | Vector Group YNd11
6 Temperature
a. Ambient Temperature 40°C
b. Temperature Rise 65 °C
7 | Winding Connection
. Wye with Neutr
* H-Winding yGrc:unde(?(!:il e
e X-Winding Delta
8 Insulation Level
a. Nominal Voltage {_evel, kV
» H-winding 13.8
»  X-winding By Supplier
b. Highest Voltage Level, kV
= H-winding 15
NATIONAL POWER CORPORATION VI-EW-2.0-8
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: = X-winding By Supplier
c. Basic insulation level, kV
» H-winding 95
»  X-vinding By Supplier
9 | Winding Material 100% Copper
10 | Bushing Material Porcelain
11 | % Impedance at Rated kVA Manufacturer’s Data
12 | Efficiency
a. At100% 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
¢. Impedance manufacturer’s specified
value
Suitable for 100 mm?
copper conductor
18 | Weight of oil, kg By Supplier
18 | 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

EW-2.4.7.3 Design Requirements
EW-2.4.7.3.1 Rating

The transformer rating specified in the Technical Data Sheets shall be the
basis of the Supplier's guarantee as to performance and temperature rise.

1 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-2.4.7.3.2

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

EW-2.4.7.3.8

The ratings indicated are based on actual load requirements at the service
and operating conditions spe:ified 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.
Overload Requirement

The overload rating and operation shall be in accordance with all cyclic
loading duties as specified in IEC 60076-7. The overload capability of any
auxiliary equipment such as bushings, LTC’s, CT’s, oil expansion tanks,
leads, etc. shall not be less than the transformer overload rating. If other
considerations will limit the overload capability of the transformer, the
Supplier shall specify these limitations in his proposal.

Short Circuit Withstand Capability

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

Transformer Loss Evaluation

Depending on the requirement stated in the Technical 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 prcposed transformer(s) to be supplied considering both cost
of losses and first cost.

The transformer shalf be designed for the most economical loss ratio (copper
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
ESS transformer shall be as below. The average sound level of the
transformer 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 ANSYIEEE C57.12.91 or IEC 60726 for
dry-type transformers.

NATIONAL POWER CORPORATION VI-EW-2.0-10
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Equivalent Two-winding, kVA Average Sound Level, dB
’ 1-50 48
51-100 51
101-300 55
301-500 56
750 57
1000 58
1500 60
2000 61
2500 62

EW-2.4.7.3.9 Tolerances

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

EW-2.4.7.3.10 Electrical Insulating Qil

The Supplier shall furnish oil with quality suitable as an insulant and coolant
for transformers. The oil shall be new naphthenic based mineral oil meeting
the requirements of the latest ASTM D3487 (Specification of Mineral
Insulating Oil Used in Electrical Apparatus).

Insulating liguid 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 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.

EW-2.4.7.4 Design and Construction Features

EW-2.4.7.4.1 General
The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

EW-2.4.7.4.2 Cores
Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grair. oriented silicon steel. The steel shall be in thin

NATIONAL POWER CORPORATION VI-EW-2,0-11
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EW-2.4.7.4.3

EW-2.4.7.4.4

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
freatment 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 shait 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.

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

Ali 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 raling 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.

NATIONAL POWER CORPORATION VI-EW-2.0-12

r

L))




BID DOCUMENTS

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

NJCAL SPECIFICATIONS LuzP2321589S5¢

SECTION Vi - TECH

EW-2.4.7.4.5

EW-2.4.7.4.6

EW-2.4.7.4.7

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 cu:rent rating, the mounting holes shall conform to
NEMA Standards.

The HV and LV terminations of the ESS transformer shall be fitted with
suitable insulating shroud. The insulating shrouds shall be manufactured
through dip moulding process and shall be made from flexible polyvinyi
chloride (PVC) material, suitable for low voltage to high voltage applications.
The insulating shroud shall be flame retardant, conforming with the UL 94
Standards. They shall be type tested for electric strength in accordance with
IEC 60243-1 or approved equivalent standards.

Gasket

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

Tank

The transformers shall be housed in a steel tank with all permanent joints
molded, backed up by a sturdy steel structure as required to obtain the
desired rigidity and strength. The material shall be of high grade steel plate
having good welding qualities. All seams, flanges, lifting and jacking lugs,
braces and other parts attached to the tank shall be welded. No rivets shall
be used. The cover shall be bolted type. The tank shall be able to withstand
an internal pressure with oil zt operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces
and allow for bolt holes. No bolts shall pass to the inside of the case and
cover. Flanges shall have gaskets which will remain oil-tight and will not
deteriorate under severe conditions. The tank with radiator fitted shall be
tested for leaks before painting.

Radiators

Radiators, if to be provided, shall be bolted o the main transformer tank and
readily detachable. Isolatiorn 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

NATIONAL POWER
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EW-2.4.7.4.8

completely sealed with blarking 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-2.4.7.5 Fittings and Accessories
The following transformer accessories shall be inciuded:
a) HV Bushing
b) Oil Level Indicator
c) Oil Sampling Piug
d) Oil Drain Valve
e) Oil Temperature Indicator
f) Pressure Relief Valve
g) Lifting Lugs
h) Anchor Bolts
i) Earthing Terminals
)i HV/LV Insulating Shroud

EW-2.4.7.6 Equipment and Marking
The transformer shaill 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
¢) 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)
k) Connection symbol
1} Short circuit impedance (in %Z)
m) Type of cooling {i.e. OA, ONAN, etc.)
n} Insulation voltage (withstand voltages)
0) Insulating liquid
9))] 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 or this plate. The rating plate and any other
instructions or designations shall be in the English language.

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

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for
use in the installation/maintenance of transformer.

EW-24.7.8 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-2.4.7.8.1 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-2.4.7.8.2 Design Test
1. Winding Resistance Measurement Test
2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4, Lightning Impulse
5. Audible Sound Level
6. Mechanical (Lifting & Moving Devices, Pressure Test}

EW-2.4.7.8.3 Miscellaneous Test
1. insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-2.4.7.8.4 Site Test
The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.
1. Check level and alignment of the installed transformer;
2, Check tightness of connections and fastenings;
3. Check proper grounding;
4. Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections;
6. Check cable glands and entrance; and
7. Check on the proper installation of transformer accessories.
8. Winding resistance
9. Insulation Resistance
10.  Transformer Turns Ratio
11. Dielectric Test

NATIONAL POWER CORPORATION VI-EW-2.0-15
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EW-2.4.7.9 Failure to Meet Guarantees
Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voliage,
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 [(Niv) (Num- Neg) + (L) (Lim - Leg)]
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
Nim = Measured no-load losses expressed in Watt
_ Guaranteed no-load losses as stated on the Technical Data
Nie = Sheets
L _ Price in Php/Watt for the load losses as stated in the Technical
L -—
Data Sheets
L = Measured load losses expressed in Watt
L _  Guaranteed load losses as stated on the Technical Data
LG -
Sheets
When the excess of the total losses reaches five percent (5%), NPC shall
have the right to reject the transformer for which such excess is verified
during the factory acceptance test.
Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.
EW-2.4.7.10 Data and Documentation Requirements
The following documents shall be submitted after award of contract for NPC'’s
review and approval prior to procurement and installation of the supplied
equipment and materials:
1. Outline drawings of transformer and accessories showing the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing
d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories;
3. Duly signe<! Routine Test Results; and
NATICNAL POWER CORPORATION VI-EW-2.0-16
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EW-2.5

EW-2.6

EW-2.6.1

EW-2.6.2

EW-2.7

4, Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

Warranty

The ESS including but not limited to the Battery Management System,
Battery Modules/Batteries, Power Conversion System(s)/Battery Inverter,
ESS Control System/ESS controller, and ESS transformer shall have a
minimum warranty of five (5) years. This warranty shall be covered by a back-
to-back warranty arrangement with the manufacturer. The supplier shall
submit its warranty agreement with the manufacturer that stipulates the scope
and responsibilities of each party. Both parties (bidder and manufacturer)
shall be equally and severally liable for failure of either party to perform
warranty obligations.

Batteries shall be tested at least once a year (or as the need arises) to
ascertain the usable energy of the ESS within the warranty period. If at any
time during the warranty period the ESS fails to deliver the required usable
energy, the supplieimanufacturer 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 1TMW. Bidder shall prcvide a list of reference project(s) with contact
details for verification purposes. {fill-out form in Section VI — Technical
Specifications — Part [| Technical Data Sheet — Annex 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 TMWh. 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)

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

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
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EwW-3.0

EW-3.1

EW-3.2

PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS

POWER AND ENERGY MANAGEMENT SYSTEM
General

This part specifies the minimum requirements for the design, manufacture,
factory wiring, programming, transport, delivery, installation, testing and
commissioning of the Power and Energy Management System (PEMS). It
shall be able to monitor, supervise and control the gensets, solar PV plant,
ESS and plant auxiliariesfinstrumentation. 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 recuirements nor to set forth those requirements
adequately covered by applicable codes and standards. Adherence fo 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 controller 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.

NATIGNAL POWER CORPORATION VI-EW-3.0-1
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d) ESS Control System (ECS) / ESS controller supervises the
operation of the Battery Management System (BMS) and
Power Conversion System (PCS).

e} Data Logger is primarily for the purpose of storing data of the
entire grid’'s operation and maintenance, especially of the
string inverter{s) through Solar/PV Controller.

Design Requirements

1. The PEMS shall be an automated/programmable Hybrid Plant
Management System with pre-configured settings for hybrid system. it
shall not require specialized programming knowledge or skills to set
or modify desired operating conditions. It shall be composed of a
hybrid controller, genset controller(s), solar/PV controller, and energy
storage system controller.

2. The hybrid controller installed inside the Diesel Power Plant Control
Room shall interface and communicate with the genset controller(s),
solar/PV controller and the ESS controller. The Hybrid controller shall
communicate with and store data in the Data Logger. The Hybrid
controller shall allow remote access of the data stored in the data
logger thru the Human Machine Interface (HMi).

3. The PEMS shall be responsible for the dispatch of the Solar PV Plant,
Diesel Generators and the ESS. Dispatch strategy shall maximize PV
penetration. Under the condition of protecting the gensets, the
available irradiation and load demand, the PEMS shall optimize the
generated power of the solar plant while considering the constraints
(e.g., individual minimum genset loading, genset availability, SoC of
the ESS} and shall regulate and stabilize the grid by dispatching the
ESS and/or available compatible genset.

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

5. The PEMS shall perform the following functionalities but not limited to
the list below:

a) Scheduling and Dispatching
b) Start/stop of Diesel Generator(s) and ESS
C) Engine Ramp Up/Down Control
d) Generator Breaker Open/Close Confrol
e) Diesel Generator Parallel Operation/Synchronization
f) Visual and Audible Alarm System
g) Control of Solar Photovoltaic Array/Inverters '
h) High level control of ESS functions (i.e., charging, discharging)
i) Automatic Fail over Features/ System Redundancy.
i) Data Logging / Event Recording
k) Load Balancing and Distribution
1) Database Management
m) Metering Instrument
n) Voltage and Frequency Regulation
NATIONAL POWER CORPORATION VI-EW-3.0-2
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6. The PEMS shall also have the capability to display and store the
following information. in real time or other user configurable time
periods:

a) 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 abnormal operating conditions for
the Generator sets, Solar PV plant and ESS for Generating
units, ESS and Solar PV plant.

7. The PEMS shall be able to monitor the entire grid thru the HMI. For
the manual control mode of the plant, a confrol panel shall be
provided. The pane! shall be capable of start and stop sequence and
emergency shut down. Further, in certain case, hardwired controls
are provided to ensure grid safety and/or operability in the event of
PEMS failure.

8. The Supplier shall be responsible for preparation of programs and
turning over the complete operational system to NPC. The Supplier's
configuration responsibilities shall include, but not limited to the
following functions: all plant control system functions, equipment
safety, protection, man-machine interface functions, operator training
for setting parameters and overall system configuration and testing.
Configuration of 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.

9. The system shall be designed to monitor and diagnose its own
performance. The PEMS shall prompt alerts to notify the operator of
any equipment and/or sub-systems with abnormalities/errors. The
monitoring and diagnostic functionality shall cover, but not limited to
the following peripheral failure, 1/O failure, peripheral memory error,
main memory error, CPU failure, scan overruns, controller errors, loss
of communication.

10. The Supplier shall provide all hardware and cabling necessary to
provide redundant, fail-safe communications between the subsystems
of the PEMS. Failure of any component in the system shall not cause
loss of control of more than one component in the system and must
not cause a total system failure.

EW-3.3 Batan Diesel Power Plant Genset Controller Data
Unit / Rated Make and Model Remarks
Capacity
. Deep Sea Electronics .
Unit 1 / 320kW DSE8610 MKII Operational
Unit 2 / 250.4kW DEIF Multi-line AGC200 Under Maintenance
NATIONAL POWER CORPORATION ' VI-EW-3.0-3_
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Unit 3 / 330kW ComAp InteliCompact Under Maintenance
Unit 4 / 550kW ComAp InteliCompact Operational
Unit 5 7 550kW ComAp InteliCompact Operational
EW-3.4 Scope of Works
a) The supplier shall provide at least five (5) units of genset

b)

d)

f)

9)

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

The communication interface and 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
datafinformation (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, etc.) and that the connection between
these controllers shall not cause any malfunction to the safe operation
of the gensets. The use of appropriate converters and/or relays is
allowed between these devices if necessary.

The communication interface and protocol between each inverter
and the Solar/PV controller shall utilize Modbus TCP. The use of
alternative communication protocols with appropriate converters
and/or gateways may be allowed subject to the approval of NPC.
Necessary converters and/or gateway devices shall be supplied to
ensure safe and reliable transfer of information.

The supplier shall provide all necessary converters and other
appurtenances and accessories to ensure the reliability of the
communication between these devices and components. The supplier
shall ensure that the converters shall not cause any lag time when
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, item c)
Communication Cable for specifications and to EW-3.6 Aerial Cable
Installation and its succeeding sections.

The PEMS shall have control and remote monitoring functionalities
that is accessible loczlly (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 cables, connectors, interfaces,
software, licenses and other equipment and devices to ensure
interoperability of all components of the entire power plant.

The supplier, with minimum configuration as possible, shall install and
integrate the supplied 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 covered 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 taking any
action for this specific work item,

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

The supplier shall include in the training the integration and
inslgaél&tison including {rouble 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 diesel power plant 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 CORPORATION VI-EW-3.0-5
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o) 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 controllers to be used in PEMS shall have a track record that
indicates the exact make and model being offered are used for at
least three (3) Hybrid Systems that are currently working and are in

actual operation.?

EW-3.5 Communication Interface and Monitoring System
a) Communication Interface

1. The communication link shall be able to support real time data
logging, event logging, supervisory control, operational modes
and set point editing.

2. It shall have appropriate communication interfaces to be
provided by the Supplier between various units installed at
different locations that report data for power generated on
demand with options for daily, monthly, and yearly data.

3. The 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.

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

b) Control System

1. The Solar PV Plant shall be designed as grid-interactive
system with line protection and fail-safe system. It shall be
equipped with all necessary instrumentation to provide
adequate monitoring and control of the system under all
operating conditions.

2. The Supplier shall provide Solar PV Plant monitoring system.
The monitoring system shall have a data logging capability to
record major operating parameter (e.g., kW, kWh, V, A, pf,
frequency, etc.)

1 Refer to Annex E
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c) Communication Cables
1. Control cables of adequate size, impedance and insulation

shall be required for establishing communication and control
between equipment.

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

Connection of cables shall follow the standard/acceptable
colors for the ease of installation and maintenance purposes.
Ethernet cables shall follow the color coding for connections
as well as other communication cables, as applicable.

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

The control cables shall be appropriate for its intended fields of
application ensuring maximum performance and of the
following specifications but not limited to the following:

a. RS-485 cables shall be heavy duty or for industrial use,
stranded copper conductor, polyethylene insulated with
a minimum of 90% shielding coverage of braid or a
combination of braid-foil shielding materials for
maximum performance. Likewise, it shall be Flame
Retardant Low Smoke (FRLS) PVS type jacketed. it
shall be multi-conductor, multi-pair with low
capacitance,

b. Ethernet cables shall be capable to support different
applications. Its construction shall be multi-conductor,
multi-pair shielded twisted pairs of stranded copper
conductors with polyethylene insulation. The outer
jacket material shall be flame retardant PVC material.

c. 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.

d) Data Monitoring

1.

The data monitoring system shall include both Data
Management Monitoring System and Weather Observation
System which shall have one-collecting device with a display
monitor whict: 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

NATIONAL POWER CORPORATION
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EW-3.6

EW-3.6.1

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.

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 nct limited to location, support structures, cable
materials, intended use, loading and protection among others, shall be
considered in the design. Also, all materials and parts which are not
specifically mentioned herein but are necessary for the proper installation,
assembly and operation of the equipment shall be furnished at no additional
cost to NPC.

Cable Type

The Supplier shall use balanced-twisted pair data cable in establishing the
communication link between the PEMS (DPP) and the SPP. The cable shall
be for communication and not manufactured for use in power lines. The link is
intended to transfer mainly data between devices and components within the
entire hybrid power plant.

NATIONAL POWER CORPORATION VI-EVV-3.0-8
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EW-3.6.2

EW-3.6.3

EW-3.6.4

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.

Cable Construction

The mechanical and electrical properties of the cable are important in
selecting cable for communication. The Supplier is expected to choose the
best suited cable for this contract.

The balanced twisted-pair cable shali be intended for use in coastal areas to
minimize or prevent deterioration. It shall consist of solid annealed bare
copper with color-coded PIC insulation. It shall have an aluminum shield with
outer protection (jacket) of black polyethylene.

The use of high-strength support strand of galvanized steel is also required.
Cable Specifications

The cable shall have at least the following minimum requirements:

Type Balanced-twisted pair

Conductor Size 24 AWG

Number of Copper Pairs Minimum of 16 pairs

Operating Temperature | -30 to +80 degrees Celsius
Range

Shielded Yes: foil and screen

Insulation PIC/PE; color-coded

Quter Jacket Black Polyethylene/PVC

Application Qutdoor aerial installation

Flame Retardant Regquired

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.

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 instalied shall be compatible with the

application and that the primary purpose of the communication link is to
transfer real time data.

NATIONAL POWER CORPORATION VI-EW-3.0-9
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EW-3.6.5  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 tc 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.

EW-3.6.6 Joint-use Poles

The Supplier shall determine the existing pole adequacy to support the
proposed cables by physically inspecting and determining its loading
capabilities. Included in the physical inspection are pole's integrity, presence
of anchors and guys, grounding, exisfing cables and in-pole equipment,
clearances, obstructions and pole height, class, etc.

EW-3.6.7 Aerial Pathways and Spaces

The Supplier shall ensure that the telecommunication facility is compliant to
but not limited to the following minimum requirements:

1. Choice of poles, span lengths and sags shall be determined by the
specifications written herein with consideration to all other design
parameters and in accordance with the latest edition of Outside Plant
Design Reference Manual and other related applicable laws and
standards.

2. Pole to building attachment shall be done in a solid terminating point-
or in a dislodged portion of the building’s masonry or framework. The
use of either U or plate wall strap is required to attach the cables into

the building.

3. The use of flying cross is required for aerial installations over
intersections where placing poles is prohibited or cannot be done.

4, All clearances that are required for communication equipment and

between poles, conflicting plants, etc. shall be considered. Minimum
vertical, horizontal and mid span clearances between communication
cables and other ufility lines shall be properly implemented as stated
in EW-3.6.8 Clearances or in the latest edition of NESC. Radial
clearance shall also be maintained.

5. Pole lines shall be designed and installed without exceeding 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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EW-3.6.8

6.

7.

10.

Support stiands for aerial installation shall be of at least 6.4mm in
diameter. ’

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.

Appropriate guy attachment hardware shall be used depending on
requirement and need.

Storm guying is also recommended to be installed for pole lines or
section of pole lines wherein expected to be severely affected by
storms especially those that exceeds the 1.6km distance and no head
guys are installed. Installation of two-way or four-way storm guy
depends on the intervals within the section requiring storm guys.

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.

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 holes to the steel pole for a bolt attachment is
prohibited.

The communication cables shall be insialled 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 N"::"‘" Grounded | -0 | 7.2125 [14.4125 | 0 0/ac
l.ocation Comm. Span Guy | kV kV -

Railroads 235t 2‘#0 26.5 ft

Trucks Over

8 Feet 15.5 ft 16 ft 18.5ft

Water - No 14.5

Sailboats 14.0 1t ft 17.0

Over fields, 16.0

orchards, 15.5 ft ft 185 ft

forest, etc.

Pedestrians 12.0

Only 9.5 ft ft 14.5 it

Oversized Vehicles - greater than

14 feet in height X+2

{x = known height of the oversized X+15# ft X+ 451

vehicle)

Vertical Clearance Over Buildings

Accessible 10.5 1t 11.0 ft 13.5 ft

Non-accessible 3.0ft 351 12.5 ft
NATICNAL POWER CORPORATION VI-EW-3.0-11
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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 all 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 systems.

Outside Plant (OSP) shall have protective measures against the presence of
lightning stroke currents, voltage induction exceeding 300Vac, accidental
contacts to power lines operating at more than 300V line to ground and
ground potential rise {(GPR) above 300V.

Grounding and Bonding shall be in accordance, but not limited to, the
following minimum requirements:

1. A bond between power and telecommunication piant shali be
established using at least BAWG bonding conductor.

Cable shields shall be bonded to maintain its electrical continuity.
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.

2,
3.
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4.

5.

10.

1.

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 splice, terminal, and load 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 shall be placed
dedicated for the telecommunication system with at least 0.40km
interval.

Both the cable shield and support strand shall always be bonded with
the MGN when using the same poles (joint use or joint occupancy).
Bonding shall be done on every pole that carries a VDL where
transformers, capacilors and other types of power equipment that
draws load current are connected. If the joint use/occupancy is longer
than 0.8km, the bond shall be made at every 0.4km. Also refer to
NESC for additional requirement for certain support strands that are
exposed to possible power contact, induction, and lightning.

For cases when the ampacity of the support strand is not enough for
system grounding conductors, additional bonds must be made at
every 0.20km.

For joint use/occupancy with non-MGN electrical supply circuits, cable
shields shall be grounded by bonding them to a telecommunications
ground system.

For underground or direct buried cable dips in aerial cable runs there
is no special protection required at junctions of aerial cables and short
underground or direct-buried plastic sheathed cable dips.

For aerial to underground transitions, when the aerial cable is
exposed to lightning and is connected to a single underground cable
that runs for 305m or more before paralleling with other cables, the
aerial cable shield at the last pole shall be grounded while the shield
and support strand shall be bonded to an MGN VDL, if this exists,
otherwise use a telecommunications ground rod.

In aerial-to-underground transition or expansion, exposed cables shall
have:

a) Established and maintained continuity of all metallic cable
elements.

b) Metallic and non-metallic splice cases bonding and lead
sleeves shall be connected to PB’s grounding system at every
PB installed.

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

2. Install protectors for metallic pairs as well as fuse links, if needed

3. All entrance cable shields shall be closely grounded to the building
entrance as much as possible.

4, Splice cases of entrance cables shall be made of fire-resistant
material.

5. A minimum of 6AWG copper ground wire shall be used to ground the
protector or protected cable terminal to the TMGB. )

6. Bond together the protector ground, power ground and interior
metallic water pipe system, if there is any.

7. Insulating joints or isolation gaps shall be used as necessary on
corrosion-prone areas.

8. Telecommunications grounding and bonding shall not be attached to

any cathodic proteclion system because this system is used for

protection against gaivanic corrosion of such structures by constantly

sending low current to metallic ducts.

9. Sheaths of shields of all OSP cables shall be bonded of 6AWG
copper wire or bonding ribbon to the telecommunications grounding
system for low-risk areas to corrosion. _

10. 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.

11. In highly corrosive areas, insulating joints or isolation gaps shall be
installed on all cables entering a building.

12. 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 all metal elements must be
isolated from all grounded objects and equipment on the OSP
side of the insulating joint.

c) Locate insulating joints near the entry point as much as
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.

NATIGNAL POWER CORPORATION VI-EW-3.0-14
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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)

c)

d)

f)

g}

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 shall 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. .|t
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
shail be conformant to UL497A.

An integrated assembly of both primary and secondary overvoitage
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 mA.
Depending on equipment needs, the acceptable AC and DC measurement
may vary.

The presence of abnormally high AC current levels indicates that there is a
dangerous condition within the testing area. Wearing 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 leads between the nearest
grounding electrode and other metallic items. The recommended maximum
value between these two points is 100 millichms.

The Supplier shali 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 shall, within the warranty period, regularly conduct the routine
inspection and maintenance of all spaces, pathways, splice enclosures,
equipment, cable layout, efc. 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 ail OSP
equipment including all periodic testing and calibration, management
escalation procedures with contact information, among others.

Routine Maintenance

The Supplier shall perform the routine maintenance regularly, of at least
yearly within the warranty period, to examine the network for any
abnormalities. It can be done physically or through the aid of sophisticated
network monitoring and surveillance systems/devices capable to detect such
abnormalities (e.g., changes in resistivity, continuity, indications of moisture
and degradation, loss of sheath integrity). Such devices shall not affect the
operation of the entire network.
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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 facilites 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

EW—3;6.16 Demand Maintenance

The Supplier shall be able to address demand maintenance during the
warranty period and shall be able to provide assistance in such cases after
this period. Demand mainteriance 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

) Site improvements

d) Property augmentation/addition that imposes conflict to the existing
OSP

e) Changes in clearance, separation and/or pole spacing

f) Obligations under joint-use agreements such as re-arrangement and
replacement of components like poles

g) Indications of imminent danger to the network or any specially
designed network from a network monitoring and surveillance
systems

h) Changes in road elevation affecting the requirements for PBs

Demand maintenance is not limited to damages that caused out-of-service
condition and can also be needed in cases where damage to the network has
been incurred by natural caiamities 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.

EW-3.6.17 Restoration Procedures in Case of Emergency

The Supplier shall include in his maintenance plan a thorough and
comprehensive procedures to be undertaken in cases of emergency

shutdown or out-oi-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 emergencies must always be easily accessible
and ready to use. Such tools and equipment shall be maintained
regularly and marked appropriately, thus the plan shall be able to
provide this information. Use of worn-out tools/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 need prompt response during an emergency shall
be marked/documenied 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 permanent.
However, temporary repairs shall not be left on a provisional status and must
be repaired or corrected permanently. It shali aiso include the procedures and
guidelines aliowing the proper documentation of the restoration,
reassignments and configurations done to the network.

The emergency restoration plan is subject for updating upon the completion
of an after-action report detailing the problems encountered, its causes and
the corrective action taken whether its short or long term. An after-action
report shall be submitted whenever a restoration is done and completed and
shall contain preventive measures and recommendations to avoid the same
problem from reoccurring. The plan is prepared to identify any OSP structure
that requires revision and/or replacement.

The Supplier shall also nominate or provide their support center. This support
center shall be able fo respond quickly and in a timely manner to any type of
maintenance request. Suppart center staff members shall be capable of all
aspects pertaining to restoration, maintenance and operation of the network

facility. It is also important that the support center has complete end-to-end
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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 also 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-built drawings shall also be submitted.
All documentations are subject to NPC's approval.

The Supplier shall also provide his comprehensive design and construction
specifications checklists in accordance with OSPDRM. The checklists can be
modified as deemed necessary by the Supplier/Designer in order to fully
detail all the data required and used in the system.

The Supplier is also recommended to submit photographs and video
recordings of the site or field survey conducted. All other information that
needs to be recorded shall be properly documented and such documents
shall be provided to NPC.

The Supplier shall also submit photographs and video record with stamped
dates of the conducted site survey as well as the route and the affecting
factors determined and encountered during pre-installation, installation and
post-installation activities.

EW-3.7 PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shaill 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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EW-3.8 Warranty

The PEMS, including all its components, shall have a minimum warranty of
five (5) years. This warranty shall be covered by a back-to-back warranty
arrangement with the manufacturer. The supplier shall submit its warranty
agreement with the manufacturer that stipulates the scope and
responsibilities of each party. Both parties (bidder and manufacturer) shall be
equally and severally liable for the failure of either party to perform warranty
obligations.

EW-3.9 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 and power system and complete perimeter lighting system
for the Design, Supply, Delivery, Installation, Testing and Commissioning of
Batan 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 and Storage Room;

2. Supply, Installation and Test of Complete Perimeter Lighting
System;

3. Supply, Installation and Test of 5kVA 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 and Power System and
Perimeter Lighting System for Batan 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)
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EW-4.4

EwW-4.4.1

EW-4.4.2

Other recognized national standards may be accepted if such will guarantee
a quality superior to that guaranteed by the above standards. Use of other
standards shall be subject to the approval of National Power Corporation.

Lighting System

The lighting system covered by this specification shall include all outiets
{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
shall 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 installation.

The lighting and power panel shall be tapped to the dry type transformer
sourced from the AC combiner box.

Dry Type Transformer

The dry type transformer covered by this specification shall be used for the
lighting and power system of the guardpost and perimeter lights at Batan
Solar PV Plant. It shall be indoor type and shall be in accordance with the
latest revision of |IEEE Std. C57.12.01. The installation of this transformer
shall be wall or floor-mounted and in accordance with the standard procedure
as suggested by the manufacturer. In relation, the stabilityfintegrity of the
supporting structure and the equipment 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

Applicati
pplication transformer

2
3
4 Type Dry type transformer
5 Class _ Indoor
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6 | Type of Cooling AN
7 | Temperature Rise (°C) 150
8 Insulation level:
a. Maximum
operating voltage,
kv
= H-winding 1.2
»  X-winding 0.6
b. Nominal operating
voltage, kV
» H-winding 0.48
«  X-winding 0.24
c. Basic insulation 10
level, kV
9 | Winding Material
a. H-winding 100% copper
b. X-winding 100% copper
10 | Enclosure NEMA 3R
EW-4.43 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 plastic 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
lighting 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 the approval of NPC.
Lighting fixtures shall be wired with approved fixture wire, 90°C insulation.
Each fixture shall be wired to a single point with an adequate slack for proper
connection. All lighting fixtures shall be protected from damage during
installation. Any broken lighting fixtures, receptacies, stems and the like, shall
be replaced with new parts, &t no cost to NPC.
NATIONAL POWER CORPORATION VI-EW-4.0-3
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EW-4.4.5

EW-4.4.6

Lighting Luminaires

a) 1 x 9 Watts Compact LED Lamp

Shall be cool white frosted finish, rated 240V AC, 60H
operations. Lamp holders shall have E27 base. -

When used in damp and wet locations, it shall have an
explosion and corrosion proof body and sealed.

b} LED Flood 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.

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 shal
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.

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 [ocation shall be rated as weatherproof convenience outlets.

Cables

Cable shall be stranded annealed copper conductor suitable for continuous
temperature of 90°C when used in wet or dry location and 80°C when
exposed to oil or coolant. The minimum size of conductor to be used shall be
3.5mma.

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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EwW-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 damage 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 installation of 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 precautions shall be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed using caps and discs or
plugs. The seals shall be maintained, except during inspection and tests, until
the conductor is pulled in. Conduit shall be checked to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

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.

NATIONAL POWER CORPORATION VI-EW-4.0-5
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EW-4.4.8

EW-4.5

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalic and must have a self-extinguishing property
hence shall 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
setscrew 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

Pull boxes shall be installed at all necessary points, to prevent damage to the
insulation or other damage that might result from puliing resistance or for
other reasons related to improper instaltation. 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 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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DIESEL HYBRID SYSTEM {(WITH ESS}
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EW-5.0

EW-5.1

EW-5.1.1

PART | - TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

GROUNDING SYSTEM
General

This specification covers the technical and associated requirements for the
entire grounding system of the solar plants and/or switchyards, required to
protect persons and equipment, to reduce electromagnetic interference (EMI)
and to allow safe service and maintenance of the installations. The grounding
system includes all major and minor equipment such as PV modules,
mounting structures, inverters, AC combiner boxes, DC boxes, transformer
and protection panel, ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the
plant shall be furnished and determined by the Supplier at no additional cost
to NPC.

Technical Characteristics and Requirements

The ruling criteria in the design of the grounding grid shall be the safety of
personnel and the proper operation of the electrical equipment during normal
operation and during transient disturbances such as short circuits in the
electric power system and during lightning discharges. The grounding system
shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Grounding Design Criteria
1 Fault duration, sec. 3

2 Total fault level {line to 8
ground), kA

3 Grounding connection

{exothermic, compression, Exothermic
etc.)

4 Grid conductor (specify size [ > 100 mm? tin-annealed copper
and type) stranded conductor (bare)

5 Bonding Conductor {riser)

a. All major equipment such
as inverter, transformer,

> 100 mm? tin-annealed copper
stranded conductor with 1.2 kV

ESS, etc.

PVC Insulation

below 10kW, perimeter
lighting and fence

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

c. For motors/pumps rated

> 22 mm? tin-annealed copper
stranded conductor with 1.2 kV
PVC Insulation

NATIONAL POWER CORPORATION
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6 Buria! depth of grid
conductor below finished 0.6
rade, m
7 Grqund mat design 5 Ohms (max.)
resistance
8 Permissible temperature rise 300
of grid copper conductor, °C
9 Ground Rod
a. Type Copper rod
b. Diameter, mm > 19 mm
c. Length/section, m >3m
10 Resistivity of crushed rock, 3000

{(wet) Ohmmeter

11 Approximate area of
' plant/switchyard to be
covered by the ground grid

Refer to Bid Drawings

12 Soail resistivity (for

il
calculation), chmmeter By Supplier
nghtnmg Protection -
Manufacturer By Supplier
2 Place of Manufacture By Supplier
L|ghtmng Rod
Material Copper
2 Length, mm 2000
3 Minimum Diameter, mm 16

Down Conductor

1 Type Insulated Copper Conductor
2 Minimum Cross-Section 2
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 voitages 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 inciuding
limitation and justification shall be provided to NPC for approval.

If in case the actual measured resistance of the Supplier-designed and
installed ground grid is higher than specified in this section, the Supplier shall
install, at no extra cost to the NPC, additional grounding rods, mats,

Design of grounding system is responsibility of Supplier including measurement of actual soil

resistivity.

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

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

EW-5.1.2 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.

EW-5.1.3 Lightning Down Conductor

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

The main copper conductor shall be made of electrical grade copper, with a
minimum cross-sectional equivalent to 55 mm?2 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 impulse conditions. The down conductor should not be subject to
bends of less than 0.5-meter radius and shall be secured to the structure by
approved metallic fastening at least every 2.0 meters.

EW-5.1.4 Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn
concentric stranding bare copper conductor in accordance with the [atest
revision of ASTM B3 and manufactured in accordance with ASTM
Specification B8 (ciass B). :

EW-5.1.5 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.

NATIONAL POWER CORPORATION VI-EW-5.0-3
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Each ground rod shall have a conical swaged point at one end and shall have
a continuous smooth copper covering of at least 0.254 mm thickness moiten-
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).

NATIONAL POWER CORPORATION VI-EW-5.0-4
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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 af 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 to 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.

EW-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 VIl of the Bid Document. The cost of each item shall cover all
works required and described in the pertinent provisions of the specifications.

NAT!ONAL POWER CORPORATION VI-EW-5.0-6
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SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 6.0 - SWITCHYARD EQUIPMENT AND
APPURTENANCES
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PART | - TECHNICAL SPECIFICATION
EW — ELECTRICAL WORKS
EW - 6.0 — SWITCHYARD EQUIPMENT AND APPURTENANCES
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PART | — TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES
EW-6.1 General
This specification covers the furnishing of all labor, materials, equipment,
tools and other incidentals for the erection/installation of switchyard take — off
structures for Batan Solar PV Plant and Batan 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 materiais 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, erection/installation of Steel Pole take off
structure including dressing and accessories as shown on the
bid drawings (grounding materials, tension insulators, etc.);

b) Supply, Installation/stringing and test of bus conductor, and
structure ground wires complete with appurtenances and
accessories;

c) Supply, installation and test of medium voltage power cables
and conduit complete with appurtenances and accessories;

d) Supply, 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;

g) Supply, Installation and Test of 13.8kV Three Phase Kilowatt-
hour Meter (for Batan SPP);

h) Supply, Delivery, Installation, Testing and Commissioning of
Three (3) Phase 15.5kV solid dielectric, vacuum interrupter
Automatic Circuit Recloser for Batan SPP including its
accessories; and
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)} All other parts/faccessories and works/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.

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 stee! pole(s) including dressing and
accessories meeting the requirements of the specification and industry
standards.

EW-6.3 Codes and Standards

The components/parts/accessories/equipment to be furnished shall be
designed, manufactured and tested in accordance with, but not limited to, the
manufacturer's standard or latest applicable standards, including all addenda,
in affect at time of purchase order unless otherwise stated in this

specification.
1. American National Standards Institute ANSI
2. Institute of Electrical and Electronic Engineers IEEE
3. American Society for Testing and Materials ASTM
4. National Electrical Manufacturer’s Association NEMA
5. Underwriters Laboratory UL
6. International Electro-Technical Commission IEC
7. International Standards Organization ISO
8. National Electrical Code NEC
9. National Electrical Safety Code NESC
10. Philippine Electrical Code PEC
11. llluminating Engineering Society IES
12. Philippine National Standards PNS
13. American Welding Society AWS

These codes and standards set forth the minimum requirements which may
be exceeded by the Supplier, if, in the Supplier's judgment and with NPC's
acceptance, superior or more economical designs or materials are available
for successful and continuous operation of the Supplier's equipment as
required by this specification.
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EW-6.4 Power, Control and Instrumentation Cable
This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use
in switchyards.
All cables shall be designed to withstand the short-circuit condition and
voltage drop of 3% (max.).
EW-6.4.1 Technical Characteristics and Requirements
The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
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 §-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
1 Conductor Shape Circular Stranded Wire
2 Conductor Material Annealed Copper
3 Insulation
a. Material Cross-linked polyethylene {(XLPE)
b. Thickness, mm >45
4 | Outer covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Protection Y
Required es
5 Shielded Yes
a. Type of Shielding Copper Tape Screen
6 Provided with Filler and Y
Binder Tape es
EW-6.4.2 Insulation
Insulation shall be of the type specified in the Technical Data Sheets.
EW-6.4.3 Jacket
A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or
Nylon jacket capable of providing protection against sunllght acids, alkalis
and oils shall be furnished for all cables.
NATIONAL POWER CORPORATION VI-EW-6.0-3
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EW-6.4.4 Assembly

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

EW-6.4.5 Application

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

EW-6.5 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch
with lightning arrester combination for use in various diesel and solar power
plants.

The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated herein.

EW-6.5.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high 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, Outdoor) Outdoor
2 Rated voltage, kV . 15
3 Nominal system
voltage, KV 138
4 Frequency, Hz 60
5 BIL, kV 110
6 Ampere Frame 100
7 interrupting  Capacity,
KA 10
8 Fuse Link
a. Type Universal buttonhead design
b. Current Rating, A Refer to Single Line Diagram
9 Lightning Arrester
a. Type Metal Oxide Varistor (MOV), gapless
b. Class {indoor, Outd
outdoor) utdoor
c. Rated frequency,
Hz 60
d. Nominal system 13.8
voltage, kV ]
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e. Duty cycle voltage 19
(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, 465
mm

i. Supporting
brackets, bolts, Yes
nuts, etc.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel
poles cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements
of ANSI standard. The cutouts to be supplied shall include the following:

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

4. Lock Washers

Fuse Link

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

Lightning Arrester

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

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jacket, which shall have a high creepage distance and a high
dielectric strength.
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The primary terminals shall be suitable for the connection of the type and size
of conductors which can be either copper or aluminum conductors without use
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that
conforms with the requirements of NEMA or with appropriate bracket as a
cutout arrester combination on it.

All mounting bolts and conductor connection 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.

EW-6.6 Bus Conductor and Hardware

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

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CBS5. 1-1979 -
American National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

EW-6.6.1 Technical Characteristics and Requirements
Describe herein is the general specification of the bus conductor, line

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

ITEM DESCRIPTION REQUIREMENTS
Stranded Conductor Requirements
. . Aluminum Conductor Steel
1| Type designation Reinforced (ACSR)
2 Code Name RAVEN
3 Conductor size 1/0 AWG ACSR
4 Ampacity, A 230
5 Quter Layers
a. Material Aluminum
b. Stranding No. 6
¢. Calculated Cross-sectional
Area, mm? 53.52
d. Coefficient of Elongation (/°C) Manufacturer's Data
6 Core
a. Material Aluminum Clad Steel
b. Stranding No. 1
NATIONAL POWER CORPORATION VI-EW-6.0-6
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¢. Calculated Cross-sectional 8.92
Area, mm?
d. Coefficient of Elongation (/°C) Manufacturer's Data

Conductor Coefficient of Linear

Expansion (/°C) Manufacturer's Data

Conductor Hardware

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 steei 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 |EC standards.

The completed conductor shail be smooth, free from nick, burrs, aluminum or
steel particles, dirt and excessive die grease. The conductor shall be
absolutely free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodies and
keeper pieces, made of high strength and heat treated cast aluminum alloy.
Cotter bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel.
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp
shall be not less than 85% of the rated uitimate 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.
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Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class
55-3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.

EW-6.7 13.8kV Three Phase Kilowatt-Hour Meter
This specification covers the technical and associated requirements for the
three phase kilowatt-hour demand meter including instrument transformer and
accessories required for Batan Solar PV Plant.
EW-6.7.1 Technical Characteristics and Requirements
The three phase kilowatt-hour meter shall be furnished and installed by the
Supplier as shown on the bid drawings complete with stainless steel housing,
test block and associated metering instruments transformers (current and
potential transformers) of appropriate burden and accuracy and other
accessories for outdoor metering purposes. It shall be capable to measure
the power generated by the plant and feedback power (bi-directional). It shall
be designed to operate continuously for the normal life of the meter in an
outdoor tropical location exposed to various elements which might affect the
meter accuracy and reliability. The Three Phase Kilowatt-Hour Meter shall
meet the following minimum requirements:
ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltage, V 120-480
3 Accuracy class 0.2s
4 Frequency, Hz 60
5 Register Type LCD
6 Soft Switches Available
7 LCD Display Programmable
The Kilowatt-hour meter
to be provided is Yes
8 certified and approved
by ERC
Communication Port for .
8 Kilowatt-hour meter To be Provided
10 Meter Test Blo