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National Power Corporation 

INVITATION TO BID 
PUBLIC BIDDING - BCS 2024-0100

1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2024 intends to apply the sum of (Please see schedule below> being the Approved Budget
for the Contract (ABC) to payments under the contract, 
automatically rejected at Bid opening.

Bids received in excess of the ABC sha I be

PR NOS./PB Ref No. & 
Description Similar Contracts Pre-bid

Conference

Bid
Submission / 

Opening

ABC/ Am1 
Bid Doc

. of
8

HO-PIB24-011 /
PB240312-N A00076

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

Design, Supply,
Delivery, Installation, 
Test and
Commissioning of a 
Solar PV Power 
Plant of at least 
60kWp

29 February 
2024

9:30 A.M.

12 March 2024 
9:30 A.M.

P 20,889,70 
P 25,000.00

I

)00/

HO-PIB24-012/
PB240312-RA00077

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

Design, Supply,
Delivery, Installation, 
Test and
Commissioning of a 
Solar PV Power 
Plant of at least 
40kWp

29 February 
2024

9:30 A.M.
12 March 2024 

9:30 A.M.
P17,305,70i 
P 25,000.00

3.00 /

Venue: Kaflao Function Room, NPC Bldg. Oiliman, Quezon City

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

PR No/s. / PB Ref No/s. Delivery Period / Contract 
Duration

Relevant Period of SLCC reckone 
from the date of submission & recs 

of bids
HO-PIB24-011 Two Hundred Fifteen (215) 

Calendar Davs Ten (10) Years

HO-PIB24-012 Two Hundred Fifteen (215) 
Calendar Davs Ten (10) Years

3. Bidding will be conducted through open competitive bidding procedures using a non-discretior 
“pass/fair criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR 
Republic Act (RA) No. 9184.

Bidding is restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at 
si>^ percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines, a., 
citizens or organizations of a country the laws or regulations of which grant similar rights or priviiege ^ 
Filipino citizens, pursuant to RA 5183.

anil

4. Prospective Bidders may obtain further information from National Power Corporation. Bids and Contr cts 
Services Division and inspect the Bidding Documents at the address given below during office h< lurs 
(8:00AM to 5;OOPM). Monday to Friday.
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Invitation to Bid - BCS 2024-3100

5. A complete set of Bidding Documents may be acquired by interested Bidders from the given address 
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the 
Guidelines issued by the GPPB. Bidding fee mav be refunded in accordance with the guidelines basJti
the grounds provided under Section 41 ofR.A. 9184 and its Revised IRR.

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

a.

b.

c.

Only a maximum of two (2) representatives from each bidder / company shall be allowei 
participate during the virtual pre-bid conference.
Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S. 
lifting the State of Public Health Emergency Throughout the Philippines 
The requirements herein stated including the medium of submission shall be subject to 
Resolution No. 09-2020 dated 07 May 2020 
The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject 
GPPB Circular No. 06-2019 dated 17 July 2019

G5

7. Bids must be duly received by the BAC Secretariat through (i) manual submission at the office addt ess 
indicated below; (ii) online or electronic submission before the specified time stated in the table ab )ve 
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 st 
in ITB Clause 14.

9. Bid operiing shall be in the Kanao Function Room. NPC Head Office, Diliman, Quezon City and/oi 
online platform to be announced by NPC. Bids will be opened in the presence of the bide 
representatives who choose to attend the activity.

and 
latest 

on

to 

2023 

PB 

to

ted

via
ers’

10. The National Power Corporation reserves the right to reject any and all bids, declare a failure of bide i
°r n°„f^ard f*16 extract at any time prior to contract award in accordance with Sections 35.6 and 41
u-fj2016 rev,sed ,RR of R A- No- 9184, without thereby incurring any liability to the affected bidde ■ 
bidders. “

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department
Gabriel Y. Itchon Building
Senator Miriam P. Defensor-Santiago Ave. (formerly BIR Road)
Cor. Quezon Ave., Diliman. Quezon City, 1100 
Tel Nos.: Tel Nos.: 8921-3541 local 5564/5713 
Email: bcsd@napocor.gov.ph /

12. You may visit the following websites:

For downloading of Bidding Documents: https://www.napocQr.aov.Dh/bcsd/bids.DhD

no,
of
or

ATTY. MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel ahu 

Chairman, Bids and Awards Committee

AFG-LOG-Q02.F03 
Rev.No.O 
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SECTION II - INSTRUCTIONS TO BIDDERS
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BIO DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS
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SECTION II - INSTRUCTIONS TO BIDDERS

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING 
OF BUTAWANAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) with 
identification number LuzP23Z1630Se.

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 bulletin.

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

5. Eligible Bidders

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

NATIONAL POWER CORPORATION II.ITS-1
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5.2.

I 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 to current prices using the PSA’s CPI, must be at least 
equivalent to at least fifty percent (50%) of the ABC.

The Bidders shall comply with the eligibility criteria under Section 23 4 1 of the 
2016 IRR of RA No. 9184.

I
I

Origin of Goods

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

Subcontracts

7.1. 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.

7.2.

7.3.

The Supplier may identify its subcontractor during the contract implementation 
stage. Subcontractors identified during the bidding may be changed during the 
impiementation 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.

8. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the specified date 
and time and either at its physical address and/or through videoconferencing/webcasting 
as indicated in paragraph 6 of the IB.

NATIONAL POWER CORPORATION IMTB-2
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9. Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or interpretation of any part of
the Bidding Documents. Such requests must be in writing and received by the Procuring
Entity, either at its given address or through electronic mail indicated in the IB. at least
ten (10) calendar days before the deadline set for the submission and receipt of Bids.

10. Documents comprising the Bid: Eligibility and Technical Components

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

10.2. The Bidders 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 ail 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. 13-2019dated 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 BPS.

11. Documents comprising the Bid: Financial Component

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

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

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

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

12. Bid Prices

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

a. For Goods offered from within the Procuring Entity’s country:
NATIONAL POWER CORPORATION ll-ITB-3
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111.

IV.

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

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

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

The price of other (incidental) sen/ices, if any, listed in the BPS. 

b. For Goods offered from abroad;

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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, 
rnarked 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 REFERENCF

NATIONAL POWER CORPORATION ll-ITB-4
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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
BPS.

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

17.1. The BAG 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 BAG Secretariat.

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

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

18. Domestic Preference

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

19. Detailed Evaluation and Comparison of Bids

19.1.

19.2.

19.3.

The Procuring Entity s BAG shall immediately conduct a detailed evaluation of all 
Bids rated "passed.’’ using non-discretionary pass/fail criteria. The BAG shall 
consider the conditions in the evaluation of Bids under Section 32 2 of the 2016 
revised IRR of RA No. 9184.

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

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

NATIONAL POWER CORPORATION ll-ITB-5
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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.

^9.4. The Project shall be awarded to one (1) Bidder in one complete contract.

19.5. 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.

20. Post-Qualification

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

21. Signing of the Contract

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

NATIONAL POWER CORPORATION ll-ITB-6
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SECTION 111 - BID DATA SHEET
ITB

Clause
5.3

7.1

10.1

10.4

For this purpose, similar contracts shall refer to Design, Supply, Delivery, 
Installation, Test, and Commissioning of a Solar PV Power Plant of at least 
40kWp.

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

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

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.

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.

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 durina
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 shail 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) shail inform the BAC in writing 
prior to the bid opening for records and documentation purposes.

NATIONAL POWER CORPORATION lll-BDS-1
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12

14.1

I

15.0

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

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

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

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

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

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

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

To report any privacy issue, contact the Data Privacy Officer at 
dDO(S)napocor.Qov.Dh.

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

19.5

20.1

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
b. Civil Works 2,137,200.00
c. Electrical Works 14,258,300.00
d. Mechanical Works 315.300.00
e. Other Works/Supolv/Services 594.900.00

TOTAL ABC 17,305,700.00

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.

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.

a.

Additional documents to be submitted during Post-Qualification:

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

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

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 II (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

d.

e.
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delivered/installed/used during the contract implementation. Any proposed 
changes/replacement of said items may be allowed on meritorious reasons 
subject to validation and prior approval by NPC.

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

21.2 Notice to Proceed.

I
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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. Ail 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 shail be provided in the 
Special Conditions of Contract (SCC).

2. Advance Payment and Terms of Payment

I
I

2.1.

2.2.

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

The Procuring Entity is ailowed to determine the terms of payment on the partial 
or staggered delivery of the Goods procured, provided such partiai 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.

3.2.

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.

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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I

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

5. Warranty

5.1 In order to assure that manufacturing defects shall be corrected by the Supplier, 
a warranty shall be required from the Supplier as provided under Section 62 1 
of the 2016 revised IRRofRANo. 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 Suppiier

The Suppliers 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.

I
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SECTION V-SPECIAL CONDITIONS OF CONTRACT

I

GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

(iii) 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/lnspection Report signed by the Procuring 
Entity's representative at the Project Site;

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

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

(viii) Documents specified in the Technical Specifications, if any.

For Goods supplied from abroad:

Upon shipment, the Supplier shall notify the Procuring Entity and the insurance 
company by e-mail the full details of the shipment, including Contract Number, 
description of the Goods, quantity, vessel, bill of lading number and date, port 
of loading, date of shipment, port of discharge etc. Upon delivery to the Project 
Site, the Supplier shall notify the Procuring Entity and present the following 
documents as applicable with the documentary requirements of any letter of 
credit issued taking precedence:

NATIONAL POWER CORPORATION V-SCC-1
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(i) Original and four copies of the Supplier’s invoice showing Goods’ 
description, quantity, unit price, and total amount;

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

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

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

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

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

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

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

For purposes of this Clause the Procuring Entity’s Representative at the Project 
Site is Vice President ■ Small Power Utilities Group.

Incidental Services -

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

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

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

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

d. 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

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

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

Spare Parts -

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

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

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

i. advance 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 VII (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 earner of Philippine registry is available. Goods may be shipped 
by a carrier which is not of Philippine registry provided that the Supplier obtains 
and presents to the Procuring Entity certification to this effect from the nearest 
Philippine consulate to the port of dispatch. In the event that carriers of 
Philippine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

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

NATIONAL POWER CORPORATION V-SCC-4



BID DOCUMENTS

SECTION V - SPECIAL CONDITIONS OF CONTRACT

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

LuzP23Z1630Se

I

I

2.0

2.2

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.

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

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

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

The terms of payment shall be as follows;

1) For Supply and Delivery Pay items:

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

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

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

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

(b) On Delivery; Eighty percent (80%) of the price of the delivered Goods, 
excluding price for installation, test and commissioning shall be 
considered for payment, less the total amount of advance payment, if 
any and other deductions. If the amount is sufficient to fully recoup the 
advance payment, the remainder after deductions shall be paid to the 
Supplier within sixty (60) days after the date of receipt of the Goods 
and upon submission of the documents (i) through (vi) specified in the 
see 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) 3S 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:

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

(b) On Delivery: 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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3.2

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 shail 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 successfui 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

1.

2.

3.

4.

IV.

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

Company Name 
Correct amount of the Bond 
Contract/Purchase Order Reference Number 
Purpose of the Bond:
“To guarantee the faithful performance of the Principal’s obligation to 
undertake (Contract/Purchase Order Description) in accordance with 
the terms and conditions of (Contract No. & Schedule/Purchase Ordar 
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 effectiviM 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;
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III.

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

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.

The inspections and tests that will be conducted are specified in the Technical 
Specifications.

Guarantee for Additional Equipment Warranties are also specified in Section 
VI - Part I, 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).

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

1. Penalty for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, the PROCURING ENTITY shall also 
impose a penalty in case the supplier fails to meet Transformer 
Guarantees.

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

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

Aside from the Liquidated Damages and Penalty for Failure to Meet 
Transformer Guarantees, the PROCURING ENTITY shall also impose a 
penalty in the event that undue delay is being caused by the Supplier for 
failing to attend the requested maintenance/repair services within ten (10) 
calendar days.

The penalty to be imposed to the Supplier shall be in accordance with 
Section VI - Part I, Technical Specifications, Clause 19.0 - General Works 
(GW).
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PART I - 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 
Butawanan Island Solar PV - Diesel Hybrid System with Energy Storage 
System (ESS). Also included in this document are the specifications for, but not 
limited to, solar panels, string inverters, energy storage system, monitoring 
system, control & instrumentation system, communication system 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 PV-Diesel Hybrid Power System.

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

Equipment shall essentially be the standard products of the manufacturer which 
best meets the applicable international and regulatory standards. The Supplier 
shall accept full responsibility for its work in the design, installation, 
performance, qualifications, specifications, documentation, reports, fabrication, 
corrosion protection, shop testing and materials handling. Field testing and 
commissioning including the warranty provisions shall comply with the 
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 located in Butawanan Island, 
Siruma, Camarines Sur(1405'44.12"N, 123019'3.39"E).

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

EXISTING MODE OF TRANSPORT TO BUTAWANAN SOLAR PV
PLANT

PLANT 1 2 3
1. Butawanan Island

Solar PV-Diesel
Hybrid System, 
Butawanan Island, 
Siruma, Camarines
Sur

L
Manila Port to 

Naga City

L
Naga City to 
Tandoc Port

S
Tandoc 
Port to 

Butawanan 
island

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

GW-3.0 PROJECT DURATION

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

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

GW-4.0 SITE INSPECTION

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

Schedule of the site inspection shall be coordinated with the DPP Plant-in- 
Charge of Butawanan 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.

GW-5.0 DESIGN AND DUTY CONDITIONS

GW-5.1 Site Condition and Design Consideration

The Supplier shall be responsible for visiting the project sites and thoroughly 
investigate and familiarize himself with all the site conditions, the surrounding 
area and take particular reference to its accessibility, means of communication 
and transportation, and all other factors that could hamper the smooth 
execution of the contract.
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Any and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the sites shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.

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

Elevation above sea level 
Ambient temperature 
Barometric pressure 
% Relative humidity 
Design for seismic loads 
Max. wind velocity

4 to 6m 
20 to 36‘C
95.52- lOl.OlkPa abs 
up to 100%
Seismic zone factor 0.4 
300 km/hr

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

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

a) Natural period and mode of vibration
b) Damping (inherent or specifically provided)
c) Manner of failure (ductile or brittle)
d) Location (at ground level or at a higher level)

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

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

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

All support and building structures under this contract shall meet the wind 
velocity requirements specified in the latest edition of NSCP.

GW-5.2 Design Requirements

The Supplier shall undertake the following design requirements relative to the 
provided site conditions and design considerations:

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

1. Design Drawings included in this Document;
2. Technical Data Sheet for Solar Panel;
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b)

c)

d)

e)

f)

g)

h)

i)

3. Technical Data Sheet for String inverter;
4. Technical Data Sheet for DC Box and AC Combiner Box;
5. Technical Data Sheet for Cables;
6. Technical Data Sheet for Solar PV Plant and Energy Storage 

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

appurtenances; and
8. Technical Data Sheet for Power and Energy Management 

System and if applicable its appurtenances.

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

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

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

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

Design standards for structures 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;

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

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

Delivery of labor and supervision, materials and 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;

j) 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;

k) 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;

l) In addition, the materials for mounting structure of the PV system shall 
conform with the requirements of NPC, as stated in Section VI - Part I 
- CW - Civil Works;

m) Minimum clearance between the finished ground level and lowest part 
of the module structure shall be at least 1.0 meter;
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n)

0)

P)

q)

r)

s)

t)

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

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;

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;

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;

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;

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

The Supplier, during construction, shall avoid any interruption to the on
going operations or activities of BUTAWANAN 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 TO NPC.

GW-6.0 SUPPLIER’S SCOPE OF WORKS

General

The scope of works shall cover the Design, Supply, Delivery, Installation, 
Testing and Commissioning of Solar PV- Diesel Hybrid (with ESS) and the 
integration to the existing and planned additional supply of genset(s) (if any) in 
Butawanan Diesel Power Plant.

It is not the intent of this specification to specify all technical requirements or to 
set forth those requirements covered by applicable codes and standards. The 
Supplier shall furnish manpower and supervision, high quality works, materials 
and equipment meeting the requirements of this specification and industry 
standards.

I

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 Butawanan 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 40kW Solar 
PV System consisting of solar panels, string inverters with PV/Solar 
Controller, DC boxes, AC combiner box, control and monitoring 
system, lighting system, lightning protection and grounding system, 
structural support, interconnection lines and its appurtenances, 
metering system, harmonic & surge filter, electro-mechanical 
equipment and ail other necessary components and associated 
auxiliaries;

• Supply, delivery, installation and testing of at least 50kVA Solar PV 
Plant transformer complete with the necessary protections and 
accessories as well as the construction and testing of the 
corresponding transformer pad;

• Design, supply, delivery, installation and testing of water piping 
system and its accessories;

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

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

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

• 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;

• Supply and delivery of all the required spare parts, special tools and 
appliances including labor and all associated expenses necessary 
for any repair works in the Solar PV System, ESS and PEMS during 
the warranty period; and

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

b) Energy Storage System

• Design, supply, delivery, installation, testing, and commissioning of 
Energy Storage System (ESS) with at least 60kW power capacity 
and at least 60kWh 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
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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 at least 75kVA 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 
(HM!) complete with the necessary adapters and appurtenances 
which are responsible to interface with the major equipment to 
perform monitoring and control;

• Supply, delivery, installation, testing and commissioning of at least 
two (2) 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; 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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Table 2.0

SUMMARY OF MAIN EQUIPMENT TO BE SUPPLIED/INSTALLED BY SUPPLIER

Capacity 
of Solar 

PV
System

(kW)

No. &
Capacity of 

Solar PV 
Plant

Transformer
(KVA)

Capacity
and

Energy of 
ESS

(kW/ kWh)

No. &
Capacity of 

ESS
Transformer

(KVA)

Power, Control & 
Instrumentation 

Cables 
(Lot)

Water
Piping
System

(Lot)

Typhoon
ProtectI
on/Reinf

orce
(Lot)

40
1 x50; 

13.8/0.48 kV, 
30,60 Hz

60/60
1 x75: 

13.8kV, 30,
60 Hz

1 1

GW-6.2 Operation and Maintenance

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

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

GW-6.3 Other Allied Services

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

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

c) 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 I - CW- Civil Works;

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

NATIONAL POWER CORPORATION VI-GW-8
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e) Provide a comprehensive operation and maintenance training at site to 
NPC plant personnel who will be assigned to operate and maintain the 
whole hybrid power plant. The training program shall be supported with 
a training manual related to design application, operation and 
maintenance, system emergency restoration, trouble shooting of the 
Supplier’s supplied major equipment and system, as well as the 
integration of future genset(s), battery modules, PV modules and other 
relevant equipment necessary for the expansion of DPP, ESS and solar 
PV system as specified in these documents;

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

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

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

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

j) The supplier shall design all structures that include, but not limited to 
Zocalo Wall, ESS Foundation, Mounting Structure including concrete 
foundation. Concrete Anchors and all other structures and 
appurtenances that are not specifically mentioned herein but are 
required to complete the project subject to NPC’s review and approval.

GW-6.4 Document and Drawing Requirements

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

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

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

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

All bidders are required to submit in their proposal the detailed list of spare 
parts to be supplied with its corresponding shelf life and replacement inten/al. 
This list is preliminary and subject to changes in order to conform with the final 
design without any additional cost. The final list of spare parts shall be 
submitted to NPC for approval not later than one (1) month prior to the delivery 
of the equipment.

Spare Parts for Solar PV System

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

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

b) Three (3) pieces - Wind Anemometers
c) One (1) piece - Solar Pyranometer
d) One (1) set - Thermocouple for Solar Module temperature with 

mounting adhesive/connector.
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e) One (1) piece - Thermocouple with radiation shield for ambient 
air temperature measurement

GW-8.0 TOOLS AND APPLIANCES 

General

The tools and appliances recommended by the manufacturer and are deemed 
required for the following specific purpose of the equipment to be supplied 
under this Contract shall be provided. The Supplier shall include the tools that 
are specified below.

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

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

Each tool or appliance is to be clearly marked with its sign for purposes of 
identifying the function of each tool and the specific item(s) for which it is used. 
Each set of tools and appliances iisted 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.

Ifthe 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 later than one (1) month prior to the delivery of the equipment.

All brochures/catalogues shall be written in English, if in foreign language other 
than English, it must be accompanied by a transiation 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
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or the equivalent office having jurisdiction over the foreign bidder’s affairs in the 
Philippines.

Tools for Solar PV System

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

1. One (1) unit-Toolbox
2. One (1) set - Insulation Resistance Tester (with rated voltage at 

250V/500V/1OOOV
3. One 0)set_ Load Resistor (0 - 1000 ohms)
4 One (1) set - Voltmeter (with a minimum rated voltage of 600VAC and 

IkVDC)
5. One (1) set-Clamp Meter (with minimum rated current of 500A)
6. One (1) unit - PVC hose, flexible and robust, 20mm 0, at least 30m 

length with drum or reel assembly.
7. One (1) unit - Extendable/teiescopic panel cleaning pole with squeegee 

and sponge, at least 12ft (fully extended) length with hose attachment 
(20mm 0 hose)

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

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

a) One (1) Desktop computer (Minimum of Intel 17 Processor, 16 GB RAM, 
1-TB SSD, 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) Communication system maintenance tools.

c) Back-up copies of control programs (firmware and other configuration 
software)

GW-9.0 FIRE FIGHTING SYSTEM

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

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

All the Fire Fighting System equipment shall be supplied by the Supplier 
complete with their corresponding technical brochures written in English that 
would aid in the installation, operation, and maintenance of the equipment.
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The Fire Fighting System shall be designed, installed, and tested in accordance 
with the requirements of the Underwriter Laboratories/Factory Mutual (UUFM).

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

I

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 lEC 60364-7-712. lEC62548 and IEC61140 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
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relevant approved standards and to the approval of NPC. Weld joint 
preparations shall be in accordance with approved standard and to NPC’s 
approval. Approval of the welding procedure, etc. shall not relieve the Supplier 
of his responsibility for correct welding, electrodes and for minimizing distortion 
in the finished structure and piping systems.

The Supplier shall identify the most convenient access and manner of moving 
the equipment out of a fixed structure/s. The Supplier shall provide temporary 
shelter/cover (tarpaulin or equivalent type of cover) on the 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, bolted to the face of the flange.

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

Butt-weld connections shall be protected by wooden disks that cover the entire 
weld end area and shall be secured by metal straps and fasteners.
Covers, straps or fasteners shall not be welded to equipment.
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Equipment shall be adequately supported for shipment. All loose parts shall be 
crated or boxed for shipment and appropriately identified. Where shipment is 
braced internally, it shall be marked conspicuously, “Remove internal braces 
before testing and operating".

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

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

GROSS WEIGHT
kgs.

-kgs.
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DIMENSION 

CRATE NO.

mJ

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 PV plant 
main equipment and auxiliary equipment to verify the content and its 
physical condition and to check pilferage or damage during shipment 
and storage.

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

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

GW-11.3 Storage

If the equipment and materials to be supplied by the Supplier will not be 
immediately required for installation at the specified site, the materials and 
equipment shall be carefully stored and maintained at such place and in such 
a manner as NPC may direct until such time as they are ready for 
installation/erection. If the Supplier desires to use any storage area other than 
those designated by NPC, he may do so at his own expense and subject to the 
approval of NPC.

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

The Supplier shall provide temporary shelter/cover such as tarpaulin or 
equivalent type of cover for protection of the equipment during the storage.

GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS

GW-12.1 Drawings Contained in the Tender Document

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

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

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

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand 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.

Ail 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 II) 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 Vlll-Bidding 
Forms).

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

GW-12.3 Supplier’s/Manufacturer's Drawings

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

To provide the basis for programming the checking of the Supplier’s drawings, 
the Supplier shall, within fifteen (15) calendar days from effectivity date of the 
contract, prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes 
to submit such drawings. These lists shall be updated monthly to show the
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GW-12.3.1

status of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit additional 
information as may reasonably be required.

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

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

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

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

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

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

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

General and Detailed Drawings and Specifications for Electrical 
Equipment

Before proceeding with the manufacture/procurement of the equipment, the 
Supplier shall submit for approval the applicable designs, design computations 
as required, brochures, detailed specifications or equipment data sheets, 
general assembly drawings, outline/arrangement drawings, system drawings 
(flow diagrams), and sufficient sub-assembly drawings, schematic and control 
wiring diagrams, site training program, test and commissioning procedures, 
test reports and details to demonstrate fully that all parts will conform with the 
provisions and intent of the Specifications and with the requirements of their 
installation, operation and maintenance. The drawings shall show all necessary 
dimensions and tolerances, field joints, and sub-assemblies in which the
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equipment will be shipped, terminal boxes and wire sizes for electrical circuits 
and wiring diagram for power and control circuits.

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

GW-12.3.2 General and Detailed Drawings and Specifications for Civil works

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

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

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

GW-12.3.3 As-Built Drawings

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

Within thirty (30) calendar days after completion of works, the Supplier shall 
furnish NPC the complete and duly checked and approved “As- Built” drawings 
in five (5) prints, one (1) reproducible copy of approved quality and one (1) 
electronic copy in a write-once recordable CD. Such CDs shall be suitable for 
CD ROM/WRITE drive of computer system.

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

GW-12.3.4 Processing of Drawings/Documents

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

The Manager, Design and Development Department
National Power Corporation
BIR Road corner Quezon Avenue,
Diliman, Quezon City 1100

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

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

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

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

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

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

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

GW-12.4 Instruction Manuals

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

The distribution of approved manuals are as follows;

AREAS FOR DISTRIBUTION QTY
1 Butawanan Diesel Power Plant 3
2 Workshop Maintenance Technical Services Division - 

LOD 2

3 Bicol Ooerations Division Office 1
4 Luzon Operations Department Office 1

NATIONAL POWER CORPORATION
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I

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

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

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

The following requirements shall be included but not limited to;

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

b) Applicable drawings including equipment outline drawings, assembly 
drawings, system flow diagrams, single line diagrams, schematic and 
control circuit diagrams (alarm and trip), interconnection diagrams of 
integral devices and other relevant drawings:

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

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

e) Piping Line, size, material, and ANSI class;

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

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

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

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;

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

1. Equipment identification number or SPIN
2. Description of part
3. Manufacturer/Supplier part number
4. Manufacturer's drawing number
5. Self-life
6. Ordering lead time
7. Unit cost
8. Weight
9. Quantity required
10. Outline sketch diagram

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

I

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

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

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

The Supplier shall see to it that the “Agreed Bar Chart” is followed as much as 
possible. The percentage which will be the basis for judgment of the progress 
of the Works shall be computed in percent of progress in each different item of 
work and integrated on the “Agreed Bar Chart”. The actual value or quantity of
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GW-12.8

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

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

GW-12.7 Progress Report

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

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

Documents for NPC’s Records

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

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

b) Factory/Performance Test Results

GW-13.0 INSPECTION AND TESTS

GW-13.1 General

I

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

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

NPC and/or its duly authorized representatives shall be entitled to attend and 
witness all applicable tests detailed in the relevant sections. NPC shall be 
notified by the Supplier thirty (30) days in advance about any tests requiring the 
presence of NPC or at least sixty (60) calendar days for factory test to be 
conducted outside the country. NPC's acceptance of the work by waiving the 
inspection of tests and receipt of the Supplier's Certified Test Reports and 
Inspection & Testing Certificate shall in no way relieve the Supplier of his 
responsibility in accordance with the requirement of the Specifications.
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I

I
I

Tests not requiring the presence of NPC shall be, in any case, notified in 
advance. In such case, the Supplier shall then proceed with the tests and shall 
submit test reports in five (5) copies to NPC at least two (2) weeks after the 
conduct of the tests.

For inspected or tested goods that fail to conform with the Specifications, the 
Supplier shali 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 duiy approved by NPC.

GW-13.2 Tests at Supplier’s Premises

GW-13.2.1 Inspection at Supplier’s Premises

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

I

I

GW-13.2.2 Factory Tests

Prior to shipment and final inspection, ESS supplied by the Supplier shall be 
given the manufacturer’s standard factory test aiid/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 ail faults found and correct all failures noted to the 
best of his knowledge such that no.functional or procedural errors will occur 
during the test. , , ■ . ■

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated, 
and the configuration/set-up at the factory shall be identical to that to be 
installed at the site and any equipment and software necessary for the proper 
operation of the equipment shall have reached its final form, not to be changed 
during the Factory Test and,until commencement of commissioning at site. 
The Supplier shall immediately advise NPC whenever failures occur, take 
remedial action subject to NPC’s approval, and proceed with the Factory Test 
as and when directed by NPC. It shall .be NPC's prerogative to order a repeat 
of all such tests that he deems may have been affected by the failure. The
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Supplier shall ensure that during the test, all hard copies from output devices 
are retained and that no outside parties interfere in any way with testing, 
equipment or test instruments, fixtures and jigs for the entire duration of the 
Factory Test. Only Supplier's personnel who are needed on the testing of the 
equipment shall be allowed in the test area.

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

Energy Storage System

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

The testing procedures 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.

a
Solar PV System

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

Equipment Codes/Standards

Solar PV Module

lEC 61215-1 -
Terrestrial Photovoltaic (PV) modules 
- Design qualification and type 
approval - Part 1: Test Requirements; 
and

lEC 61730-2 - PV module safety qualification - Part 
2: Requirements for testing: and

lEC 61701 - Salt mist corrosion testing of 
photovoltaic (PV) modules

String inverter

lEC 62109-1 -
Safety of power converters for use in 
photovoltaic power systems - Part 1: 
General Requirements: and

lEC 62109-2 -
Safety of power converters for use in 
photovoltaic power systems - Part 2: 
Particular Requirements for Inverters

I
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I
I

GW-13.3

GW-13.3.1

I

I
I

ANSI
C57.12.90

Standard Test • Code for Liquid- 
Immersed Distribution, Power, and

Transformer Regulating Transformers and Guide 
for Short-Circuit Testing of 
Distribution and Power Transformers

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

Pre-Commissioning/Commissioning Test

General

After installation of the equipment and its associated auxiliaries, the Supplier 
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 
testing. All tests shall be carried out in accordance with the approved 
procedures submitted by the Supplier.or as directed by NPC.

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

The Supplier shall be responsible in compiling, recording, and submitting the 
test reports to NPC.

Measuring and testing instruments, tools, and devices shall also be furnished 
by the Supplier, The cost of all tests shall be borne by the Supplier,

GW-13.3.2 Pre-Cortimissioning Test for Supplied Equipment

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

I

a) Alignment of equipment;
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of settings for switches and instrument transmitters;
e) Calibration of C & I equipment and measuring instruments;
f) Checking and testing of electrical relays, CT's and PT's;
g) H.V. test for relevant equipment;
h) Functional test of all supplied equipment;
i) Setting/calibration of relays and other,LV and HV protective devices
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GW-13.3.3 Commissioning Test

I

I

I

I

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

a) Trial run of individual auxiliary equipment;
b) Visual and Audible Alarm System;
c) Human Machine Interface remote functionalities;

1, Database and Security Management;
2, Metering Instrument:
3, Data Logging / Event Recording;
4, Scheduling and Dispatching Functions;
5, Start/stop of Diesel Generator(s) and ESS;
6; ' Engine Ramp Up/Down Control;
7. Generator Breaker Open/Close Control;
8. Control of Solar PV Array/Inverter or PV Output Curtailment:
9. High level control of ESS functions (i,e. charging, discharging):
10. Emergency Stop:

d) Voltage and Frequency Regulation;
e) Diesel Generator Parallel Operation/Synchronization;
f) Load Sharing;
g) Generator and ESS Protection;
h) Automatic Fail over Features/ System Redundancy:
i) Unit tripping device test;
j) Test of other control systems safety and operating functions;
k) Unit load test and load rejection test (at 25%, 50%, 75%, and 100%); 

and
l) Reliability Test (1 Odays).

Other functionalities that are not listed here but are essential to the operation 
of the hybrid power plant shall be included in the commissioning test.

GW-13.4 Performance Tests

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

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

Ail 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.
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I
I

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

a) Introduction;
b) Purpose of Test;
c) Procedure for the Test;
d) Simplified diagrams indicating test envelope, test points and measuring 

equipment:
e) Test data and parameters to be measured;
f) Step by step calculations indicating how the test data are used to arrive 

at the final results;
g) Forms to be used; and
h) Correction curves and other curves or tables to be used in the test

(correction curves shall be submitted with the Bid)

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

GW-13.4.1 Solar PV Power System

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

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

Testing

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

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

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

c) Test open-circuit voltage [Voc] for each PV source circuit.
d) Test short-circuit current [Isc] for each PV source circuit.
e) Test functionality of major system components (main panelboard, 

controls, inverter, etc.)
f) DC conductor Insulation resistance test.

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

c) Verification of the automatic function of the inverter to reconnect to the 
grid once the reference voitage has been restored.

GW-13.4.2 ESS Performance Test

Performance test for the ESS together with the SPP, PEMS and existing 
gensets shaii be conducted to test the smooth and satisfactory functioning of 
Soiar 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 (kWh);
c. Power Swing(kW);
d. Reverse Power Swing(kW);
e. Power Swing Response time(milliseconds)
f. Reverse Power Swing Response Time (milliseconds);
g. Power factor;
h. Overloading;
i. Nominal Charge/Discharge (A);
j. Maximum Charging Current (A);
k. Maximum Discharge Current (A);
l. Nominal Terminal Voltage (Vdc);
m. Minimum Operating Voltage (Vdc);
n. Maximum Operating Voitage (Vdc);
o. Maximum Normal State of Charge (%);
p. Minimum Normal State of Charge (%);
q. Round-Trip Efficiency (%);
r. Battery Management Functionalities; and
s. ESS Power Consumption.

GW-13.4.3 PEMS Performance Test

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

GW-13.5 Reliability Test (10 days)

After the Supplier has notified NPC that the Solar PV-Diesel Hybrid System 
(with ESS) is ready for commercial sen/ice 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.

I
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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)
b)

c)

d)

Plant tripping due to above causes;
Failure to start-up/shutdown as and when required according to normal 
procedure;
Major defects to warrant plant shutdown or interruption for repair which 
would otherwise affect safety of personnel and/or plant and equipment; 
and
Failure to respond during the run back or emergency trip when initiated.

GW-13.6

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

Tests Failures

I

I

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

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

Penalties specified in the relevant sections of the Specifications shall be 
applied in case tests or retests at site for the solar PV, PEMS, ESS, 
transformers and associated equipment failed to meet the guaranteed data.
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GW-13.7 Test Reports/Certificates

Five (5) certified copies of the reports of all MFC's specified tests and other 
manufacturer standard tests shall be furnished to NFC 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 furnishing these records and reports.

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

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

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

GW-14.0 TRAINING OF NFC PERSONNEL

GW-14.1 General

The Supplier shall extend all possible assistance and cooperation to NFC 
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 NFC 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 F’lant Site of NFC’s personnel who will 
be assigned to operate and maintain the plant. At least eight (8) NFC Personnel 
shall participate in the training program. The Supplier shall provide a 
comprehensive training program related to design application, operation and 
maintenance, including trouble shooting of the Supplier’s supplied system and 
equipment starting from Start of Pre-Commissioning/Commissioning and 
thereafter up to the issuance of Certificate of Acceptance.

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

I

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

a) Handling and Storage
b) Application
c) Installation, Operation and Maintenance
d) Environmental Performance
e) Electrical and Mechanical Performance
f) Basic Troubleshooting

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

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

metering data;
d) Fault finding;
e) Application of protection and control settings/reconfigurations,

including integration of supplied controllers;
f) Integration of additional equipment for the expansion of the 

system (DPP, ESS and SPP); and
g) Basic procedures to be conducted during routine and demand 

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

Said training program shall be submitted to NPC for approval.

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

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

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

GW-14.3 Operating and Configuration Editor Software Program

All software and configuration editor software program including licenses shall 
be supplied and included in the cost of the equipment in the Bid Price Schedule, 
A set of each type of software including licenses plus instruction manuals shall 
be provided by the Supplier.
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GW-15.0 CORROSION PROTECTION AND PAINTING

GW-15.1 General

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

Generally, the equipment shall be shop primed and finish coated in accordance 
with the Manufacturer’s standard practice. An adequate supply of touch-up 
paint shall be supplied by the Manufacturer/Supplier which shall be used for 
painting surfaces that will be damaged during transport and installation works 
including surfaces that show signs of corrosion. Color of final painting shall 
preferably be similar to the existing final color of the equipment and structures 
or as approved by NPC.

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

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

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

a) Plant item name;
b) Protective coating systems including number and thickness of coats;
c) Short list of protective coating manufacturers and applicators;
d) Surface preparation;
e) Workshop action; and
f) Final color schedule which NPC will provide during the Contract stage 

or as specified in the relevant sections of this Specifications.

GW-15.2 Treatment for Shipping

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

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

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

All iron or steel external surfaces shall be covered with two (2) coats of 
protective anti-rust paint.
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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 minimurh of 3°C above dew 
point.

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

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

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

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

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

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

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

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

• shall be as designated and approved by NPC.

NATIONAL POWER CORPORATION VI-GW-35



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP23Z1630Se

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

Shouid the measured dry film thickness resuit to iess than the specified one, 
the Supplier shaii appiy additional paint to the coat inspected or shall Increase 
the thickness of succeeding coat, as applicable, to assure the specified totai 
dry fiim thickness.

GW-15.4 Hot Dip Galvanizing

The zinc protective coat shaii be adherent, smooth and free from discontinuity 
and imperfections such as bubbie, porosity, cracks, or other irreguiarities of the 
protective layer.

The thickness of appiied iayer shall conform with the minimum values as 
specified in the latest edition of ASTM A123 and/or as directed by the NPC.

GW-16.0 QUALITY ASSURANCE REQUIREMENTS

GW-16.1 General

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

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

GW-16.2 Quality Assurance Program

The Supplier shall, for all work covered by the Contract;

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

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

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

d) Control their measuring and test equipment in accordance with the 
established procedures for measurements and calibration systems and 
ensure that such equipment that may be used by Sub-Suppliers to verify 
work is similarly controlled.
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Where installation, test, and commissioning work are involved, the Supplier 
shall prepare contract-specific quality assurance procedures in agreement 
with NPC prior to commencement of such works.

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

GW-16.3 Quality Plan

GW-16.4

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.

Records

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

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

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

GW-16.5 Reporting and Corrective Action

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

GW-17.0 MEASUREMENT OF PAYMENT

Measurement of payment for all works shall be based on the requirements 
specified in the relevant clauses of the technical specifications or the bid price 
of each item as shown in the Schedule of Requirements. The cost shall cover 
all works required and described in the pertinent provisions of the specifications 
and for the satisfactory completion of each work.
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GW-18.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

After the lapse of the warranty period, provided that there are no defects found 
and/or pending repair works (including completion of the required Supplier's 
Service Personnel specified in Clause GW-19.0 as certified by Plant Manager), 
NPC shall issue the Certificate of Final Acceptance.

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

GW-19.0 GUARANTEE

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

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

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

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

a) Checking/inspection of the installed equipment;

b) Conduct evaluation and assessment of operating parameters;
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c) Make necessary adjustment/updates on instruments, controls, system 
configurations and firmware/software;

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

e) Provide training and/or informative instructions similar to items “a)” to “d)n 
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/fepair services rendered upon request of 
NPC in the event of any abnormality occurs within the warranty period. For the 
minor repairs/replacements/adjustments as determined by the supplier, plant 
maintenance personnel who had undergone training conducted by the supplier 
may perform the necessary repairs/replacements/adjustments, if authorized by 
the supplier through any means of available communications, provided that 
such repair shall not relieve the supplier of its obligation under the contract if 
such repair is not done properly.

The applicable guarantee period shall be exclusive of any downtime 
attributable to the Supplier. In case of equipment downtime occurs during the 
warranty period due to fault of the Supplier, the downtime hours shall be added 
to the required warranty period. Hence, the warranty period is extended with 
the equivalent downtime attributable to the Supplier.

Provided further that the release of the warranty bond/security is without 
prejudice to the terms provided by GW-19.0 and shall be done after the 
warranty period plus downtime attributable to Supplier, if any as certified by the 
concerned end-user.

Accordingly, the warranty bond shall be extended.

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

Penalty = Prevailing electricity rate in pesos per kW-hour x Produced 
Energy based on the approved Annex H.51 in kWh/day x 
number of shutdown days counted from 11‘h 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.

: Approved Annex H. 3 “Computation of Performance Ratio and Annual Yield using PVsyst Software”
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TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS

CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 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.

CW-1.2 Moving-in

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

CW-1.3 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.

CW-1.4 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.

CW-1.5 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 shall execute the work with due regard to adequate sanitary 
provisions and applicable codes and shall take all necessary steps to prevent 
the pollution of water in any spring, river, or other sources of water supply. All 
toilets or wash-up facilities shall be subject to the prior and continuing approval 
of the NPC.

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 woric, the entire camp facilities of the Supplier, 
including its water supply system, electric distribution system, quarters, 
warehouses, shops, dining halls, commissaries, temporary shed and other 
facilities therein shall be removed by the Supplier. The site shall be cleared and 
cleaned as directed by the NPC.
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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 CARE OF WATER DURING CONSTRUCTION

CW-2.1 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.

CW-2.2 Drainage and Dewatering

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

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

CW-2.3 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 ali civil works under 
this project.

CW-3.2 General Conditions

The Supplier shaii 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/lnstallation shall be carried-out in a manner where 
landslides and erosions are minimized.
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I

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.

j) 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.

l) 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

I
CW-4.2

CW-4.2.1

CW-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 othenwise 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 seaming 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. Ail 
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. It 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-4.3.4 Excavation and Fill

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

The NPC may require the 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 shall be paid for at 
the contract unit price for the item. Grading Excavation, and payment for 
placing and compacting suitable material be made at the contract unit price for 
the item. Grading Fill, in the Schedule of Requirements,

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

in the event that construction of concrete footing or other concrete foundations 
is on fill, the fill shall be compacted efficiently and thoroughly so that when the 
fill is tested for compaction at the required foundation elevation for the structure, 
the required bearing capacity is attained but in no case less than 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.

I
I
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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-4.3.6 Slip-Outs

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

CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

I
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CW-4.7 Measurement and Payment

CW>4.7.1 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.

CW-4.7.2 Miscellaneous Works

Measurement for payment for miscellaneous work such as demolition, 
restoration, etc., shall be made on a lot basis unless othenwise 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 demolition 
and restoration, disposal, and other related works required to complete the 
item.

CW-4.7.3 Stripping

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

CW-4.7.4 Grading Excavation

Measurement for payment for Grading Excavation shall be based on the 
number of cubic meters excavated and properly disposed. Volume shall be 
computed by the average end area method which shall be the volume between 
the original ground (as determined by survey to be made by representatives of 
both NPC and the 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 of ail labor, construction equipment and incidentals 
necessary excavate, dispose and other related work required to complete the 
work item.

CW-4.7.5 Grading Fill

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

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

NATIONAL POWER CORPORATION VI-CW-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP2321630Se

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Sieves)

50.0 mm (2”)
25.4 mm (1”)
9.5 mm (3/8")

4.76 mm (No. 4) 
2.08 mm (No. 10) 
0.42 mm (No. 40) 

0.074 mm (No. 200)

Percentage by 
Weight Passing

100
55-85
35-60
25-50
20-40
8-20
2-8

b. Structural Earth Fill

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

CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

The strength of lean concrete shall be 13.79MPa or as designated by the NPC.
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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-5.2.4 Structural Backfill

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

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

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

CW-5.3 Construction

CW-5.3.1 Excavation

a. General

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

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

Over-excavation performed by the Supplier due to his carelessness shall be 
filled and properly compacted with the suitable material approved by NPC, at 
no additional cost to NPC.
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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. Fiii materiais shall 
be placed and spread in layer covering the entire length and breadth of the 
section under construction, each layer not to exceed 15 cm. in loose volume 
thickness and compacted thoroughly to the desired compaction as determined 
by the NPC. No succeeding iayer 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-5.3.4 Backfill

1. Structures. Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled with 
approved materials in horizontal layers, each not exceeding 15cm. (6'’) in loose 
volume thickness. Each layer shall either be moistened or dried as directed and 
thoroughly tamped with tampers having no less than 160 cm2of 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.

CW-5.4 Measurement and Payment

CW-5.4.1 Structural Excavation

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

For purpose of payment, all authorized excavation below foundation grade (tike 
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 furnishing 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 
Fill/Base shown in the Schedule of Requirements, which payment shall 
constitute full compensation for furnishing, placing and compacting fill 
materials: labor which include spreading, compacting, etc., equipment and 
other incidentals necessary to complete the item.

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-5.4.4 Structural Backfill

CW-5.4.5

I

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.

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

CW-6.1

CW-6.2

CW-6.3

CW-6.3.1

I

CONCRETE

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.

Class of Concrete

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

Materials

Cement

Cement for concrete works shall be furnished by the 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 I 
or Type 1P for general construction which concrete is not in contact with soils 
or ground water and Type II for concrete in contact with soil or ground water.

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

CW-6.3.2 Reinforcing Steel

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

CW-6.3.3 Water

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

CW-6.3.4 Aggregates

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

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-fonn plywood free of raised grain, tom 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 lime 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 Steei

I
Reinforcing steel shall be stored in accordance with the specifications for 
reinforcing steel.
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CW'6.5 Concreting

CW-6.5.1 General

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

CW>6.5.2 Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not 
undulate excessively in any direction. Undulations exceeding either 2 mm or 
1/270 of the center distance between studs, joints, form stiffeners, form 
fasteners, or wales will be considered to be excessive. Should any form of the 
forming system, even though previously approved for the use, produce a 
concrete surface with excessive undulations, its use shall be discontinued until 
modifications, satisfactory to NPC's Representative, have been made.

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

Form fasteners consisting of bolts, clamps or other devices shall be used as 
necessary to prevent spreading of the forms during concrete placement. The 
use of ties consisting of twisted wire 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 comers shall be chamfered a minimum of 20 mm unless specified 
othen/vise herein. Forms for heavy girders and similar members shall be 
constructed with a proper camber.

Coating: Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of nitrocellulose lacquer, except as 
specified otherwise. Mineral oil shall not be used on forms for surfaces, which
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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 allowable 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.

In 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 ACI Code for Concrete 
Construction.

I
CW-6.5.5 Placing Concrete

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

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

Rock surface, upon which concrete shall be placed, shall be thoroughly cleaned 
of loose or semi-detached or unsound rock particles. Before 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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I
CW-6.5.7

I

CW-6.5.8

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

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

Removal of Forms

Formwork shall not be removed without the permission of NPC; where such 
permission, however, shall not relieve the 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.% Strenqth
Centering under girders and 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

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

Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14) consecutive 
days by keeping the surfaces of concrete continuously (not periodically) wet. 
Where tongue and groove forms were used and left in place of curing, they 
shall be kept wet at all times prevent opening at the joints and drying out of the 
concrete.
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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 shali 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 cyiinders 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 shali 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 
0.1 ore, if fc’ is more than 5,000 psi (35Mpa).

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

CW-6.5.10 Tolerances and Repair for Concrete Construction

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

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

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

Before materials are ordered, the Supplier shall furnish all order lists and 
bending diagrams for the approval of the NPC. The approval of order lists and 
bending diagrams by the NPC shall in no way relieve the Supplier of 
responsibility for the correctness of such lists and such lists and diagrams. Any 
expenses incident to the revisions of materials furnished in accordance with 
such lists and diagrams to make them comply with the drawings shall be borne 
by the 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 20mm<t> inclusive 
Bars 25mm0 and 28mmc|>
Bars 32mm<t> and greater

D=6d
D=8d

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 {ACl- 
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 specified or indicated, it shall be in accordance with ACI 
318.

All steel reinforcement shall be accurately placed in position shown on the 
drawings or as required by the NPC and firmly held there during the placing 
and setting of the concrete. Bars shall be tied at all intersections except where 
spacing is less than 30 mm in each direction, when alternate intersections shall 
be tied. Ties shall fasten on the inside.
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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-comodible 
material shall be used for supporting reinforcement. Where the concrete 
surface will be exposed to the weather in the finished structure or where rust 
would impair the appearance or finish of the structure, all reinforcement 
supports, within specified concrete cover, shall be galvanized or made of a 
suitable non-corrodible material.

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

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

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

a. Height of bottom bars
b. Lengthwise positioning
c. Spacing bars in walls and 

solid slabs
d. Spacing bars in beams and 

footings
e. Height of top bars
f. Stirrup spacing:

(1) For any one stirrup
(2) For over-all group

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±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 mmO. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, shall 
be submitted to the NPC. If the Supplier elects to use butt splicing of reinforcing, 
he shall submit complete details of the process to be used by the NPC. If the 
butt splices are used the Supplier shall ensure that the splice meets the 
requirements specified herein by performing at least three splices which shall 
be submitted for tests to a testing laboratory that has been approved for such 
testing by the NPC. The cost of these shall be borne by the Supplier.

All reinforcement shall be furnished in the fuli 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

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

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

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

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

Desionation Size fmm) Weinht fko/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, labor, equipment and 
incidentals necessary to complete this item.
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This section covers the fabrication, erection, and shop painting of structural 
steel in accordance with the AISC “Manual of Steel Construction” referred to 
herein. In the AISC “Manual of Steel Construction” referred to herein, the 
Specification for Design, Fabrication, and Erection of Structural Steel for 
Buildings,” and “Structural Joints using A325 or A490 Bolts” shall be considered 
a part thereto.

CW-8.1.1 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.

CW-8.1.2 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; 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36
ASTM A53, Type E or S, Grade B, 
ASTM A501

ASTM A328

CW-8.2.2 Bolts, Nuts and Washers:

CW-8.2.3

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

Bolts:

Nuts:

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

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

ANSI B18.22.1, Type BWashers;

Accessories:

Welding electrodes and steel structural members shall use: 

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metallic
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CW-8.3

CW-8.3.1

Execution

Fabrication

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

CW-8.3.2 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.

CW-8.3.3 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 oaintino: When the erection work is complete, the heads of field 
bolts, all welds and any surface from which the shop coat of paint has become 
worn off or has otherwise become defective, shall be cleaned and thoroughly 
covered with one coat of shop coat paint. When the paint applied for touching 
up bolt heads and abraded surfaces has become thoroughly dry, apply two field 
coats of marine epoxy paint subject to the approval of NPC.

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

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

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

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

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

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

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

Any structure that does not conform shall be repaired, removed and/or erected 
anew by the Supplier at no additional cost to NPC.
Tolerances on structural steel shall be in accordance with the “Code of 
Standard Practice" of the AISC “Manual of Steel Construction”.

CW-8.3.5 Tests and Inspections

I
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 Testing1: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of welds contain defects identified by testing, then all 
welds shall be tested by radiographic or ultrasonic testing, and to be approved 
by the NPC. When all welds made are required to be tested, magnetic particle 
testing shall be used only in areas inaccessible to either radiographic or 
ultrasonic testing. Retest defective areas after repair.

I Not applicable on non-critical structures/joints and as directedfrequired by NPC 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 will 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 Supplier shall 
design and furnish ail materials, labor, equipment and tools to construct all 
reinforced concreting and relevant works based on the approved drawings or 
as directed by NPC.

CW‘9.2 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:

I

CW-9.3

1. Compressive strength of concrete shall be 20.7 MPa at 28 days
2. Reinforcing steel shall confonn 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 properly and securely installed prior to the 
placing/pouring of concrete.

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

Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the design and construction of 
reinforced concrete foundation and/or other structural elements of the 
equipment and their related components. The entire cost of furnishing of all 
materials, labor, equipment and tools for the entire works shall be Included in 
the supply and installation of associated mechanical and/or electrical 
equipment/works where they are required.
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CW-10.0 GRAVEL SURFACING

CW-10.1 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'10.2 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 properly 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 to 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-10.3 Measurement and 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, materials, hauling, compacting equipment need to 
complete the item.
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PART I - TECHNICAL SPECIFICATIONS 

EW - 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

EW-1.1 Technical Specifications of the PV Components

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

EW-1.2 Solar PV Modules
a) The rated capacity of the solar’ PV module shall be based on its 

nameplate rating tested under Standard Test Conditions (STC). For 
bifacial type PV module, listed maximum power output at 0% bifacial 
gain on the nameplate shall be considered as the rated capacity of the 
module. The capacity of the Solar PV Plant shall be based on the total 
AC power output of the String inverters.

b) The modules to be supplied shall have the same manufacturer, model, 
capacity and specifications for all installations required in this 
document, including required number of spares, if any, to avoid 
mismatch losses.

c) The solar PV modules shall be crystalline silicon type and shall have a 
minimum efficiency of 21% at 0% bifacial gain for bifacial type PV 
module.

d) The Solar PV modules shall be designed, manufactured and tested in 
accordance with, but not limited to, the latest issue of the following 
codes and standards:

lEC 61215 Crystalline silicon (c-Si) terrestrial PV 
modules - Design qualification and 
type approval

lEC 61730-1 PV module safety qualification 
Requirements for construction

• -

lEC 61730-2 PV module safety qualification 
Requirements for testing

-

lEC 61701 Salt mist corrosion testing 
photovoltaic (PV) modules

of

A copy of the type quaiification/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.
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e) 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 
latest report during post-qualification reckoned from the bid opening 
date.

f) The Solar PV modules shall be mounted on structures that are specified 
in this document and shall comply with NPC requirements.

g) In accordance with EN 50380 - Datasheet and nameplate information 
for photovoltaic modules, each module shall carry the following 
minimum information:

1. Name and logo of original manufacturer or supplier
2. Maximum system voltage
3. Rated nominal power (Pmax) at STC
4. Short circuit current (Isc) at STC
5. Open circuit voltage (Voc) at STC
6. Voltage at maximum power point (Vmax) at STC
7. Current at maximum power point (Imax) at STC

h) Protective devices against surges at the PV module shall be provided. 
By-pass diodes shall be provided in the PV modules.

i) Module Junction box shall be designed for long life outdoor operation 
and compliant to IP65 protection or approved equivalent.

j) The manufacturer of the Solar PV module shall be ISO 9001 and ISO 
14001 certified. A copy of the valid ISO certification shall be submitted 
during post-qualification.

k) 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) The string inverters to be furnished shall be an on-grid type (grid 
following) solar inverter.

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

c) All inverters shall have the same manufacturer and model. Each of 
which shall have a nominal output rating of not more than 80kW.

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

e) The efficiency of the inverter shall not be less than 95% at rated 
capacity.
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f) The inverter shall be equipped with a Modbus Interface.

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

h) The furnished inverters shall have built-in or installed controller or 
control functionalities that has provisions for integrations with higher 
levels of control/management systems.

i) 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.

j) The string inverters shall conform with, but not limited to, the latest issue 
of the following codes and standards.

lEC 62109-1 Safety of power converters for use in
photovoltaic power systems - General 
Requirements

lEC 62109-2 Safety of power converters for use in
photovoltaic power systems - Particular 
Requirements for inverters

lEC 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.

k) 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.

1) The inverter shall be able to provide logged data on power generated 
per period (configurable). The inverter shall have a minimum display 
parameters of AC output power, AC output voltage, AC output current, 
frequency, PV Array voltage, PV Array current (A), AC energy yield and 
Events/Errors.

m) The inverter load ratio shall be within 1.0-1.1 othenwise w/ithin the limits 
recommended by the manufacturer of the string inverter to avoid under 
and oversizing of the inverter.

n) 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 dust proof, vermin and waterproof and sturdy 
and shall have at least IP65 Protection.

b) 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.

c) The DC Boxes shall have suitable arrangement for the following;

1. Incoming DC cables from the solar array
2. DC isolation switch/circuit breaker per String
3. At least type II DC surge protection device (SPD)
4. Outgoing DC cables to the string inverter
5. Provision for earthing

d) 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.

e) If the string inverters have a built-in DC protection/disconnect switch 
and DC SPDs (at least type II) per string, the Supplier shall still furnish 
a separate DC box, DC SPDs and disconnects.

f) 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 Box

a) The AC box shall be dust proof, vermin proof, waterproof, sturdy and 
shall be at least IP65 rated.

b) The AC 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.

c) The AC box shall have suitable arrangement for the following:

1. Incoming cables from each string inverter
2. AC circuit breakers of each string inverter
3. Main AC circuit breaker
4. At least type II AC surge protection devices (SPD)
5. Digital Metering System
6. Outgoing cables to the low voltage side of the SPP Transformer
7. Provision for earthing
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d) The AC 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 box shall be provided with digital metering system with display 
window capable to measure single and three phase electrical 
parameters through respective control switches. It shall be able to 
interface with the hybrid controller. Digital meter to be used shall meet 
the minimum specifications requirement stated in EW-1.6 SPP Digital 
Energy Meter.

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

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

EW-1.6 SPP Digital Energy Meter

This specification covers the technical and associated requirements for the 
SPP digital energy meter including instrument transformer and accessories 
required for the electric generating plants.

EW-1.6.1 Technical Characteristics and Requirements

The SPP digital energy meter shall be furnished and 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 Plant. 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 3 or 4
2 Voltaqe, V 120-480
3 Accuracv class 0.5 or better
4 Current Range Class 10
5 Frequency. Hz 60
6 Register Tvoe LCD
7 Soft Switches Available
8 LCD Displav Programmable

9
The Kilowatt-hour meter 
to be provided is certified 
and aporoved bv ERC

Yes

10 Communication Port for 
Kilowatt-hour meter To be Provided

11 Meter Test Block
No. of Poles 10 (4 Voltaqe & 6 Current Terminals)
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Rated Voltaoe, V 600V
Eauioment Standard ANSi Cl 2.9
Test Block Cover Required

12 Metering Current
Transformer

a. Application 
(Indoor/Outdoor)

Outdoor

b. Insulation tvpe Full cast eooxv resin
c. Primary rated 

current. A
60

d. Secondary rated 
current for all 
windinas, A

5

e. No. of cores One (1) core Secondarv CT
f. CT ratio 60:5 A
a. Burden. VA 2.5
h. BIL. kV 10

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

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

I

I

1. Pilferage proof
2. Tamper Proof
3. Wrong Wiring Alarm
4. Current Flow display
5. Can withstand the temperature of -20°C to +70°C and Humidity of up to 

95% non-condensing
6. With back light display
7. With built-in battery for LCD display and back-up battery
8. TOU Programmable Ready
9. Measure display (Energy, RMS voltage & current per phase, Reactive 

& Apparent Power, Power factor. Frequency, Calendar, Time and etc.)

The Solar PV Plant (SPP) digital energy meter with the required metering 
instruments shall be enclosed by the distribution panel/AC box or, if needed, 
by a separate enclosure for proper protection and safety against water droplets, 
dust, exposure of energized conducting material and the like without additional 
cost to NPC.

For SPP digital energy meter, communication ports shall be provided or 
available in the energy meter exclusively intended for electronic reading, hence 
reading the data determined from the computer remotely from the meter. 
Electronically gathering of data can logged parameters to the computer such 
as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.
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SECTION VI-TECHNICAL SPECIFICATION

EW-1.7 DC and AC Switches

a) DC Side

1. Each string of the Solar PV shall be provided with a circuit 
breaker for isolation and maintenance purposes. Circuit 
breakers shall be listed for use in DC circuit and shall have the 
appropriate voltage, current and interrupting capacity ratings.

2. DC Circuit breakers shall be sized to carry not less than 125 
percent of the maximum calculated current of the string/array.

b) AC Side

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

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.

EW-1.8 Power Cables and Accessories

a) 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 box

b) DC Power cables shall be suitable for outdoor installation, stranded 
tinned annealed copper conductor, UV & moisture resistant, flame 
retardant, halogen free crosslinked type insulation.

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

d) 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.

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

f) 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
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g) AC conductor shall be either of Class 1 or Class 2 of plain or metal- 
coated annealed copper of plain aluminum alloy, or of class 5 plain or 
metal-coated copper in accordance with lEC 60228. AC conductors 
shall be constructed and tested in accordance with lEC 60227 Part I &

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

I EW-1.9 Grounding and Surge Protection

a) The Solar PV power system & structures shall be grounded properly 
using adequate number of earthing kits (e.g., jumper wires, grounding 
plate and etc.). All metal casing or shielding, PV module frame and 
mounting structure of the Solar PV power system shall be grounded to 
ensure safety. Grounding materials/equipment and design shall comply 
in accordance with governing standards and regulations in grounding 
system (PEC, NEMA, lEC and IEEE standards).

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

c) The Solar PV power system shall be provided with lightning & surge 
protection. The purpose of this protection is to reduce the over voltage 
to a tolerable value before it reaches the PV or other sub-system 
components. Lightning and surge materials/equipment shall comply in 
accordance with governing standards and regulations, (PEC, NEMA, 
lEC and IEEE standards).

d) The specification of lightning and surge protection shall provide 
optimum filtering in relation with the specification required by the 
proposed inverter and PV panels. The surge protection device must be 
compact and shall comply in accordance with the UL 1449 3rd edition 
testing, ANSI/IEEE C62 and ANSI/IEEE Std. 1100-1999.

e) 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.

f) 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

VI-EW-1.0-8NATIONAL POWER CORPORATION
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-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

I

I

The supplied SPP transformer for Butawanan 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 lEC and is 
Polychlorinated Biphenyls 

(PCB) free
3 Type Two-winding Transformer

4 Audible Sound Level
Refer to Table specified 

under EW-1.10.3.8
5 Vector Group YNdll
6 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 °C

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta
8 Insulation Level

a. Nominal Voltage Level, kV
■ H-winding 13.8
■ X-winding 0.48

b. Highest Voltage Level, kV
■ H-winding 15
■ X-winding 1.2

c. Basic insulation level, kV
■ H-winding 95
■ X-winding 30

9 Winding Material 100% Copper
10 Bushing Material Porcelain
11 % Impedance at Rated kVA Manufacturer’s Data
12 Efficiency

a. At 100% load By Supplier
b. At 75% load By Supplier

13 Tap Changer No-Load
14 Taps

a. H-Winding 13.8 kV±2x2.5%
b. X-Winding N/A

NATIONAL POWER CORPORATION
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15 Transformer Losses
a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier

16 Tolerances

a. No-Load & Load Loss
Not more than 10% of the 
manufacturer’s specified 

value

b. Total Loss
Not more than 6% of the
manufacturer’s specified 

value

c. Impedance
+ 10% of the 

manufacturer’s specified 
value

17 Ground Terminal Connection
Suitable for 100 mm2

copper conductor
18 Weight of oil, kg By Supplier
19 Total Weight, kg (with transformer oil) By Supplier
20 Test and Experience Requirements

20.1 Test Requirements1
a. Routine Test to be performed Yes
b. Certified Design and Routine Test 

Reports to be submitted
Yes

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 overvoltages 
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 Overload Requirement

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

f Test Report of a licenser instead of the Supplier’s Manufacturer shall not be accepted.
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not be less than the transformer overload rating. If other considerations will limit 
the overload capability of the transformer, the Supplier shali 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 for 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 economicai loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

EW-1.10.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

EW-1.10.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
SPP transformer shall be as below. The average sound level of the transformer 
shall not exceed these values when measured in accordance with the 
conditions outlined in the latest ANSI/IEEE C57.12.90 or lEC 60076-10 for oil- 
immersed transformers or ANSI/IEEE C57.12.91 or lEC 60726 for dry-type 
transfonners.

I
I

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



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1630Se

EW-1.10.3.9 Tolerances

I

I

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

EW>1.10.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant for 
transformers. The oil shall be new 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.

EW-1.10.4 Design and Construction Features 

EW-1.10.4.1 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-1.10.4.2 Cores

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

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

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

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.
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EW-1.10.4.3 Windings

I

I

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

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

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

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

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

EW-1.10.4.4 Bushing

I
I

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

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above 
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be 
provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C temperature rise. The bushings shall also be capable of 
carrying overload currents as required by EW-1.10.3.4.

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

The HV and LV terminations of the SPP transformer shall be fitted with suitable 
insulating shroud. The insulating shrouds shall be manufactured through dip 
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 lEC 60243-1 or 
approved equivalent standards.
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EW-1.10.4.5 Gasket

I

I

Gaskets shall be unaffected by hot Insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork only 
are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or accessory 
openings shall be gasketed.

EW-1.10.4.6 Tank

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the desired 
rigidity and strength. The material shall be of high grade steel plate having good 
welding qualities. All seams, flanges, lifting and jacking lugs, braces and other 
parts attached to the tank shall be welded. No rivets shall be used. The cover 
shall be bolted type. The tank shall be able to withstand an internal pressure 
with oil at operating level.

All openings such as joint between the case and cover, bushings, insulation 
mountings, 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) HV Bushing
b) Oil Level Indicator
c) Oil Sampling Plug
d) Oil Drain Valve
e) Oil Temperature Indicator
f) Pressure Relief Valve

NATIONAL POWER CORPORATION VI-EW-1.0-14
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9)
h)
i)
j)

Lifting Lugs 
Anchor Bolts 
Earthing Terminals 
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 voltages (in V or kV) and tapping range
j) Rated currents (in A or kA)
k) Connection symbol
l) Short circuit impedance (in %Z)
m) Type of cooling (i.e., OA, ONAN, etc.)
n) Insulation voltage (withstand voltages)
o) Insulating liquid
p) Temperature rise (in °C)
q) Total mass, kg
r) Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer shall 
also be engraved on this plate. The rating plate and any other instructions or 
designations shall be in the English language.

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 perfonned 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)
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EW-1.10.8.2 Design Test

I

I

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-1.10.8.3 Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-1.10.8.4 Site Test

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

1. Check level and alignment of the installed transformer;
2. Check tightness of connections and fastenings;
3. Check proper grounding;
4. Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections;
6. Check cable glands and entrance;
7. Check on the proper installation of transformer accessories;
8. Winding resistance:
9. Insulation Resistance:
10. Transformer Turns Ratio;
11. Dielectric Test; and
12. Insulation Power Factor or Dissipation Factor.

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 voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the excess 
in losses shall be evaluated at the following rated cost and the resulting amount 
shall be deducted from the contract price.

S = 2 [(Nl-l) (Nlm - Nlg) + (Ll) (Llm - Llg)]

Where:

S = Amount to be deducted from the Contract Price

Nl-l

Nlm

Nlg

Price in PhpA/Vatt for the no-load losses as stated in the 
Technical Data Sheets
Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data 
Sheets
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Price in Php/Watt for the load losses as stated in the Technical 
Data Sheets

= Measured load losses expressed in Watt 

= 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 installation of job site 
cameras for the use in monitoring and documenting the construction of Solar 
PV Plant and Energy Storage System.

The materials to be furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including ail 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.
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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 that latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site oameras shall meet the technical requirements in the specifications. 
It shall have a dust proof and weather resistant protective enclosure complying 
with the technical requirements.

EW-1.11.2 Technical Requirements

The supplied Job Site Cameras shall meet the following minimum technical 
requirements:

DESCRIPTION NPC
REQUIREMENTS

1 Type Time-Lapse Camera

2 Quantity As specified in the
TDS and SOR

3 Control Display Thin-Film-Transistor (TFT) 
Liquid Cn/stal Display (LCD)

4 Image Sensor Resolution At least 1.3
Megapixel CMOS

5 View Anale At least 110 degrees
6 Still Imaoe Resolution 1280x720

7 Time Lapse Interval 15 minutes/ 
User-programmable

8 Battery Type Standard /\A or AAA Sized 
Alkaline Batteries

9 Battery Life At least 120 days of 
image recording

10 Additional Batteries (Spare) To Be Provided
11 Enclosure 1PX4 compliant
12 Storaqe Memory SDHC
13 Storage Capacity 32 GB

14 Additional Storage per camera 
(Spare) At least one (1)
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When the installation of the job site cameras is compieted. the operation and 
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the constmction 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.
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS 

EW - 2.0 - ENERGY STORAGE SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-2.0 ENERGY STORAGE SYSTEM........................................................................... 1
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EW-2.4 Energy Storage System (ESS)................................................................................. 3

EW-2.4.1 Battery Management System (BMS).................................................... 3
EW-2.4.2 Battery Modules/Batteries....................................................................4
EW-2.4.3 Power Conversion System (PCS)/ Battery Inverter............................... 5
EW-2.4.4 ESS Control System (ECS) / ESS controller..........................................5
EW-2.4.5 ESS Digital Erieigy Meter....................................................................5
EW-2.4.6 ESS Endosure/C^inet.......................................................................7
EW-2.4.7 ESS Transftxmer............................................................................... 8
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EW-2.6.1 ESS Manufacturer............................................................................. 17
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PART I - 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) 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.

b) 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.

c) Maximum Normai State of Charge (MaxNSoC) Is the SoC at which 
the ESS can be charged at maximum rate (i.e., prior to taper/trickle 
charge).

d) Minimum Normal State of Charge (MinNSoC) is the SoC specified 
by the ESS/batterv 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.

e) Usable Range of SoC is the range between MaxNSoC and MinNSoC.

f) Usable Energy is the kWh capacity available of the Usable Range of 
SoC.

g) Sfafe of Health (SoH) is an Indicator of the remaining capacity of the 
battery system/module to deliver the required Usable Energy. It shall 
reflect the remaining life, in equivalent full cycles of the battery, and 
indicate if the battery system/ module need replacement.

h) Beginning of Life (BoL) is the instance that ESS begins operation 
during conduct of Commissioning Tests.

i) 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.

j) Cycle Lifetime is the number of full charge and discharge cycles 
between the EoL and BoL at nominal C rating @25°C.

k) Power Conversion System (PCS) refers to the subsystem of the ESS 
that contains inverter(s), power electronics, circuit breakers, 
transformers, switchgears and safety systems required for the ESS to 
inject and absorb electricity between the interconnection point (e.g., 
busbar) and the battery system.

NATIONAL POWER CORPORATION
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l) ESS Control System (ECS) / ESS controller refers to the control 
system of the ESS.

m) Battery Management System (BMS) refers to the sub-system of the 
ESS that monitors and controls the battery units and ensures proper 
charge and discharge of the battery modules.

n) Battery modules are the smallest modules/ unit of energy storage that 
is user replaceable without the use of specialized tools and equipment. 
They are made of individual battery cells connected in series/parallel or 
combination thereof.

o) Energy Storage System (ESS) refers to the system responsible for 
the storage and discharge of electricity depending on the power system 
requirements. It 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

EW-2.2 Scope of Works

The general scope of work is enumerated below. Additional details are
provided in the relevant sections of the tender.

a) Ail 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.).

b) The ESS shall be supplied and integrated as a complete operational 
equipment/system consisting of its appurtenances, tools, sub-systems, 
firmware, and software; including all items not specifically mentioned 
but are essential to the proper operation of the ESS as required herein.
The BMS, batteries and its racks shall be supplied together under 
one brand/manufacturer.

c) 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.

d) Complete documentation:

• Design and as-built drawings.
• installation. Operation and Maintenance Manuals
• Electrical circuit diagrams
• Performance Monitoring Test, Factory and Site Acceptance

Test procedures.
• Back-up copies of control programs (firmware and other 

configuration software)
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EW-2.3

• 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.

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 - Bid 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 fomiation).

It shall have a power rating of (refer to Section VI - GW 6.0 Supplier’s scope 
of works) (continuous) and a usable energy of at least (refer to Section VI - 
GW6.0 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 succeeding 
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).

SoH data shall be available while the ESS is in operation and shall be 
revalidated by a performance test to be conducted at least once a year (or as 
the need arises).
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The BMS shall automatically control the charge/discharge of all batteries 
including ceil 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 follows;

• Module voltage
• Module current
• Replacement history of battery module
• Module faults/alarms
• Module temperature
• State of Charge (SoC) / Depth of Discharge (DoD)
• State of Heaith

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

I

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 usable 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 @ 
nominal C-rate @25°C. The nominal C-rate of the battery to be supplied 
shall be 1 C 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 60kWh energy capacity shall be connected in parallel 
with another identical module to meet the equivalent 1C rated batteries 
with 60kWh energy capacity. It shall self-discharge for not more 
than 10% of its capacity per month. The remaining cycles shall be 
translated into the SoH indicator parameter. This model shall be 
implemented in the BMS and shall be validated and adjusted (if 
necessary) during the conduct of annual performance tests.

c) Battery cells shall be prismatic format with an acceptable battery 
chemistry such as Lithium Manganese Oxide (LiMn204-LMO), Lithium 
Nickel Manganese Cobalt Oxide (LiNiMnCo02-NMC), blended 
NMC/LMO and Lithium Ferrous Phosphate (LiFeP04-LFP).

d) Battery Modules shall be self-contained, modular and replaceable. For 
purposes of transportation, installation and maintenance, the Supplier 
shall provide specialized lifting equipment whenever the gross weight 
of each battery module exceeds to 60kgs.

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
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f)

electrical fault, this also serves as the main disconnecting means for 
repair and maintenance.

Batteries must be compliant to lEC 62619 or UL 1642. Test certificate 
of the batteries shall be submitted during post-qualification.

EW-2.4.3 Power Conversion System (PCS) / Battery Inverter

a) The PCS shall have the following functionalities:

• Parallel 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; 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.

I

EW-2.4.4 ESS Control System (ECS) / ESS controller

a) The ECS / ESS controller shall serve as the interface between the 
Hybrid controller and the ESS. It shall ensure that the ESS is able to 
respond to the commands of the Hybrid controller in performing all its 
functional requirements as specified herein.

b) The ECS / ESS controller shall be equipped with its own control 
interface that can display the status of the ESS and its components. 
The interface must be capable of monitoring operational and 
maintenance history of the ESS (of the SoC and “health" of each battery 
module).

EW-2.4.5 ESS Digital Energy Meter

This specification covers the technical and associated requirements for the 
ESS digital energy meter including instrument transformer and accessories 
required for the electric generating plants.

EW-2.4.5.1 Technical Characteristics and Requirements

The ESS digital energy meter shall be furnished and installed by the Supplier 
as shown on the bid drawings complete with stainless steel housing, test block 
and associated metering instrument transformers (current transformers) of 
appropriate burden and accuracy and other accessories for outdoor metering
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I

purposes. It shall be capable of measuring the power generated and received 
by the ESS. It shall be designed to operate continuously for the normal life of 
the meter. The digital energy meter shall meet the following minimum 
requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 3 or 4
2 Voltaqe, V 120-480
3 Accuracy class 0.5 or better
4 Current Ranqe Class 10
5 Frequency. Hz 60
6 RecisterTvoe LCD
7 Soft Switches Available
8 LCD Display Proqrammable

9

The Kilowatt-hour
meter to be provided is 
certified and approved 
byERC

Yes

10 Communication Port for 
Kilowatt-hour meter To be Provided

11 Meter Test Block
No. of Poles 10 f4 Voltaqe & 6 Current Terminals)
Rated Voltaqe, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required

12 Metering Current 
Transformer

a. Application
dndoor/Outdoor) Outdoor

b. Insulation type Full cast epoxy resin
c. Primary rated 

current. A By Supplier

d. Secondary rated 
current for all 
windinqs. A

5

e. No. of cores One f1) core Secondary CT
f. CT ratio By Supplier
q. 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 which is suitable for ESS digital energy meter and 
ESS AC voltage system. All costs associated with the supply and installation 
of such transformer shall be to the account of the Supplier.

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

1. Pilferage proof
2. Tamper Proof

NATIONAL POWER CORPORATION
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EW-2.4.6

I

3. Wrong Wiring Alarm
4. Current Flow display
5. Can withstand the temperature of -20°C to +70°C and Humidity of up to 

95% non-condensing
6. With back light display
7. vyith built-in battery for LCD display and back-up battery
8. TOU Programmable Ready
9. Measure display (Energy, RMS voltage & current per phase, Reactive 

& Apparent Power, Power factor, Frequency, Calendar, Time and etc.)

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 from the meter. 
Electronically gathering of data can be logged parameters to the computer 
such as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.

ESS Enclosure/Cabinet

a) The ESS shall be self-contained in its own free-standing 
enclosure/cabinet. It shall be supported with a suitable foundation. The 
ESS enclosure/cabinet 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 maintain the temperature required inside the battery 
compartment. It shall be tropicalized and can operate automatically. It 
shall be configurable and programmable to be able to reboot arid 
operate itself with automatic switchover, whenever there is a fault on 
the first cooling equipment, without human intervention (e.g., manual 
switching).

c) ESS enclosure/cabinet shall be rated at least IP55 and 2-hour fire 
rating.

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

e) ESS shall be equipped with emergency stop buttons outside the 
enclosure/cabinet.

f) ESS enclosure/cabinet together with its enclosed non-current carrying 
metal shall be connected to ground and protected from any unexpected 
electricity leakage.

NATIONAL POWER CORPORATION
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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 Butawanan Energy Storage System shall 
meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling OMAN

2 Insulation

Mineral Oil with its 
electrical and chemical

characteristics is 
compliant with lEC and is 

Polychlorinated 
Biphenyls (PCB) free

3 Type Two-winding Transformer

4 Audible Sound Level
Refer to Table specified 

under EW-2.4.7.3.8
5 Vector Group YNdll
6 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 °C

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Windinq Delta
8 Insulation Level

a. Nominal Voltage Level, kV
■ H-winding 13.8
■ X-winding By Supplier

b. Highest Voltage Level, kV
■ H-winding 15
■ X-winding By Supplier

c. Basic insulation level, kV
■ H-winding 95
■ X-winding By Supplier

9 Winding Material 100% Copper
10 Bushing Material Porcelain
11 % Impedance at Rated kVA Manufacturer's Data

NATIONAL POWER CORPORATION m VI-EW-2.0-8
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12 Efficiency
a. At 100% load By Supplier
b. At 75% load By Supplier

13 Tap Changer No-Load
14 Taps

a. H-Winding 13.8 kV ± 2 X 2.5%
b. X-Winding N/A

15 Transformer Losses
a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier

16 Tolerances

a. No-Load & Load Loss
Not more than 10% of the
manufacturer's specified 

value

b. Total Loss
Not more than 6% of the 
manufacturer’s specified 

value

c. Impedance
+ 10% of the 

manufacturer’s specified 
value

17 Ground Terminal Connection
Suitable for 100 mm2

copper conductor
18 Weight of oil, kg By Supplier
19 Total Weight, kg (with transformer oil) By Supplier
20 Test and Experience Requirements

20.1 Test Requirements1
a. Routine Test to be performed Yes
b. Certified Design and Routine Test 

Reports to be submitted
Yes

EW>2.4.7.3 Design Requirements 

EW-2.4.7.3.1 Rating

The transformer rating specified in the Technical Data Sheets shall be the basis 
of the Supplier's guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-2.4.7.3.2 Voltage

The transformer to be supplied shall be designed to withstand the overvoltages 
for the duration of voltage excursions which may be expected as a result of full 
load rejection of the inverters.

1 Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.
NATIONAL POWER CORPORATION Vl-EW-2,0-9
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EW-2.4.7.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW'2.4.7.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic loading 
duties as specified in lEC 60076-7. The overload capability of any auxiliary 
equipment such as bushings, LTC's, CT’s, oil expansion tanks, leads, etc. shall 
not be less than the transformer overload rating. If other considerations will 
limit the overload capability of the transformer, the Supplier shall specify these 
limitations in his proposal.

EW-2.4.7.3.5 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-2.4.7.3.6 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 ESS transformer and station service/dry-type 
transformer in order for the NPC to fully determine the most cost effective of 
the proposed transformer(s) to be supplied considering both cost of losses and 
first cost.

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

EW-2.4.7.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

EW-2.4.7.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
ESS transformer shall be as below. The average sound level of the transformer 
shall not exceed these values when measured in accordance with the 
conditions outlined in the latest ANSI/IEEE C57.12.90 or lEC 60076-10 for oil- 
immersed transformers or ANSI/IEEE C57.12.91 or lEC 60726 for dry-type 
transformers.

Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48

51-100 51

101-300 55

NATIONAL POWER CORPORATION
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301-500 56
750 57
1000 58

1500 60

2000 61

2500 62

I 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 Oil

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

Insulating liquid must not contain more than 2PPM of Polychlorinated 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 transfonner 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 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.
NATIONAL POWER CORPORATION
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I
Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.

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

EW-2.4.7.4.3 Windings

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

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

Adequate barriers shail 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-2.4.7.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform in color and free from 
blisters, burrs and other defects. All porcelain parts shall be one piece. The 
bushings of the same rating shall be interchangeable.
Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above 
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be 
provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 650C 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

NATIONAL POWER CORPORATION
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pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.

The HV and LV terminations of the ESS transformer shall be fitted with suitable 
insulating shroud. The insulating shrouds shall be manufactured through dip 
moulding process and shall be made from flexible polyvinyl chloride (PVC) 
material, suitable for low voltage to high voltage applications. The insulating 
shroud shall be flame retardant, conforming with the UL 94 Standards. They 
shall be type tested for electric strength in accordance with lEC 60243-1 or 
approved equivalent standards.

EW-2.4.7.4.5 Gasket

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

I EW-2.4.7.4.6 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-2.4.7.4.7 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.
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I

I

I
I

EW-2.4.7.4.8 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-2.4.7.5 Fittings and Accessories

The following transformer accessories shall be included:

a) HV Bushing
b) Oil Level Indicator
c) Oil Sampling Plug
d) Oil Drain Valve
e) Oil Temperature Indicator
f) Pressure Relief Valve
g) Lifting Lugs
h) Anchor Bolts
i) Earthing Terminals
j) HV/LV Insulating Shroud

EW-2.4.7.6 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 voltages (in V or kV) and tapping range
j) Rated currents (in A or kA)
k) Connection symbol
l) Short circuit impedance (in %Z)
m) Type of cooling (i.e., OA, ONAN, etc.)
n) Insulation voltage (withstand voltages)
o) Insulating liquid
p) Temperature rise (in °C)
q) Total mass, kg
r) Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other instructions 
or designations shall be in the English language.

NATIONAL POWER CORPORATION VI-EW-2.0-14
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The Manufacturer of transformer shall provide standard/common tools for use 
in the installation/maintenance of transformer.

EW-2.4.7.8 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

I

I
I
I

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
12. Insulation Power Factor or Dissipation Factor

I NATIONAL POWER CORPORATION
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EW-2.4.7.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer’s guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated 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 [(Nl-l) (Nlm- Nlg) + (Ll) (Llm - Llg)] 

Where:

S

Nl-l

Nlm

Nlg

Ll

Llm

Llg

= Amount to be deducted from the Contract Price
Price in PhpA/Vatt for the no-load losses as stated in the 
Technical Data Sheets

= Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data 
Sheets
Price in Php/Watt for the load losses as stated in the Technical 
Data Sheets

= Measured load losses expressed in Watt 

= Guaranteed load losses as stated on the Technical Data Sheets

I

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

I
2.

3.

Description and instructions covering the Installation, operation and 
maintenance of the transformer and accessories;

Duly signed Routine Test Results; and
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I

4. Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative

EW-2.5 Warranty

The ESS including but not limited to the Battery Management System, Battery 
Modules/Batteries, Power Conversion System(s)/Battery Inverter, ESS Control 
System/ESS controller, and ESS transformer shall have a minimum warranty 
of five (5) years. This warranty shall be covered by a back-to-back warranty 
arrangement with the manufacturer. The supplier shall submit its warranty 
agreement with the manufacturer that stipulates the scope and responsibilities 
of each party. Both parties (bidder and manufacturer) shall be equally and 
severally liable for failure of either party to perform warranty obligations.

Batteries shall be tested at least once a year (or as the need arises) to 
ascertain the usable energy of the ESS within the warranty period. If at any 
time during the warranty period the ESS fails to deliver the required usable 
energy, the supplier/manufacturer shall repair or replace the defective 
components to ensure the required performance standards are met. Ail costs 
associated with the warranty shall be to the account of the supplier/ 
manufacturer.

EW-2.6

EW-2.6.1

Track Record

ESS Manufacturer

Manufacturer of the ESS should have current (working) install base of more 
than 1 MW. Bidder shall provide a list of reference project(s) with contact details 
for verification purposes. (fii!-out form in Section VI - Technical Specifications 
- Part II Technical Data Sheet-Annex D).

EW-2.6.2 Battery Manufacturer

EW-2.7

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 
1 MWh. Bidder shall provide a list of reference project(s) with contact details for 
verification purposes, (fill-out form in Section VI - Technical Specifications - 
Part II Technical Data Sheet - Annex E)

Measurement of Payment

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

EW - ELECTRICAL WORKS

EW - 3.0 - POWER AND ENERGY MANAGEMENT SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-3.0 POWER AND ENERGY MANAGEMENT SYSTEM............................................ 1
EW-3.1 General...................................................................................................................1
EW-3.2 Technical Requirements........................................................................................... 1
EW-3.3 Butawanan Diesel Power Rant Genset Controller Data...............................................3
EW-3.4 Scope of Works.......................................................................................................4
EW-3.5 Communication Interface and Monitoring System....................................................... 6
EW-3.6 PEMSand Communication Architectural Diagram.......................................................8
EW-3.7 Warranty...................  8
EW-3.8 Measurement of Payment........................................................................................ 8

I
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I PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-3.0 POWER AND ENERGY MANAGEMENT SYSTEM

EW-3.1 General

This part specifies the minimum requirements for the design, manufacture, 
factory wiring, programming, transport, delivery, installation, testing and 
commissioning of the Power and Energy Management System (PEMS). It shall 
be able to monitor, supervise and control the gensets, solar PV plant, ESS and 
plant auxiliaries/instrumentation. All materials and parts which are not 
specifically mentioned herein but are necessary for the proper installation, 
assembly and operation of the equipment shall be furnished at no additional 
cost to NPC.

The Supplier shall have the complete system responsibility for the proper 
design and functioning of the system from manufacture until system 
acceptance. All the system engineering software and on-line system shall be 
supplied whether specifically detailed herein or not. It Is not NPC’s intent to 
specify all the technical requirements nor to set forth those requirements 
adequately covered by applicable codes and standards. Adherence to all 
applicable codes and standards is required. The Supplier shall furnish high 
quality equipment meeting the requirements of this specification and industry 
standards.

The system shall provide reliable and timely information data and control 
functions required for efficient operation of the hybrid power plant. The required 
system shall have the operational speed, computing power, adequate 
input/output storage capacity and self-diagnostic/analysis capability to meet 
the requirements as detailed in this specification.

EW-3.2 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.
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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/programmabie 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)1 
solar/PV controller and the ESS controller. The Hybrid controller shall 
communicate with and store data in the Data Logger. The Hybrid 
controller shall allow remote accessing of the data stored in the data 
logger thru the Human Machine Interface (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 abnormal 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 Control
e) Diesel Generator Parallel Operation/Synchronization
f) Visual and Audible Alarm System
g) Control of Solar Photovoltaic Array/Inverters
h) High level control of ESS functions (i.e., charging, discharging)
i) Automatic Fail over Features/ System Redundancy.
j) Data Logging / Event Recording
k) Load Balancing and Distribution
i) Database Management
m) Metering Instrument
n) Voltage and Frequency Regulation

NATIONAL POWER CORPORATION
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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.

The PEMS shall be able to monitor the entire grid through the HMl. For 
the manual control mode of the plant, a control panel shall be provided. 
The panel shall be capable of start and stop sequence and emergency 
shut down. Further, in certain case, hardwired controls are provided to 
ensure grid safety and/or operability in the event of PEMS failure.

The Supplier shall be responsible for preparation of programs and 
turning over the complete operational system to NPC. The Supplier’s 
configuration responsibilities shall include, but not limited to the 
following functions: all plant control system functions, equipment 
safety, protection, man-machine interface functions, operator training 
for setting parameters and overall system configuration and testing. 
Configuration of settings for each and between functional controllers 
shall be made and tested by the Supplier/Manufacturer at their 
facilities. Any modification(s) done by the Supplier to the system default 
settings of the new controller(s) shall inform NPC in writing.

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, I/O failure, peripheral memory error, 
main memory error, CPU failure, scan overruns, controller errors, loss 
of communication.

EW-3.3

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.

Butawanan Diesel Power Plant Genset Controller Data

Unit / Rated 
Capacitv

Make and Model Remarks

Unit 1 / 30kW - On-going
Installation

Unit 2 / 50kW - On-going
Installation
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EW-3.4 Scope of Works

a) The supplier shall provide at least two (2) units of genset controllers, 
one (1) unit ESS controller, one (1) unit Solar/PV controller and 
one (1) hybrid controller1. 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.

b) The communication interface and protocol within the PEMS (Hybrid, 
ESS, Genset and Solar/PV Controllers) shall be well-established 
depending on the preference of the Supplier/Manufacturer to function 
as designed ensuring proper connectivity and reliable transfer of 
data/information (i.e., command, alarm, status, etc.). The connection 
between these controllers shall not cause any malfunction for the safe 
and continuous operation of the power plant. The same shall apply for 
the communication between the ECS/ESS controller and the ESS 
(PEMS and BMS).

c) 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.

d) 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.

e) 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.

f) 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.

g) The PEMS shall have control and remote monitoring functionalities that 
is accessible locally (within the power plant) and remotely through 
computer or mobile phones (via internet/GPRS).

h) 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.

1 The Supplier may opt not to furnish Hybrid Controiler when using CAN communication protocol 
between PEMS controllers (multi-master structure).
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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 seiected 
components of the Supplier. The PEMS shall be able to reliably 
communicate to such independent components.

i) 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.

j) 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 
controiler(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.

k) The supplier shall include in the training the integration and installation 
including trouble shooting of all the controllers associated to PEMS.

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

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

n) Bidder shall inspect the existing power plant to determine the full extent 
of the project. Integration methodology shall be submitted together with 
the proposal(s) for approval of NPC during contract implementation.

o) Ail 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
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operation (fill-out form in Section VI - Technical Specifications - Part II
Technical Data Sheet - Annex F).

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 hourly, daily, monthly, and yearly data.

3. 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 Control Room. These 
interfaces together with their auxiliaries and the communication 
cable shall provide reliable two-way communication between 
the inverters and the Solar/PV controller or the PEMS.

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

b) Control System

1. The Solar PV Plant shall be designed as grid-interactive system 
with line protection and fail-safe system. It shall be equipped 
with all necessary instrumentation to provide adequate 
monitoring and control of the system under all operating 
conditions.

2. The Supplier shall provide Solar PV Plant monitoring system. 
The monitoring system shall have a data logging capability to 
record major operating parameter (i.e., kW, kWh, V, A, pf, 
frequency, etc.)

c) Communication Cables

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

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

3. Connection of cables shall follow the standard/acceptable 
colors for the ease of installation and maintenance purposes. 
Ethernet cables shall follow the color coding for connections as 
weli as other communication cabies, as appiicable.
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4. All cables, in general, shall conform to IS-1554 part 1; ISO/IEC 
11801 and other relevant standards.

5. The control cables shall be appropriate for its intended fields of 
application ensuring maximum performance and of the following 
specifications but not limited to the following:

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.

d) Data Monitoring

1. The data monitoring system shall include both Data 
Management Monitoring System and Weather Observation 
System which shall have one-collecting device with a display 
monitor which is capable of monitoring and controlling the solar 
farm parameters such as PV array energy production, actual 
AC/DC voltages and currents at inputs and outputs of the 
inverters, daily and accumulated energy generated, climate 
conditions and faults in the SPV system, at solar plant site.

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
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4. For solar irradiance monitoring, Class I 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.

PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shall be as presented below.
However, the Supplier may offer similar or equivalent system architecture
subject to NPC’s review and approval.

Po’wer and Energy ManaQcmeni System
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Figure 1; PEMS and Communication Diagram

Warranty

The PEMS, including all its components, shall have a minimum warranty of five 
(5) years. This wairanty 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.

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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EW-4.0

EW-4.1

GROUNDING SYSTEM

Genera]

This specification covers the technical and associated requirements for the 
entire grounding system of the Solar PV Plant, required to protect people 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 box, DC boxes, transformer and protection panel, ground rods, 
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.

EW-4.1.1 Technical Characteristics and Requirements

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
operation and during transient disturbances such as short circuits in the electric 
power system and during lightning discharges. The grounding system shall 
meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Grounding Design Criteria

1 Fault duration, sec. 3
2 Total fault level (line to 

ground), kA 8

3 Grounding connection
(exothermic, compression, 
etc.)

Exothermic

4 Grid conductor (specify size 
and tvoe)

>100 mm2 stranded copper 
conductor (bare)

5 Bonding Conductor (riser)
a. All major equipment such 

as inverter, transformer, 
ESS. etc.

> 100 mm2 stranded copper 
conductor with 1.2 kV PVC 

Insulation
b. For motors/pumps rated 

30kW and above, CT/PT, 
FDS, LA. etc.

> 50 mm2 stranded copper 
conductor with 1.2 kV PVC 

Insulation
c. For motors/pumps rated 

below lOkW, perimeter 
lighting and fence
earthing

> 22 mm2 stranded copper 
conductor with 1.2 kV PVC 

Insulation

NATIONAL POWER CORPORATION VI-EW-4.0-1
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6 Burial depth of grid conductor 
below finished qrade, m 0.6

7 Ground mat design resistance 5 Ohms (max.)
8 Permissible temperature rise 

of grid copper conductor, °C 300

9 Ground Rod
a. Type Copper rod
b. Diameter, mm > 19 mm
c. Length/section, m > 3 m

10 Resistivity of crushed rock, 
(wet) Ohmmeter 3000

11 Approximate area of
plant/switchyard to be 
covered bv the ground grid

Refer to Bid Drawings

12 Soil resistivity (for
calculation), ohmmeter By Supplier1

Liahtnina Protection
1 Manufacturer By Supplier
2 Place of Manufacture By Supplier

Lightning Rod
1 Material Copper
2 Length, mm 2000
3 Minimum Diameter, mm 16

Down Conductor
1 Type Insulated Copper Conductor
2 Minimum Cross-Section

Area 50 mm2

3 Overall Diameter, mm By Supplier

The Supplier shall carry out earth resistivity measurement for the plant site. 
Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside plant area and 
at any place 10 m outside of the plant boundary line which may be endangered. 
These calculations will decide on the provisions for grounding to be made with 
the relevant part of the civil works related to foundations. If the calculations 
proved after the application of all engineering possibility that touch and step 
voltages are still higher than permitted and consequently the Supplier managed 
to design the earthing and grounding grid in such a way to obtain the lowest 
touch and step voltage value, all documents including limitation and justification 
shall be provided to NPC for approval.

if in case the actual measured resistance of the Supplier-designed and installed 
ground grid is higher than specified in this section, the Supplier shall install, at 
no extra cost to the NPC, additional grounding rods, mats, grounding

I

1 Design of grounding system is responsibility of Supplier including measurement of actual soil 
resistivity.
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electrodes, etc., until the field-measured resistance is equal to or less than the 
specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 60 cm. beneath the surface of the earth, excluding crushed rock 
surfacing. Driven ground rods shall be installed at regular intervals and 
connected to the grounding conductor at grid nodes. A minimum of four (4) of 
the specified ground rods must be 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-4.1.2 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-4.1.3 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 lightning down conductor shall be made of electrical grade copper, with a 
minimum cross-sectional equivalent to 55 mm2. The conductor shall consist of 
helically copper strands bound by a semiconductor cross-linked polyethylene 
and an outer PVC jacket.

In order to reduce the possibility of dangerous sparking (side-flashing), the 
down 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-4.1.4 Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM Specification 
B8 (class B).

EW-4.1.5 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 Vl-EW-4.0-3
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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 molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-4.1.6 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-4.1.7 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-4.1.8 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-4.1.9 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 mm2 
stranded copper conductor with 1.2kV PVC Insulation.

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 mm2 stranded 
copper conductor with 1.2kV PVC Insulation (one connection for each pole).

NATIONAL POWER CORPORATION VI-EW*4.0*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-4.1.10 Building Earthing

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to all metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned copper 
earth bar unless all panels are solidly welded together, or other approved 
means are applied ensuring solid earthing connections. In such a case, 
provisions for earthing must be made at one end at least.

EW-4.1.11 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-4.1.12 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-4.1.13 Cable Tray Earthing

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

EW-4.1.14 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.

I
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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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EW - ELECTRICAL WORKS

EW - 5.0 - TAKE-OFF STRUCTURE ACCESSORIES 
AND APPURTENANCES
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-5.0 TAKE-OFF STRUCTURE ACCESSORIES AND APPURTENANCES

EW-5.1 General

This specification covers the furnishing of all labor, materials, equipment, tools 
and other incidentals for the installation of take - off structure accessories and 
appurtenances for Butawanan Island Solar PV Plant.

Ail equipment and materials which the Supplier shall supply and install shall be 
new and unused. They shall be suitable for their intended purpose complying 
with all applicable regulations, quality and dimension standards.

EW-5.2 Scope of Work

In accordance with the specification contained in this section and as shown on 
the bid drawings, the works and sen/ices to be performed by the successful 
bidder shall essentially consist of but not limited to the following:

a) Supply, installation and test of medium voltage power cables 
and conduit complete with appurtenances and accessories;

b) Supply, Installation and Test of 15kV Fuse Disconnect Switches 
with Lightning Arrester Combination:

c) Supply, Installation and Test of Grounding System;

d) Supply, Installation and Test of Lightning Protection System;

e) All other works and services including those not specifically 
detailed herein but are required for the complete, safe and 
reliable operation of the project.

The Supplier shall perform the entire quantity of work necessary to complete 
the installation of the take-off structure accessories and appurtenances 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 equipment meeting the requirements of the 
specification and industry standards.

EW-5.3 Codes and Standards

All equipment covered by this specification shall be designed, manufactured, 
assembled and tested in accordance with, but not limited to, the latest issues 
of applicable ASTM, AWS, AZl, ASCE, ISO or equivalent standards, including 
all addenda, in effect at time or purchase order unless otherwise stated in this 
specification.
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EW-5.4 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.

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

EW-5.4.1 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 lEC 60502-2 and UL 83. PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

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

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

The power cables shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Conductor Shape Circular Stranded Wire
2 Conductor Material Annealed Copper
3 Insulation

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

4 Outer coverina/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Protection 

Required Yes

5 Shielded Yes
a. Type of Shieldinq CoDPer Tape Screen

6 Provided with Filler and 
Binder Tape Yes

EW-5.4.2 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.
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EW-5.4.3 Jacket

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

EW>5.4.4 Assembly

I

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

EW-5.4.5 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-5.5 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-5.5.1 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:

I
I

I

ITEM DESCRIPTION REQUIREMENTS
1 Class flndoor. Outdoor) Outdoor
2 Rated voltaae. kV 15
3 Nominal system 13.8voltage, kV
4 Freauencv. Hz 60
5 BIL, kV 110
6 Ampere Frame 100
7 Interrupting Capacity, 

kA 10

8 Fuse Link
a. Type Uniyersal buttonhead desiqn
b. Current Ratinq. A Refer to Sinqie Line Diaqram

9 Liqhtninq Arrester
a. Type Metal Oxide Varistor (MOV), qaoless
b. Class (indoor,

outdoor) Outdoor

NATIONAL POWER CORPORATION VI-EW-5.0-3
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c. Rated frequency, 
Hz

60

d. Nominal system
voltaae. kV 13.8

e. Duty cycle voltage 
(ratinq), kVrms 12

f. Maximum
Continuous
Operating Voltage 
(MCOV), for the 
arresters having the 
following duty cycle 
voltaqe, kV rms

8.4

g. Nominal discharge 
current, kA 10

h. Creepage distance, 
mm 465

i. Supporting brackets, 
bolts, nuts, etc. Yes

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel poles 
cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be 
able to accommodate fuse links meeting the interchangeability requirements of 
ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
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.

NATIONAL POWER CORPORATION

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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EW-5.6

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.

Bus Conductor and Hardware

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

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

EW-5.6.1 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

1 Type designation Aluminum Conductor Steel 
Reinforced (ACSR)

2 Code Name RAVEN
3 Conductor size 1/0 AWG ACSR
4 Ampacity, A 230
5 Outer Lavers

a. Material Aluminum
b. Strandina No. 6
c. Calculated Cross-sectional

Area, mm2 53.52

d. Coefficient of Eionaation f/°C) Manufacturer's Data
6 Core

a. Material Aluminum Clad Steel

NATIONAL POWER CORPORATION VI-EW-5.0-5
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b. Strandina No. 1
c. Calculated Cross-sectional

Area, mm2
8.92

d. Coefficient of Elonaation (/°C) Manufacturer’s Data

7 Conductor Coefficient of Linear 
Expansion (/°C)

Manufacturer's Data

Conductor Hardware
1 Tension Clamp

a. Type Bolted. U-Bolt
b. Material of Body Aluminum Allov

2 Connectors

a. Type
wedge pressure clamp for
stranded conductor
connection

b. Angle and T-connectors type
wedge pressure clamp for 
stranded conductor
connection

I
I

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires 
in each layer shall be evenly and closely stranded around the underlying 
wire(s). The tension in individual wires in a layer shall be sufficient to hold each 
wire firmly in place with only enough strand separation to prevent crowding at 
the time of stranding and during installation. All steel and aluminum wires shall 
lie naturally in their position in the stranded conductor and, when the core 
and/or the aluminum wires are cut, the wire ends shall remain in position or be 
readily replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall 
not be less than 99.5%. The type of conductor to be supplied shall be stated in 
the Technical Data Sheets and shall be manufactured according to the 
applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be absolutely 
free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and keeper 
pieces, made of high strength and heat treated cast aluminum alloy. Cotter 
bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter 
pins shall be made of stainless steel. Slip strength of the strain clamp shall be 
not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE 
manual 72 “Design of 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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EW-5.7

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.

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 I - TECHNICAL SPECIFICATION

MW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all labor, 
materials, equipment, tools, dismantling, transport, installation, test and other 
incidentals for all mechanical works enumerated hereunder or as shown on the 
accompanying drawings and installation manuais or as otherwise directed by 
NPC.

The work shall be performed and completed with high proficiency, in 
accordance with generally accepted modern practice in the supply, 
installation/erection and test of Mechanical Equipment for the Design, Supply, 
Delivery, Installation, Testing and Commissioning of Butawanan Island 
Solar PV-Diesel Hybrid System (With Energy Storage System).

All equipment and materials including its associated structures and necessary 
accessories which the Supplier shall supply and install, and which thereafter 
will be incorporated in the plant shall be new and unused. They shall be suitable 
for their intended purpose and appropriately matched to other items complying 
with ail applicable regulations, quality, and dimension standards.

The Supplier shall closely coordinate with other disciplines to avoid interference 
with other works specified in the relevant sections of this specification.

MW-2.0 SCOPE OF WORK

It is not the intent of this specification to specify all technical requirements or to 
set forth those requirements covered by applicable codes and standards. 
Supplier shall furnish high quality work, materials and equipment meeting the 
requirements of this specification and industry standards.

The Supplier shall conduct actual inspection of the site and thoroughly 
investigate and familiarize himself with all the conditions at site, determine the 
required quantity of materials and equipment to be supplied/utilized during the 
project execution, determine possible sources of materials and equipment to 
be supplied, and verify the actual scope of works and relative costs. Any and/or 
all expenses arising through the lack of knowledge or understanding regarding 
the existing conditions of the site shall be the responsibility of the Supplier and 
no additional payment thereof shall be made by NPC.

The Supplier shall also be responsible to assess and determine all and every 
work and service although not specifically detailed but are deemed required to 
fully complete the work and smooth execution of the project. Relative costs of 
any additional works or materials which the Supplier deemed required or 
necessary to complete the works shall be included in the bid proposal.
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The work to be done under this section shall comprise the furnishing of all labor, 
tools, equipment, supply of appurtenant materials and other incidentals 
including installation/erection and test of all mechanical works enumerated 
hereunder in accordance with the specifications contained herein and as shown 
in the drawings or otherwise directed by the NPC, which shall consist of but not 
limited to the following:

a) One (1) lot of Domestic Water Supply system consisting of one (1) unit 
of hose bibb 20mm 0, one (1) set of garden hose with female thread 
hose connection and free-standing hose reel, piping, valves, pipe 
fittings, other accessories including excavation and backfilling of 
embedded pipes, interconnection with the existing domestic water line 
of the Diesel Power Plant, hydrotesting of the system and other 
incidentals as required to complete the piping system;

b) One (1) lot of Portable Type Fire Extinguisher, to be installed as shown 
on the drawings and/or as specified in MW-5.2;

c) Provide labels or Standard Plant Identification Number (SPIN) for all 
equipment, valves, piping, and instruments supplied: and

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

MW-3.0 MATERIALS AND EQUIPMENT

MW-3.1 General

MW-3.2

All materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from defects and imperfections and best 
suited for the purpose intended. Materials used in the manufacture and 
installation of all equipment to be furnished shall be of the required quality used 
in commercial products of reputable manufacturers. All equipment and 
materials shall conform to the latest specifications and provisions of approved 
standards of engineering societies or other equivalent standards approved by 
NPC. The work shall be performed and completed in a high-quality 
workmanship, in accordance with generally modern accepted practice in the 
fabrication, assembly, installation and test of all equipment and materials 
supplied by the Supplier, notwithstanding any omission from these 
Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation works 
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

Code and Standards

The supply, installation and test of equipment and materials shall conform to 
the latest specifications and provisions of the following engineering societies or 
other internationally accepted standards. Other standards which ensure equal 
or higher quality than the standards mentioned below will be accepted provided 
they meet the requirements of existing laws and regulations of the Government 
of the Republic of the Philippines.
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ANSI American National Standard Institute
ASME American Society of Mechanical Engineers
ASTM American Society of Testing Materials
AWS American Welding Society
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
NEC National Electric Code
NEMA National Electrical Manufacturer’s Association
OSHA Occupational Safety Health Act of 1970
PEC Philippine Electric Code
UL Underwriter Laboratories
NFPA National Fire Protection Association

In the event of any conflict among the above listed codes or this Specification, 
Appendices and Attachments, Bidder shall refer the conflict to NPC for written 
resolution. In addition to the above codes and standards. Bidder shall comply 
with all applicable State and local laws and regulations.

MW-3.3 Piping System

MW-3.3.1 PVC Pipe

Domestic water supply and distribution piping shall generally be constructed 
from Unplasticized Polyvinyl Chloride (uPVC) pipe. Class 150, conforming to 
ASTM D-1784 or approved equivalent, except otherwise specified.

MW-3.3.2 Pipe Installation

All Unplasticized Polyvinyl Chloride (uPVC) water piping shall generally be 
embedded not less than 300mm from the ground surface to the bottom of pipe.

The domestic water system piping shall generally be laid underground. All 
pipeline excavation shall be backfilled up to the level of the finished grade 
surface in layers of 150 mm and thoroughly compacted, unless otherwise 
shown on the drawing. Backfill materials shall be compactable soil taken from 
trench excavation and approved by NPC.

The Supplier shall install the piping system in a thorough manner and with good 
workmanship, in accordance with the drawings and specifications or as 
directed by NPC. All pipes, fittings, valves, and appurtenances shall be free 
from dirt or other foreign matters before laying. In the installation of the pipes, 
care shall be taken to prevent the pipes from becoming clogged during the 
progress of the work. Should any pipe become either partially or wholly clogged 
before final acceptance of the work, it shall be cleaned out by the Supplier in a 
manner satisfactory to NPC or shall be replaced by and at the expense of the 
Supplier. Open end shall be temporarily plugged, otherwise, suitably closed 
when necessary. Special care shall be taken in carrying out the installation of 
joints, branches, valves, and other fittings.
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MW-3.4

I

After installation, pipe insides shall be washed thoroughly using high pressure 
cleaning pump. Water for washing must be clean enough not to damage the 
equipment.

All existing facilities which are affected and damaged during the installation of 
piping shall be replaced and/or restored to its original appearance by the 
Supplier at his own expense.

The Supplier shall strictly observe the safety requirements/regulations of NPC 
during the performance of the work.

Prior to the start of all piping works, the Supplier shall coordinate with NPC 
personnel at site to avoid interference with the existing installations or other 
structures. In case interference occurs, NPC will decide which work is to be 
relocated.

Tag Numbers/Standard Plant Identification Number (SPIN)

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

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

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

MW-4.0 DOMESTIC WATER SUPPLY SYSTEM

MW‘4.1 General

This section provides the essential information for the design, supply, 
installation, construction, test, and commissioning of Domestic Water Supply 
System to provide water requirement of the plant including the required 
excavation and backfilling for embedded pipes.

The work includes the interconnection with the existing elevated water tank 
installed on the existing Diesel Power Plant. Necessary permit from local water 
utility for interconnection works shall be secured by the Supplier with the 
assistance of NPC, if required. Corresponding fees for such interconnection 
shall be borne by the Supplier.

The work shall include, but not limited to the following:

a) Domestic Water Supply system consisting of one (1) unit of hose bibb 
20mm 0 bronze body screwed ends Class 150, one (1) set of garden 
hose with female thread hose connection and free-standing hose reel.
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piping, valves, pipe fittings, gaskets, flanges, bolts and nuts and other 
accessories;

b) One (1) lot of piping works, valves, pipe fittings, instrumentation and 
necessary accessories including the required excavation and backfilling 
works for embedded pipes, and hydrostatic testing of the system (under 
the presence of NPC) and other incidentals as required to complete the 
piping system.

MW-4.2 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride {uPVC) pipe. Schedule 40 or Class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves shall be made of bronze or stainless steel, rising stem, union 
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged 
ends. Check valves shall be of swing type, cast bronze and with screwed ends.

Valves of all sizes shall have a rating of not less than Class 150.

The garden hose shall be 30m long outfitted with 20mm 0 female thread hose 
connection (for hose bibb) to be used for cleaning of solar panels and 
one (1) extendable/telescopic panel cleaning pole with squeegee and sponge 
at least 12ft (fully extended) with hose attachment (as specified on GW-8.0 
“Tools for Solar PV System). Garden hose shall also be provided with 
retractable free-standing hose reel with heavy duty carrying frame and 
revolving handle.

MW-4.3 Testing

After installation, the Supplier shall perform necessary tests at the site to 
determine its compliance with the requirements of the specifications. All costs 
for testing shall be borne by the Supplier.

Before any test is made, the Supplier shall notify NPC in advance so that such 
test may be witnessed. All expenses that may be incurred during the tests shall 
be borne by the Supplier.

MW-4.3.1 Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times the 
operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be made 
between valves and sections of not more than 305m (1000 ft) in accordance 
with the American Water Works Association (AWWA). There shall be no 
leakage whatsoever from the pipes, fittings and connections for each section 
tested while the system is under the test pressure for the period of not less than 
thirty (30) minutes of the total time to inspect all portions of the waterline under 
test, whiohever Is longer. During the test, valves shall be opened and closed. 
Any leakage or any defect disclosed by the tests prior to the acceptance shall

NATIONAL POWER CORPORATION
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be corrected and repaired by the Supplier at his own expense to the satisfaction 
of NPC.

Before starting the test procedure, the piping shall be flushed and cleaned 
thoroughly. When filling the line with water, all air shall be removed.

Before any test is made, the Supplier shall notify NPC in advance so that such 
test may be witnessed. All expenses that may be incurred during the tests shall 
be borne by the Supplier.

The Supplier shall submit the following for review and/or approval by NPC:

a) Test procedures prior to test; and
b) Test and inspection reports.

I

MW-5.0 SUBMITTAL

The following documents shall be submitted by the Supplier for NPC’s review 
and approval prior to procurement and installation.

a) Complete data, specifications and catalogues:
b) Outline and assembly drawings;
c) Test procedures;

I

MW-6.0 FIRE FIGHTING SYSTEM

MW-6.1 General

The Supplier shall supply the specified number of UL/FM approved Portable 
Type Fire Extinguishers complete and ready for operation and shall be installed 
at their corresponding place of use as specified below and shown on the 
drawings.

The Supplier shall place the fire extinguishers where they are readily accessible 
and available in the event of a fire with reference to the layout of the plant.

One (1) fire extinguisher will be placed inside or near the ESS and the guard 
post. One (1) Fire extinguishers is required for every installed Inverter Solar PV 
Plant and shall be placed near inverters and junction boxes. However, if 
deemed necessary the number of fire extinguishers shall vary depending on 
the approved layout of the whole solar plant.

Fire extinguishers installed outdoors shall be installed with an appropriate 
cabinet with breakable glass complying with NFPA standards.

Final quantity may be adjusted per supplier’s recommendation but in no case 
be less than the specified minimum requirements. The location shall conform 
with NFPA standards or any equivalent standard.
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MW-6.2 Portable Type Fire extinguisher

MW-6.2.1 Scope of work

The Supplier shall supply the specified number of Portable Type Fire 
Extinguishers complete and ready for operation and shall be installed at their 
corresponding place of use as specified below and shown on the drawings.

a) One (1) unit of Portable Type Fire Extinguisher, Clean Agent (HCFC or 
Halotron I Type). 7.1 kg. (15.5 lbs), wall-hung type, and shall be in certified/ 
approved by the certifying body specified in MW-6.1;

MW-6.2.2 Technical Requirements

I

MW-6.3

Fire extinguishers shall be Underwriter Laboratories and/or Factory Mutual 
approved and of rechargeable cylinder with five (5) years guarantee against 
leak. Each fire extinguisher cylinder shall be complete with release valve, dial 
gauge indicator, appropriate length of hose with nozzle and locking pin.

The 7.1 kg (15.5 lbs.) minimum capacity wall-hung type fire extinguishers shall 
be complete with carrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class ABC 
fires using Clean Agent (HydroChloroFluoroCarbon or Halotron I Type) that is 
environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months from 
the date of delivery for a period of one (1) year and if found to be undercharged 
(unless used by an NPC personnel) shall be filled and recharged by the 
Supplier at no expense to NPC.

Submittal

The Supplier shall submit the technical specifications/data and 
brochures/catalogs of the fire extinguishers for the approval of NPC prior to 
purchase.

MW-7.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or material are placed in operation and/or use, it will perform in 
the manner as set forth in the Contract.

MW-8.0 MEASUREMENT OF PAYMENT

Measurement of payment for ail Mechanicai Works shall be based on the bid 
price of each item in the Schedule of Requirements (Bid Price Schedule). The 
cost shall cover all works required and described in the pertinent provisions of 
the specifications.
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PART II - TECHNICAL DATA SHEETS

EW - Electrical Works

I

I

Technical Requirements

1. The Bidder is required to provide all the information required under the column “Supplier’s 
Data". Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

2. NPC’s requirements are indicated below. The Supplier shall indicate their data 
corresponding to the said NPC requirements to facilitate evaluation of Supplier’s 
compliance to the specifications.

3. Deviation from the requirements indicated in the technical data sheets and non-submission 
of the required documents listed as Annexes A and B shall be ground for disqualification.

4. All data and information specified in the requirements shall be in English language.
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I ANNEX A - LETTER OF AUTHORIZATION AND GUARANTEE
STATEMENT

The following Documents shall be submitted by the Supplier in sequential order as listed 
hereunder and shall be attached in the bid documents as Annexes. All data and information 
shall be in English language.

Letter of Authorization and Guarantee Statement for the Following Equipment:

a. Solar PV (SPV) Module
b. String Inverter
c. Energy Storage System (ESS)
d. Power and Energy Management System (PEMS) or Hybrid Controller 

either from the following:

• Original Equipment Manufacturer (OEM); or
• Licensee of the OEM accompanied by a Certification from OEM as a Licensee or the 

Licensee Agreement; or
• Authorized Distributor (accompanied by a Certificate of Authorized Distributorship from 

the OEM/Licensee of the OEM. if from the Licensee, a Certification from the OEM as 
a Licensee or the Licensee Agreement must also be submitted).

I

Note: Documents or brochures submitted must be In English language as stated in 
Section ll-ITB Clause 11.0.
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B-1.0 SOLAR PV PLANT

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

B-1.1 Total Capacity of Solar PV 
Plant at AC Side At least 40 kW

B-1.2 Total Number of Inverters 
connected in parallel By Supplier

B-2.0 SOLAR PV MODULES

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

B-2.1 Manufacturer By Supplier

B-2.2 Model By Supplier

B-2.3 Place of Manufacture By Supplier

B-2.4 Ceil Type Crystalline Silicon

B-2.5 Rated Power (Wp) at STC1 By Supplier

B-2.6 Efficiency At least 21%

B-3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-3.1 Manufacturer By Supplier

B-3.2 Model By Supplier

B-3.3 Place of Manufacture By Supplier

B-3.4 Rating By Supplier

B-3.5 Efficiency >95%

B-3.6 Output Voltage (Vac)
480 V (nominal voltage 
adjustable by ±5% via 

system set points)

' For bifacial type PV module, listed maximum power output at 0% bifacial gain on the nameplate shall 
be considered as the rated capacity of the module.

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-3,7 Output Frequency (Hz) 60 Hz, ±0,5%

B-3.8 Data Interface Modbus

B-3.9 Topology Transformerless

B-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-4.1 Manufacturer / Brand By Supplier

B-4.2 Place of Manufacture By Supplier .

B-4.3 Rated Capacity 50 kVA

B-4.4 No, of unit/s 1 set

B-4.5 Number of phase Three (3)

B-4,6 Frequency, Hz 60

B-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER
ITEM DESCRIPTION NPC

REQUIREMENTS
SUPPLIER’S

DATA
B-5.1 Manufacturer / Brand By Supplier

B-5.2 Place of Manufacture By Supplier

B-5.3 Rated Capacity 75 kVA

B-5,4 No. of unit/s' 1 set

B-5.5 Number of phase Three (3)

B-5.6 Rated operating frequency,
Hz 60

Name of Firm Name & Signature of Representative Designation
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B-6.0 ENERGY STORAGE SYSTEM

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-6.1 Manufacturer By Supplier

B-6.2 Model By Supplier

B-6.3 Place of Manufacture By Supplier

B-6.4 Nominal Rating (kW) 60+10% overload

B-6.5 Usable Energy >60 kWh

B-6.6 Power Swing (kW) 60

B-6.7 Reverse Power Swing (kW) 60

B-6.8
Power Swing and Reverse 
Power Swing Response time 
fmillisecondsi

^00

B-6.9 Power Factor -1 to +1

B-6.10 Operating Frequency (Hz) 60 Hz

B-6.11

Technical and Functional 
Requirements for the Battery 
Management System. Power 
Conversion System, ESS 
Control System and ESS 
Enclosure/Cabinet as stated 
in EW-2.4 ESS

Required

B-6.12 Manufacturer's Track Record > 5 years

B-7.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-7.1 Model By Supplier

B-7.2 Manufacturer By Supplier

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-7.3 Chemistry
NMC, LMO, Blended LMO 

/ NMC, LFP

B-7.4 Gross weight of one Battery 
Module1 By Supplier

B-7.5 Nominal Capacity (Ah) By Supplier

B-7.6 Current Operational Install 
Base

At least IMWh

B-8.0 POWER AND ENERGY MANAGEMENT SYSTEM

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-8.1
Technical and Functional 
Requirements as stated in
EW-3.0 PEMS

Required

Hybrid Controller2

B-8-2 Manufacturer By Supplier

B-8.3 Model By Supplier

B-8.4 Place of Manufacture By Supplier

Genset Controller

B-8.5 Manufacturer By Supplier

B-8.6 Model By Supplier

B-8.7 Place of Manufacture By Supplier

Solar/PV Controller3

B-8.8 Manufacturer By Supplier

1 Refer to EW-2.4.2 Battery Modules/Batteries (d).
2 If the Supplier opt to use CAN communication protocoi between PEMS controllers (multi-master 
structure), the Supplier shall indicate ‘Not Applicable’ under Hybrid Controller.
3 If the Solar/PV controller and the ESS Control System/ESS controller is built-in the String Inverter(s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-8.9 Model By Supplier

B-8.10 Place of Manufacture By Supplier

ESS Controller/ESS Control System4

B-8.11 Manufacturer By Supplier

B-8.12 Model By Supplier

B-8.13 Place of Manufacture By Supplier

4 If the Solar/PV controller and the ESS Control System/ESS controller is built-in the String inverter{s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation
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I
I

EW - Electrical Works

Technical Requirements

1. The Bidder shall complete and submit this document together with the equipment 
brochure/technical datasheets of major equipment (i.e. Solar PV Modules, String Inverters, 
ESS, Battery Modules, PEMS and Transformers) during the post-qualification. The Bidder 
shall use additional sheets as necessary for any other additional information following the 
format shown herein or by reproducing the same.

2. The Bidder is required to provide all the information required under the Column “Supplier's 
Data”. Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

3. NPC’s requirements are indicated below. The Supplier shall indicate their data corresponding 
to the said NPC requirements to facilitate evaluation of Supplier’s compliance to the 
specifications. The data required are technical features and characteristics of the Equipment 
to be provided by the bidder which shall at least be equal or superior to NPC’s requirements.

4. The bidder shall provide copies of the manufacture's and equipment certifications as listed in 
this document

5. Non submission of the required documents shall be a ground for disqualification.
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ANNEXC SCHEMATIC DIAGRAM

The following Drawings and Documents shall be submitted by the Supplier in sequential 
order as listed hereunder as Annexes during the bid process. All data and information 
shall be in English language and shall be drawn using the metric system as unit of 
measurement.

Annex C Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant 
(with ESS) showing all equipment/components to be furnished including 
interfacing and communication system of the Solar PV with the Existing 
Power Plant

Note: Failure to submit drawings and documents listed hereunder Annex C shall be 
ground for disqualification.

Name of Firm Name & Signature of Representative Designation
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ANNEX D ESS Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed

(MW)
Date Installed Client’s Name Location Client’s Contact Details 

(including email address)

Name of Firm Name & Signature of Representative Designation
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ANNEX E Battery Module Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed
(MWh)

Date Installed Client’s Name Location Client’s Contact Details 
(including email address)

Name of Firm Name & Signature of Representative Designation
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ANNEX F PEMS Manufacturer’s Track Record Data Sheet

Brand and 
Model

No. of Units 
Installed Date Installed Client’s Name Location Client’s Contact Details 

(includinq email address)

Name of Firm Name & Signature of Representative Designation
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G-1.0 SOLAR PV PLANT

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-1,1 Total Number of Modules By Supplier

G-1,2 No. of Modules in Series (String) By Supplier

G-1.3 Number of Parallel Combination By Supplier

G-1,4 Number of Inverters By Supplier

G-2.0 SOLAR PV MODULES

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-2,1 Manufacturer By Supplier

G-2.2 Model By Supplier

G-2.3 Cell Type Crystalline Silicon

G-2.4 Rated Power (Wp) at STC1 By Supplier

G-2.5 Module Efficiency At least 21%

G-2.6 Solar PV Module Service Life By Supplier

G-2.7 Rated Voltage (V) at STC By Supplier

G-2.8 Rated Current (A) at STC By Supplier

G-2,9 Open Circuit Voltage (Voc) at
STC By Supplier

G-2,10 Short Circuit Current (Isc) at STC By Supplier

G-2.11 Power Tolerance ±3%

G-2,12 Dimension (L x W) By Supplier

G-2,13 Weight (kg) By Supplier

' For bifacial type PV module, listed maximum power output at 0% bifacial gain on the nameplate shall 
be considered as the rated capacity of the module.

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-2.14 Junction Box IP Rating IP65

G-3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.1 Manufacturer By Supplier

G-3.2 Model By Supplier

G-3.3 Inverter Power Rating (kW) <80

G-3.4 Efficiency at Rated Power > 95%

G-3.5 Input DC Power (kWp) By Supplier

G-3.6 No. ofMPPT At least One (1)

G-3,7 Input Voltage Range per MPPT 
(V) By Supplier

G-3,8 Maximum Open Circuit Voltage 
per MPPT (V) By Supplier

G-3.9 Maximum Input Current per 
MPPT (A) By Supplier

G-3.10 Maximum Short Circuit Current 
per MPPT (A) By Supplier

G-3.11 Nominal Output Voltage (V)
480 V (adjustable by 
±5% via system set 

points)
G-3.12 Maximum Output Current (A) By Supplier

G-3.13 Number of Phase Three (3)

G-3.14 Nominal Output Frequency (Hz) 60 Hz, ±0.5%

G-3.15 Power Factor at Rated Power 
Rating By Supplier

G-3.16 Total Harmonic Distortion 5%

G-3.17 Operating Temperature Range 
(°C) By Supplier

G-3.18 Data Interface Modbus

G-3.19 Topology Transformerless

G-3.20 Ingress Protection Rating IP65

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.21 Over current Protection Required

G-3.22 Overvoltage Protection Required

G-3.23 Anti-lslanding Protection Required

G-3.24 DC Reverse Polarity Protection Required

G-3.25 Ground Fault Monitoring Required

G-3.26 Grid Monitoring Required

G-3.27 PV Array Fault Monitoring Required

G-3.28 Residual Current Monitoring Required

G-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.1 Manufacturer/Brand By Supplier

G-4.2 Model By Supplier

G-4.3 Rated Capacity (kVA) 50

G-4.4 Number of Phase Three (3)

G-4.5 Type of Cooling ONAN

G-4.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenvis (PCB) free

G-4.7 Type Two-winding
Transformer

G-4.8 Audible Sound Level Refer to Table specified 
under EW-1.10.3.8

G-4,9 Vector Group YNdll

G-4.10 Temperature
• Ambient Temperature 

{!C) 40

• Temperature Rise (C°) 65

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta

G-4.12 Insulation Level

a. Nominal Voltage Level (kV)

• H-Winding 13.8

• X-Winding 0.48

b. Highest Voltage Level (kV)

• H-Winding 15

• X-Winding 1.2

c. Basic Insulation Level (kV)

• H-Winding 95

• X-Winding 30

G-4.13 Winding Material 100% Copper

G-4.14 Bushing Material Porcelain

G-4.15 No. of Bushing Three (3)

G-4.16 Impedance at Rated Capacity 
f%) Manufacturer's Data

G-4.17 Efficiency By Supplier

G-4.18 Tap Changer No-Load

G-4.19 Taps

• H-Winding 13.8 kV ± 2 X 2.5%

• X-Winding N/A

G-4.20 Transformer Losses By Supplier

G-4.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer’s 
specified value

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• Total Loss
Not more than 6% of 
the manufacturer’s 

specified value

• Impedance
+ 10% of the 

manufacturer’s 
soecified value

G-4.22 Ground Terminal Connection Suitable for 100 mm2 
coDoer conductor

G-4.23 Weight of Oil (kg) By Supplier

G-4.24 Total Weight (kg) By Supplier

G-5.0 DC BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-5.1 DC Circuit Breakers

Continuous Current Rating By Supplier

G-6.0 AC BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-6.1 Circuit Breakers

Continuous Current Rating By Supplier

G-7.0 ENERGY STORAGE SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-7.1 Manufacturer By Supplier

G-7.2 Model By Supplier

G-7.3 Nominal Power Rating (kW) At least 60

G-7.4 Usable Energy (kWh) At least 60

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-7.5 Frequency (Hz) 60

G-7.6 Battery Management System By Supplier

Charge / Discharge

1. Nominal Charge /
Discharge Current (A) By Supplier

2. Maximum Charging
Current (A) By Supplier

3. Maximum Discharge
Current (A) By Supplier

G-7.7 Number of Battery Modules By Supplier

G-7.8 ESS Enclosure/Cabinet

Gross Weight, Installed with 
batteries (kg) By Supplier

Dimension, Length x Width x 
Height (m) By Supplier

G-8.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-8.1 Manufacturer By Supplier

G-8.2 Model By Supplier

G-8.3 Chemistry NMC, LMO, Blended 
LMO/NMC. LFP

G-8.4 Nominal Capacity By Supplier

G-8.5 No. of Cells per Module By Supplier

G-8.6 Electrical Characteristics

• Nominal Terminal
Voltage (VDc) By Supplier

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• Minimum Operating
Voltage (Vdc) By Supplier

• Maximum Operating
Voltage (Voc) By Supplier

• Maximum Normal State 
of Charge (MaxNSoC)2 
(%)

By Supplier

• Minimum Normal State of 
Charge (MinNSoC) {%) By Supplier

• Nominal C-rate @ 25°C 1 or higher

• Self-discharge Rate per 
Month (% of its capacity) < 10%

• Cycle Lifetime At least 5000

G-8.7 Physical Characteristics

• Dimension, Length x 
Width X Height (m) By Supplier

• Maximum Gross Weight 
(Kg) 60

G-8.8 Overcharge Protection Required

G-8.9 Short Circuit Protection Required

G-8.10 Thermal Runaway Protection Required

G-9.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.1 Manufacturer/Brand By Supplier

G-9.2 Model By Supplier

G-9.3 Rated Capacity (kVA) 75

G-9.4 Number of Phase Three (3)

G-9,5 Type of Cooling ONAN

2 As defined under Section VI - Technical Specifications Clause EW-2,1

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenvls (PCB) free

G-9.7 Type Two-winding
Transformer

G-9.8 Audible Sound Level Refer to Table specified 
under EW-2.4.7.3.8

G-9.9 Vector Group YNd11

G-9.10 Temperature
• Ambient Temperature 

{°C) 40

• Temperature Rise (C°) 65

G-9.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta

G-9.12 Insulation Level

d. Nominal Voltage Level (kV)

• H-WInding 13.8

• X-Winding By Supplier

e. Highest Voltage Level (kV)

• H-WindIng 15

• X-Winding By Supplier

f. Basic Insulation Level (kV)

• H-Winding 95

• X-Winding By Supplier

G-9.13 Winding Material 100% Copper

G-9.14 Bushing Material Porcelain

G-9.15 No. of Bushing Three (3)

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’^ DATA

G-9.16 Impedance at Rated Capacity 
(%) Manufacturer’s Data

G-9.17 Efficiency By Supplier

G-9.18 Tap Changer No-Load

G-9.19 Taps

• H-Winding 13.8 kV±2x 2.5%

• X-Winding N/A

G-9,20 Transformer Losses By Supplier

G-9.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer’s 
soecified value

• Total Loss
Not more than 6% of 
the manufacturer's 

specified value

• Impedance
+ 10% of the 

manufacturer’s 
' specified value

G-9.22 Ground Terminal Connection Suitable for 100 mrri2 
copper conductor

G-9.23 Weight of Oil (kg) By Supplier

G-9.24 Total Weight (kg) By Supplier

G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM pESCRIPTldN NPC
REQUIREMENTS

SUPPLIER’S DATA

G-10.1 Manufacturer By Supplier

G-10.2 Model By Supplier

G-10.3 Communication Modbus or CAN

Name of Firm Name & Signature of Representative Designation
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G-11.0 POWER CABLES3

ITEM DESCRIPTION NPC
REQUIREMENTS r SUPPLIER’S DATA

15 kV Power Cable

G-11.T Manufacturer By Supplier

G-11.2 Brand By Supplier

G-11.3 Max. continuous current carrying 
capacity of conductor at 90°C Manufacturer’s Data

G-11.4 Conductor Cross-Section, mm2 Refer to Single Line 
Diagram

G-11.5 Conductor Material Annealed Copper

G-11.6 Insulation Material Cross-linked 
polyethylene (XLPE)

1.5kV DC Power Cable

G-11.7 Manufacturer By Supplier

G-11.8 Brand By Supplier -

G-11.9 Conductor Size By Supplier

G-11.10 Conductor Metal Tin Annealed Copper 
Stranded Wire

G-11.11 Type of Insulation Refer to EW-1.8(b)

G-12.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION4

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-12.1 Manufacturer By Supplier

3 Refer to EW-1.8 and EW-5.4 specifications
4 Refer to EW-5.0 specifications

Name of Firm Name & Signature of Representative Designation
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G-13.0 BUS CONDUCTOR AND HARDWARES5

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

Stranded Conductor Requirements

G-13.1 Manufacturer By Supplier

G-13.2 Type designation
Aluminum Conductor 

Steel Reinforced 
(ACSR)

G-13.3 Conductor size 1/0

G-13.4 Ampacity, A 230 .

Conductor Hardware

G-13.5 Tension Clamp

a. Type Bolted, U-Bolt

b. Material of Body Aluminum Alloy

G-13.6 Connectors

a. Type
wedge pressure clamp 
for stranded conductor 
connection

b. Angle and T-connectors type
wedge pressure clamp 
for stranded conductor 
connection

G-14.0 JOB SITE CAMERAS6

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.1 Manufacturer By Supplier

G-14.2 Type Time-Lapse Camera

G-14.3 Quantity At least 2 sets

5 Refer to EW-5.0 specifications
6 Refer to EW-1.11

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.4 Control Display
Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)

G-14.5 Image Sensor Resolution At least 1.3 
Meaaoixel CMOS

G'14.6 View Angle At least 110 degrees 
viewina anole

G-14.7 Still image Resolution 1280x720

G-14.8 Time Lapse Interval 15 minutes/ 
User-oroarammable

G-14.9 Battery Type
. Standard AA or AAA 

Size
Alkaline Batteries

G-14,10 Battery Life At least 120 days of 
image recording

G-14.11 Additional Battery (Spare) To Be Provided

G-14.12 Enclosure IPX4 compliant

G-14.13 Storage Memory SDHC

G-14.14 Storage Capacity 32GB

G-14.15 Additional Storage per camera 
(Scare) At least One (1)

G-15.0 SPARE PARTS FOR SOLAR PV SYSTEM, ENERGY 
STORAGE SYSTEM(ESS), POWER AND ENERGY 
MANAGEMENT SYSTEM(PEMS) AUXILIARIES7 (Minimum 
Requirements as Specified in the Technical Specifications and 
Manufacturer’s Standard and Recommended Spare Parts)

ITEM DESCRIPTION QTY. SHELF
LIFE

INTERVAL OF 
REPLACEMENT

G-15.1 Memory Cards/ Data Storage 2 units

G-15.2 Spare Wind Anemometers 3 pcs

G-15.3 Spare Solar Pyranometer '1 pc

7 Refer to GW-7.0

Name of Firm Name & Signature of Representative Designation
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G-15.4' Spare Thermocouple for solar module 
temperature 1 set

G-15.5 Spare Thermocouple for ambient air 1 pc

G-15.6 Battery Modules8 1 pc

G-15.7
Other spare parts recommended by the
Equipment (SPP, ESS and PENS) 
Manufacturer (Soecifv')

1 lot

1.

2.

G-16.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM9

ITEM , DESCRIPTION QTY.

G-16.1 Tool Box 1 unit

G-16.2 Insulation Resistance Tester (with rated voltage at 250V 
/500V/ 1000V 1 set

G-16,3 Load Resistor (0-1000 ohms) 1 set

G-16.4 Voltmeter (with a minimum rated voltage of 600VAC and
1 kVDC) 1 set

G-16.5 Clamp Meter (with minimum rated current of 500A) 1 set

G-16.6 PVC hose, flexible and robust, 20mm diameter, at least 
30m length with drum and reel assembly 1 unit

G-16.7
Extendabie/telescopic panel cleaning pole with squeegee 
and sponge, at least 12ft length with hose attachment 
(20mm diameter hose)

1 unit

G-17.0 LIST OF OTHER DOCUMENTS TO BE SUBMITTED IN 
ADDITION TO THE TECHNICAL DATA SHEETS

Manufacturer’s Certification Requirements
1. ISO 9001 Certificate of the Manufacturer for the following equipment:

8 Not to be supplied
Notes: Minimum requirements but the Suppiier may increase the specified quantity if found not sufficient during 
Warranty Period.
9 Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation
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a. Solar PV (SPV) Modules
b. String Inverters
c. Energy Storage System
d. Battery Modules/Batteries
e. Power and Energy Management System (PEMS)

2. ISO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a. Solar PV (SPV) Modules
b. Battery Modules/ Batteries

Equipment Certification Requirements
1. Test Certificates/Certificates of Conformance of the SPV modules to be supplied that 

comply with the following standards:
a. lEC 61215

b. lEC 61730-1 -

c. IEC 61730-2 -

d. lEC 61701

Crystalline Silicon Terrestrial Photovoltaic (PV) 
Modules- Design Qualification and Type Approval 
Photovoltaic (PV) module safety qualification - Part 1: 
Requirements for construction 
Photovoltaic (PV) module safety qualification- Part 2: 
Requirements for testing
Salt mist corrosion testing of photovoltaic (PV) modules

2. Test Certificates/ Certificates of Conformance of the String Inverters to be supplied 
that comply with the following standards:

a. lEC 62109-1 -

b. lEC 62109-2 -

c. lEC 62116

Safety of power converters for use in photovoltaic power 
systems-Part 1: General requirements 
Safety of power converters for use in photovoltaic power 
systems- Part 2: Particular requirements for inverters 
Utility-interconnected photovoltaic inverters - Test 
procedure of islanding prevention measures

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be supplied 
that comply with any of the following standards:

- Secondary cells and batteries containing alkaline or 
other non-acid electrolytes - Safety requirements for 
secondary lithium cells and batteries, for use in industrial 
applications; or

- UL Standard for Safety of Lithium Batteries

a. lEC 62619

b. UL 1642

Other Requirement
1. Latest Copy of Bloomberg New Energy Finance List of Tier 1 Manufactures 

reckoned from the bid opening date.
2. Certificate of Site Inspection duly signed by the Butawanan DPP Plant-in-Charge 

and/or its duly authorized NPC personnel.

Name of Firm Name & Signature of Representative Designation
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PART II - TECHNICAL DATA SHEETS

ANNEX H - ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

I

I

ANNEX
Annex H.1

DESCRIPTION
Prior to the purchase of materials, equipment and implementation of works, 
the supplier shall prepare and submit five (5) copies of, but not limited to, the 
following drawings/documents for review/approva! of NPC:

a) Civil Drawings;
1. Site Development plan;
2. Topographic survey/layout;
3. Lot or Parcellary survey;
4. Longitudinal and Transverse Section drawings and details;
5. SPP support/structure design and details;
6. Foundation plans and details;

Energy Storage System Housing:
SPP array;
ESS transformer;

iv. SPP transformer:
b) Electrical Drawings:

1. System architecture;
2. Overall single line diagram;
3. SPP single line diagram;
4. ESS single diagram;
5. SPP Design Calculations (including cable and conduit sizing & 

VD and protection computation);
6. ESS Design Calculations (Including cable and conduit sizing & 

VD and protection computation);
7. SPP cable layout;
8. ESS electrical layout and details (e.g.. Lighting and Power 

Layout, Wiring and Cable Tray Details)
9. SPP and ESS Lightning Protection layout and details;
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details;

c) List of recommended Spare Parts and Special Tools; and

d) Operation and Maintenance Manuals.

Other drawings that are not listed herewith but are deemed necessary for 
construction of the project shall be submitted to NPC for approval. Plans, 
schematics, equipment or items supplied or used without such approval shall 
be at the Supplier’s risk of subsequent rejections.

Name of Firm Name & Signature of Representative Designation
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Annex H.2 Manufacturer’s General Data and Illustrated Catalogues and Brochures
stating the following minimum requirements for the equipment offered:

1. Solar PV Modules
a. Manufacturer
b. Model
0. Cell Type
d. Rated Power (Wp) at STC
e. Efficiency
f. Solar PV Module Service Life
9- Rated Voltage (V) at STC
h.
i.

Rated Current (A) at STC
Open Circuit Voltage (Voc) at STC

j- Open Circuit Current (Isc) at STC
k. Power Tolerance
I. Dimension (L X W)
m. Weight (Kg)
n. Junction Box IP Rating

2. String Inverter
a. Manufacturer
b. Model
c. Rating
d. Efficiency
e. Input DC Power (W)
f. No. of MPPT
9- Maximum Input Voltage (Vdc)
h.
i.

Minimum input Voltage (Vdc)
MPP Voltage Range (Voc)

j- Maximum Input per MPPT (Input AI Input B) (A)
k.
l.

Maximum Short Circuit per MPPT (A)
Maximum Output Current (A)

m. Power Factor at rated power (pf)
n. Total Harmonic Distortion
0. Connection Phase
P- Output Voltage (Vac)
q- Output Frequency (Hz)
r. Data Interface
s. Protection Rating
t. Operating Temperature Range
u. Topology

3. DC Box
a. Protection Rating
b. Surge Protection
c. DC Circuit Breakers

• Continuous Current Rating
• Type

Name of Firm Name & Signature of Representative Designation
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4.

6.

AC Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System

5. Solar PV Plant (SPP) Transformer 
a. Manufacturer/Brand 

Model
Rated Capacity, kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group 
Temperature

• Ambient Temperature
• Temperature Rise 

Winding Connection 
Insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level 

Winding Material 
Bushing Material 
% Impedance 
Efficiency 
Tap Changer 
Taps
Transformer Losses 
Tolerances
Ground Terminal Connection 
Weight of Oil 
Total Weight
Manufacturer’s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited 
Laboratories

b.
c.
d.
e.
f. 
g-
h.
i. 
j-

m.
n. 
0. 
P-
q-
r.
s.
t.
u. 
V. 
w.
X,

y-

Energy Storage System (ESS) Transformer 
a. Manufacturer/Brand 

Model
Rated Capacity, kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group
Temperature_____________________

b.
c.
d.
e.
f.
g-
h.

J-

Name of Firm Name & Signature of Representative Designation
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• Ambient Temperature
• Temperature Rise

k. Winding Connections
l. Insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level

m. Winding Material
n. Bushing Material 
0. % Impedance
p. Efficiency
q. Tap Changer
r. Taps
s. Transformer Losses
t. Tolerances
u. Ground Terminal Connection 
V. Weight of Oil
w. Total Weight
X. Manufacturer's Test Certificate (PCB) 
y. PCB Analysis Test Result Conducted 

Laboratories

7. Energy Storage System
a. Manufacturer
b. Model
c. Nominal Rating, kW
d. Usable Energy, kWh
e. Operating Frequency (Hz)

8. Battery Modules
a. Manufacturer
b. Model
c. Chemistry
d. Nominal Capacity (Ah)
e. Electrical Characteristics

• Nominal Terminal Voltage
• Minimum Operating Voltage
• Maximum Operating Voltage
• Maximum Normal State of Charge
• Minimum Normal State of Charge
• Nominal C-rate @ 25°C
• Self-Discharge Rate
• Cycle lifetime

f. Physical Characteristics
• Length
• Width
• Height
• Gross Weight
• Number of cells

by the DENR Accredited

Name of Firm Name & Signature of Representative Designation
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g- Safety Protection

9. Power and Energy Management System
a. Manufacturer
b. Model
c. Communication

10. Power Cables
15 kV XLPE Cable
a. Manufacturer
b. Place of Manufacturer
C. Maximum operating Temperature, °C
d. Max. continuous current carrying capacity of conductor at 90oC
e. Type of cable
f. Conductor Cross-Section, mm2
g- Conductor Diameter, mm
h.
i.

Maximum Outside Diameter, mm
Conductor Shape

j- Conductor Material
k. Insulation (Material & Thickness)
1. Outer covering/Jacket (Material, Thickness & Termite Protection 

Required)
m. Shield (Type)
n. Filler & Binder Tape

600 V THHN/THWN-2 Cable
a. Manufacturer
b. Place of Manufacturer
c. Maximum operating Temperature, °C
d. Max. continuous current carrying capacity of conductor at 90°C
e. Conductor Cross-Section, mm2
f. Conductor Diameter, mm
g- Maximum Outside Diameter, mm
h. Conductor Material
i. Insulation (Material & Thickness)

1.5kV DC Cable
a. Manufacturer
b. Place of Manufacturer
C. Conductor Size
d. Conductor Metal
e. Conductor Shape
f. Conductor Material
g- Type of wire
h. Type of Insulation
i. Maximum Operating Temperature

11 Control and Instrumentation Cables
General
a. Manufacturer

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-l-5

J;?



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP23Z1630Se

I

b.
c.

Place of Manufacturer 
Conductor Size

RS-485
a. Type of Conductor
b. Shielding
c. Type of Insulation
d. Type of Jacket
e. Impedance

Ethernet Cable 
a. Type of Conductor 

Shieldingb.
c.
d.

Type of Insulation 
Type of Jacket

12. Grounding System 
General
a. Grid Conductor (Size & Type)
b. Bonding Conductor (riser)

• All major equipment such as inverter, transformer, ESS, etc.
• For motors/pumps rated 30kW and above, CT/PT, FDS & LA
• For motors/pumps, perimeter lighting and fence earthing

c. Ground Rod (Type, Diameter & Section/Length)

13. Lightning Protection
a. Manufacturer
b. Place of Manufacturer

14. Lightning Rod
a. Material
b. Length, mm
c. Minimum Diameter, mm

15. Down Conductor
a. Type
b. Minimum Cross-section Area
c. Overall Diameter, mm
d. Insulation Material
e. Sheath Material
f. Weight (kg/m)

16. Accessories
a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit, 

etc.

17. Fuse Disconnect Switch with Lightning Arrester Combination
a. Manufacturer
b. Place of Manufacturer
c. Class (indoor & outdoor)____________________________________

Name of Firm Name & Signature of Representative Designation
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d. Rated Voltage, kV
e. Nominal System Voltage, kV
f. Frequency, Hz
g. BIL, kV
h. Ampere Frame
i. Interrupting Capacity, kA
j. Fuse Link (Type & Current Rating)
k. Lightning Arrester

• Type
• Class
• Rated frequency, Hz
• Nominal system voltage
• Duty Cycle Voltage (rating), kVrms
• Maximum Continuous Operating Voltage (MCOV)
• Nominal discharge current, kA
• Creepage Distance, mm
• Supporting brackets, bolts, nuts, etc,

18. Bus Conductor and Line Hardwares 
Stranded Conductor Requirements
a. Manufacturer
b. Place of Manufacturer
c. Type of designation
d. Code Name
e. Conductor Size
f. Ampacity, A
g. Outer Layers 

Material 
Stranding No.
Calculated cross sectional area, mm2 
Coefficient of Elongation

h. Core
Material 
Stranding No.
Calculated cross sectional area, mm2 
Coefficient of Elongation

l. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp

• Type
• Material

b. Connectors
• Type
• Angle and T-connectors type

19. Job Site Cameras
a. Manufacturer
b. Type

Name of Firm Name & Signature of Representative Designation
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c. Control Display
d. Image Sensor Resolution
e. View Angle
f. Still Image Resolution
g. Time Lapse Interval
h. Battery Type & Life
i. Enclosure IP Rating
j. Storage Memory
k. Storaoe CaDacitv

Annex H.3 Site Acceptance Test Procedure for the following:
a) SPV panels
b) String Inverters
c) Energy Storage System (as an integrated system) including:

• Battery Management System (BMS)
• Power Conversion System (PCS)
• ESS Control System (ECS)
• Battery Modules

d) Battery Modules/ Batteries
e) Power and Energy Management System (PEMS) including:

• Solar/PV Controller(s)
• Genset Controllers
• ESS Control Svstem/ESS Controller(s)

Annex H.4 Warranty Statement for the following (as stated in GW-19):
a) SPV panels at least 10-year warranty
b) String Inverters at least 5-year warranty
c) Energy Storage System at least 5-year warranty
d) Power and Energy Management System at least 5-year warranty
e) Battery Modules/ Batteries at least 5-vear warranty

Annex H.5 Computation of Performance Ratio and Annual Yield using the latest version 
of PVsvst Software reckoned from the bid openinq date.

Annex H.6 Commissioning Test Procedures (Refer to Section GW-13.3.3 
Commissioning Test)
Performance Test Procedures (Refer to Section GW-13.4 Performance 
Test)

Annex H.7 ISO 9001 Certificate of the Manufacturer for the following equipment:
a) Solar PV (SPV) Modules
b) String Inverters
c) Energy Storage System
d) Battery Modules/Batteries
e) Power and Energy management System (PEMS)

Annex H.8 ISO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a) Solar PV (SPV) Modules
b) Battery Modules/ Batteries

Annex H.9 Manufacturer’s Certificate on the Average Service Life of the SPV 
Modules to be supplied

Annex Test Certificates/ Certificates of Conformance of the SPV modules to be
H.10 supplied that comply with the following standards;

Name of Firm Name & Signature of Representative Designation
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a) lEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)
Modules- Design Qualification and Type Approval

b) lEC 61730-1- Photovoltaic (PV) module safety qualification - Part 1: 
Requirements for construction
c) lEC 61730- 2- Photovoltaic (PV) module safety qualification- Part 2: 
Requirements for testing
d) lEC 61701 - Salt mist corrosion testing of photovoltaic (PV) modules

Annex
H.11

Test Certificates/ Certificates of Conformance of the String Inverters to be 
supplied that comply with the following standards:

a) lEC 62109-1- Safety of power converters for use in photovoltaic 
power systems- Part 1: General requirements

b) lEC 62109-2- Safety of power converters for use in photovoltaic 
power systems- Part 2: Particular requirements for inverters

c) lEC 62116 - Utility-interconnected photovoltaic inverters- Test 
procedure of islanding prevention measures

Annex
H.12

Test Certificates/ Certificates of Conformance of the Battery Modules to be 
supplied that comply with any of the following standards:

a) lEC 62619 - Secondary cells and batteries containing alkaline or other 
non-acid electrolytes - Safety requirements for secondary lithium cells 
and batteries, for use in industrial applications; or

b) UL 1642 - UL Standard for Safetv of Lithium Batteries
Annex
H.13

Latest Copy of Bloomberg New Energy Finance List of Tier 1 
Manufactures reckoned from the bid opening date.

Annex
H.14

Control Logic Block Diagram or Process Flow of all the controls and 
functions of Power and Energy Management System as enumerated in GW- 
13.3.3 Commissioning Test.

Name of Firm Name & Signature of Representative Designation
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SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

ITEM
NO. PARTICULARS Qty. Unit TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT

Foreign Currency Phil. Peso Phil. Peso
A. Civil Works 1 Lot
B. Electrical Works 1 Lot
C. Mechanical Works 1 Lot
D. Other Works/Supplv/Services 1 Lot

TOTAL AMOUNT

NOTES: Final delivery site of all equipment/materials shall be at the Butawanan Island, Siruma, Camarines Sur

Name of Bidder Name and Signature of Authorized Representative Designation
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SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

Item No. De&crfpUon of Wor1( or Hate rials QTY.- UNIT c
0
0
E

UNCT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICEFOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WITHIN THE PHIUPPINES

TOTAL PRICE

UnA Rice of Goods 
or Services 

Foreign Currency 
()"

Import Duties & 
olher Levies 

Imposed by Phil. 
Govt

(PhJ. Peso)

Value Added Tax 
and Olher Taxes 
Imposed by Phil 

Govt
(Phil, Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phit. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Planllo 
OeSvery Site 

•"(PniL Peso)

Forex Currency 
(Ex C)

Local Currency
Portion (Rtl 

Peso)
«F*G»H)xC)or

(IHJhKlxC)

(A) (6) (C) (D) (E) (F) (C) |H) (11 (J) (K) (L) (M)
A. CrVfL WORKS

A.1 SJlB OAVfdnrtmentr
a. Gfevel Surfacina linOmra mirk (VavoJ SiirtarnV t!3 ni m
b. Zocaio Wao flfl Bin

A.2 Older Stnjctirr<»ft artri FadUHeis:
a. Mounting StnjcQjrost A 36 not dipped gafvonciad steel mounting sinjcturea viith concrete

foundation (inctud^g eicavabon. baciriUl. stripping, bedding, rebar?, sUlnless steel bofis & 
galvanized macnine bolts with standard nuts & vieshers) as described in Technical 
ftnBri5mtion$ and as shown on the Bid Orawinos'

1 Lot

b. Concrete Anchors (including excavation, backfill, stripping, bedding, rebars & 2Cmin dia.
anchor rod witn thombte eye) as described In Technical Specrficailons and as shown on the 
did Drawtnos:

1 Lot

c. ESS Foundation { Including excavation, backfill, sand and gravel bedding, concrete 
(20,7MPa), rebars, stnjclural steel (A3B) including base elate and anchor bolts) as described 
in Technical Scecifications and as shown on the BidDramnasi
Swltehvvd ADDurt finances

1 Lot

A n
a TranstnrmBr Concrete Pad ?

SUB-TOTAL A
(Amount Irt Words)

* &dd«s ifaDenter j coda tipraMniing ifie Counvy of Odgin of aS imporiBd equipmant, maioruls and aceoums.
** Cost of oquIpfnoiU freisM, ln$ia»ca, etc. up to PtuL pod of enVy. to ITB> 12.0,

*** Uoll Price fcr Local Trar&pcdatlon, Insurance and oiner local costs IncidenLiJ to delivery of the goods from the Phil pert of entry to final dstvery

MR United States

Name of Bidder
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Name and Sigrelure of Authorized Representainre
y.

Designation

VIl-SOR-BuM



BID DOCUMENTS

SECTION VU-SCHEOULE OF REQUIREMENTS
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SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

Item No. Detcription of WorV or Materials QTY.-UHIT
c
0
D
E

UNIT PRICE FOR GOODS AKD RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WITHIN THE PHIUPPINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency
( )••

Import Duties & 
other Levies 

Imposed by PhiL 
GovL

(Phil. Peso)

Vatua Added Tax 
arid other Taxes 
imoosed dv Pnii. 

GovL
IPDii. Peso!

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Pride of 
Goods oc Services 

(Ptiil. Peso)

Value Added Tax 
and otrier Taxes 
Imposed by PMi. 

GovL
IPhiL Peso)

Local Transport 
from Plant to 
Delivery Site 

'••(Phil, Peso)

Forex Currency 
(BxC)

Local Currency
Portion (PM. 

Peso)
((P.G*H)xC)or 

fll.JvKl X Cl
(A) (B) 1C) ID) (E) (p) (G) (H) (1) (J) (K| (L) (M)
B. ELECTRICAL WORKS

R1 Sdar Panel CrvsialGna t>dinnn M^dulfU 1 Int
B? Stnnr* InverlAK 1 lot
B3 Protecboo Devices. AC Combiner Box viitfi Digital Meiering System. DC Box and an other

appurtenances as described in ihe Technicat Specifications, Technical Date Sheet ano as 
shown on the BiO Drawings including instalfalion works, lesifng and commissioning of all major 
eouiomenl at Ihe Solar PV Plant

1 Lot

6.4 50 kVA SPP Transformer. dS0V/13.8kV. 3^hase. 60 Hz complete with Ihe required
accessories, protection relays and other appurtenances as described in tne Technical 
Specrfcaikyis. Tecd^nlcai Data Sheet artd as shOAn on tne Bid Drawings including installation 
VpOtKs. leshno and cnmmlvsinnina

t Set

6.5 En»rov -Storaa«-Sv^lpm (FS'tl
a. Energy Storage System {ESS). ESS Enctosure/Cablnelwith builNn redundant cooling system,

Battery Management System, Battery Modules. Power Conversion, ESS Dry Type 
Transformer, as eppQcable, and Digital Power Metering System complete with the required 
accessories, communication cables as described in me Technical Specificalions. Technical 
Date Sheet and as shown on the Bd Drawings (including installation works, testing and 
commissioninal.

1 Lot

b. 75 kVA ESS Transformer. I3,6kv KV Side, 3-phase, 60 Ha complete with the required
accessories, protection relays ana omer appurtenances as descnbed the Technical 
Speciticdtione, Technical Data Sheet and as shown on the Bid Drawings includiog installation 
works taslina snd rommissirinino

1 Set

Notes: r«naf d«fvKY silt of all aQUiMmnVmaterlate shall ba at ihs ptenlsJIs stated above. Tf'Ho rrnmirv ni tinoin
* Biddefsshal enter a codsfsprasanQrtg the CoiantryolOriginofalllinpcfted equipment mateflala arte axe&sertes.

** Cost of equipment, lei^ht jnstaaftee, etc. up to PisL portotenay. Aerer to IT&1Z0.
*** Unit Pne* for UealTransf<rt3ttorL testra(K»andoO)ertocareostelneteentalbdefve(yof(NeooodsftomihePhdpcnof  eravbfinatrfetMy site.

IIS 1 inilort SfaTfis

Name of Bidder

NATIONAL POWER CORPORATION

NameandSwnatiffeofAutlwaed Representativee andSwoami Designalion
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SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

Item No, Description of Work or Materials QTY,* UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UnK Price qI GooCs 
or Services 

Foreign Currency
( )••

Import Duties & 
diner Levies 

Imposed 6y Phil. 
GovL

IPitil. Peso)

Value Added Tax 
and olher Taxes 
Imposed by Pnii. 

GovL
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

•••(pna. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BESUPPUED FROM WTTHIN THE PHILIPPINES

Unit Price of 
Goods or Services 

(Phil. Peso)

value Added Tax 
and other Taxes 
Imposed by Pnil. 

GdvL
(PnJ. Peso)

Local Transport 
from Plant to 
Delivery Site 

"(Phil, Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Cunency 
Portion (Phil. 

Peso)
((FeG+HJxC) or 

KleJeiqxC)

(A) (B) (C) (0) (6) (F) (G) (H) (I) (J) (K) (U (M)

Power and Energy Management System IPEHSI
Hyhdd Controller compfeie uitn repuired power end communlcalidn caPles, accessories and 
protection shall be provided as described in the Tecnnical Specriipaltons including inslaDabon; 
works, tesbno and commissionina

1 Set

Genset Controller complete veto required power arvd communication cables, access ones and
prolecbon shall be provided as descrioed in the Technical Specrllcabons including inslaDabon 
wcftrs, tesbno and commissionino.

2 Sals

Soiar/PV Controller complete with required power and communication cables, accessories
and prolecbon snaD be provided as described in the Technicel Specrfications Including 
instatlaboo works, leslino and commissioninq. I PKIC Of THISt7iMSHAa BemClUDeolNITeMC.2ABOVl
ESS Control S>stdm (ECSyESS Controller win reouirod power and communicabon cables,
accessories and protection snan be provided as destfibod in tne Technical Specificatiorvs 
including instaliatfon viorks. testifiQ and cofTVTiissiOhinQ.

\ Sei

PRICeOF 7WJ5ITEMSHAU BSINCIUDBO IN I7SM CS {o\ ABOVE

Human Machine interface!HMl) complete viith required power and communicatioh cables, 
accessories and protection snail be provided as described in the Technical Speoificaborrs 
induding installaticn works, testinp and commissioning.

t Set

Communication Link between the H>Ond Power Systems necessary for data transfer from^ 
each and every integral component such as controller, transmitter, receiver (transcerver), 
modem, switch, hub. router, etc., complete with the required power and communication 
cables, balanced twisted pairs and support strand, conduct, basic equipment and tools ar\d 
other accesssories as described in Technical SpecKicaUoris, Technical Data Sheet and as 
shOAf) on the 8ld Oravwngs cndudinq installation worKs, cacie pulling, conduct of ccritinuity 
tesL testing and commissioninQ.
Power, Control & Instrumentation Cables complete with the required acoessones for eating
works to interface the supplied equipment to the 13.6XV bus as described In the Tecnnical 
Specrficalions. Technical Data Sheet and as showtt on the Sid Drawings Including Installation 
works.
30 mm8,15kV, XIP£ Power Cable Copper Conductor

8.a

4,0 rrvrt*. DC Cable (PV Were), bnned copper. doublawvaO insulation, UV Resistant, up to 
I.SkVdc
Various sizes of cables, 60GV, Heat Resistance Thermoplastic (THHN/THWN*2), Copper 
Conductor

1 Lot

Grounding System complete with the required grounding grid conductor, equipment bonding 
riser, exothermic welding materiaLs, test pit. ground rods and otner accessories as described 
in the Technical SpectScabons and Technical Data Sheets as shown oo the B«d Drawings 
including instagaUon^crksJfofjclarjndjiwdPovrtr^lantl^

1 Lot

rnriA Country of Orlom
UR United Slates* Biddtfs shall solar a code represetti^ the Courttry of Origin of oil imported equipment, materials and accssscries.

* Cost of equipment beight mMartee, etc, up to PhiL pert or enky. Refer to IT&'I^O,
* Unit Pifee lor Local TreneparWon, haixence atdoSwtoeel ocstsineitental to delverv of the goods from the PM port of endy Id final delvery^.

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signalue of AuttwcBd Reevesemative Designation
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SECTION Vll-SCHEOLILEOF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF BUTAWW4AN ISLAND SOLAR 
PV-DlESEL HYBRID SYSTEM (WITH ESS)

Lu2P23Z1630Se
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

Item No, Description of Wor1( or UaterlaJs QTY,- UNIT c
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUEO FROM WITHIN TKEPHIUPPINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency 
()"

Import Duties & 
omar Levies 

Imposed by Phil, 
GovL

fphil, Pesol

Value Added Tax 
and other Taxes 
Imposed by PhU, 

GovL
(Phil. Peso)

Local Transport 
from Pert to 
Delivery Site 

••'(Phil, Peso)

Unit Price of 
Goods or Services 

(Phil, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL

Local Transport 
from Plant to 
Delivery $iie 

•'•(Phil. Peso)

Forex Currency 
(Ex C)

Local Currency 
Portion (PhQ. 

Peso)
((F*G*H)xC) or 

UWJ^KixC)
|A) (B) (C) (D) (E) (F) (G) IH) (I) U) (K) (L) (M)
B.9 Conaeits complete win Boxes, locknuts, elbows anO other Fittings incJuding required 

accessories tor cabling works as described in me Technical Spectficabons and Technical Data 
Sheets as shown on the Bid Drawings including installation works (tor Solar and Diesel Power 
PiantL

1 Lot

B.10 Work! Metsorologidal Organization (WMO) compliant atnomaled weather monitonng and
logging system wtn data logger, el least two (2) pyranomelers - one shall be installed 
honzonialiy and the other is me same as me oriantabon of me panels, one (1) ambient air 
rnermocouple. one (1) anemomeler, and ai least one (1) siring shall have an installed 
inermacouple loceted al me center of ms PV module layout (to measure module lemperakire) 
shall be provided for me Solar PV Plant Including necessary spares.

1 Lot

d.11 Ligntning protection system comptete Mih (igntning rod. support pipe, fasieners. bofis ^ nuts,
dovift/grouna oonCuctor and etc. as shewn in Bid Drawing including installation worKs (for 
Solar PVPlanO

3 Set

e,i2 Swumyara Take-Off Structures complala wm line malenallhardwara, braces, bolls & nuts and
etc. induoing Fuse Disccnnect Switch and Ugnting Arrester Combination as described in me 
Technical Specificalions and as shown on me Bid Drawings (for Solar and Diesel Power 
Planil.

a. ISJlV, iOKA. Fuse Disconnect Switch with Lightning Arrester Coirtblnatlon complete with the
required fuses link (3A). bradtets and accessories (Induding Installation worKs. testing enO 
ccmrriissjonjna)

3 Set

D. 15kV, 10kA Fuse Disconnect Switch wnn Ughmmp Arrester Combination complete wim me
required hises link (4A), brackets and accessories (Including Installation works, tesbng and 
commissioninQl

3 Set

c. IrO AWG, 15kV. ACSR 1 Lot
d. Line maiertalhardware suen as braces, tee-connectors, tumbuOie, thsulators. terminal krL

inrdudina Rpatiinl nmund damr? cahlR/non<liiiT <;tinnnrt avp hf-^iKAfr*
1 Lot

B.13 ^pare Harts tor Solar PV Sy^m including iheir auxiliaries as deschoed in the Techryicai 
Specitic3tionsCTS-GW-7.0). Technical Data Sheel(TOS-ew-PQ-G*1$.0) aryd as 
recnmmianded bv the Manufachirar

1 Lot

B.14 Standard / Special Tools for Solar PV System and Power and Energy Management System
nciuOing meir auxiliaries as dasolbed in me Technical SpecifcaUons(TS-GW-a.O) and 
Technical Data SheeUTDS-EW-PQ-G-16.0l

1 Lot

SUB-TOTAL B
(Amount in Words)

Cod ft Country ofOnam
' B«Meisshalema(ac»3«r»(r«s«vSr^ BisCogrilYOlCingiiolaJmjCTKdMgiomeoL maolaisaidaccBiicMV 
" Cost of ngoipmenL tsijril TioiancB, sfeuploPhil pHolwSY. RolwB ITB-12.0

-■ UrUI Price to Local Transpcrtoiion. Iiuuranca and olMf local coots inciQenlal to dotvanr olOts goods front Vw PniJ port of entry loHnal detvtfv aito.

IIS United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Name and Slgrialure of Authorized Representative Designation

Vll-SOR-But-4



BIO DOCUMENTS

SECTION Vll-SCHEOULE OF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR 
PV-OIESEL HYBRID SYSTEM (WITH ESS)

LU2P23Z1630S9

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

Uem No. DotcrfpUon of Work or Materials OTY.- UNIT c
0
0
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WITHIN THE PHIUPPINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency
()••

Impon Dallas 4 
oiher Levies 

Imposed By Pnii. 
GouL

(Pnii. Pesoi

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt.
(Phil. Peso)

Local Transpon 
from Port 10 
Delivery Site 

•••(Pnil. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and otherTaxes 
Imposed by Phil. 

GovL
fPhil, Pesot

Local Transport 
from Plant to 
Delivery Site 

••’(Phil. Peso)

Forex Currency 
(E«C)

Local Currency
Ponlon (Phil. 

Peso)
((F*G*H)zC) or 

IIHJ.KIzCl
(A) (6) (C) (0) (E) (F) (G) (H) (1) (j) (K) (L) (M)
c. UECHANICAl WORKS

C.l Domestic v«aier pipe, garden hose, hose bibbs, fittings, supports, valves and other
accessories for interconnection of ihe supplied eguipment inducing required excavation anc 
backfilling viorks; testing as described in ihe technical specificaboas and shown on the bic 
draviinos InrlMdinQ In^raralinfl vi«vks

ft Gatevsivo. cast Bronze tianond nr srre>«r1 ends PSmmCl ClasslAn 1 Sfil
h Hose BiSD. 20 mm 0. Bmnro hrviv snrevwd onds. Class 150. 1 Sri
c. Garden Hose with node and reel. 20mm 0.30m long Wtn connector for the 20rrim hose bibb

and other associated accessories as deschbed in the technical specMcationS' 1 Set

a. Water Pipe, 32 mm O.D. (25 mm N.D.). uPVC pipe. SCh 40, and Its associated fittings, pipe
ciinnnrl^ nr>rl nthAr Arr»»AwiA< 12 Lm

e. Water Pipe, 25 mm O.D. (20 mm N.D.). uPVC pipe, sen 40. and Hs associated finings, pipe
simr>hns arm nm«r nrrftssories.

48 Lm

f. Interconnection with the existing elevated water tank supply line to be insiaiod in Butawgnan 
DPP and as described in Inchnirai sner>l>r.ntir>nA 1 Lot

C.2 Portable Fire Extinguishers, UL/FM approved, KCPC or Kalotron f. 7.t kg (15.5 lbs), multi
shots, wall hung type with bracket, mounting accessories and cabinet for outdoor InsUlled fire 
extinguishers (one (1) unit for ESS and one (1) unfl for each installed string Inverter) as 
TAntiimd In fhA fArrmlcat soedfications Includino InctaitAtlnn.

1 Lot

C.3 Tagging and/or Labels for Equipment. Valves. Pplng, Instruments and Its fixing accessories
as described in thn hid dnnjaiAnK nr Vtrtvtn nn the rirs^nnA 1 Lot

C.4 Conduct testing and commissioning and other services as described in the technical
soecificatiorts. 1 Lot

SUB-TOTAL C
(Amount In Words)

* SiBQHS shall enter a code reixesanlinQ the CounUy of Origin of all Imparted equipment matertab and arxesocries.
** Cost of oqiiJpntartt, freight, insuranco, etc. up to PfiiL pert of ent7. Refer to IT^I 2,0,
** Unrt pTfee fer Local TrarkSporutwn. ruesnes and otfier beat costs InddenUI todcEveiy of l^e goods from (he Phil port of enffy to finottfelvery site.

IPS United States

Name of Bidder

NATIONAL POWER CORPORATION

Name andSfii^lure of Authorized Representativee andSwi^lL

uHii
Designation
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BIO DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS

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

LuzP23Z1S30Se

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

BUTAWANAN ISLAND, SIRUMA, CAMARINES SUR

• UNIT PRICE FOR GOODS AND REUTED SERVICES TO BE SUPPUED 
FROU ABROAD

UNIT PRGE FOR GOODS AND RELATED SERVICES 
TO RE SUPPUED FROM WTTHIN THEPHIUPPINES

TOTAL PRICE

Kftm No. Description of Work or Materials QTY.-UHIT
C
0
D
E

UnitPncoof Goods 
or Services 

Foreign Currency 
( )-

import Du^A 
other Levies 

Imposed by Phil. 
GovL

(Phil. Paso!

Value AdtJM Tax 
end other Texes 
Imposed Oy Phil, 

GovL
(Phil. Peso'

Local Trans port 
from Perl to 
Delivery Site 

•••(PWI. Peso)

UnK Prru of
Goods Of Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
IPhil, Pesol

local Trar.spon 
from Plant to 
Delivery Site 

•••(Phil. Peso)

Forex Currency 
(ExC)

Local Currency
Portion (PhJ, 

Peso)
((F»G*H)iC)or

((WHOiC)

(A) (B) (C) (D) (E) (F) (G) (H) (1) (J) (K) (L) (M)

D. OTHFR WORKS/SI IPPl Y/SFfiVICFfi
D.1 JoO S(t0 Camor^s. corrptete wtn dB tho nec6$$dry dccessonos and penpnerals, sparo f loots. 

instaUaton and lasting tot dia proper operation end mainianance in accordance wth me 
SnnrjfrjiTinfts and T**fhntral Rata Knoala fnr tha nmvtsioa of lha foflrtwlnfl:

a Cnfi^tnjrtion Haraaraa rnmnlala wiTti th» raouifart amAssohaa and oerionerals ? Sftt
h S7RB SnHC Memory Cards flnrjiirtino soacssl 4 Pc
I* SSSOmAn, 1,5V, AASize AIKaline Batteries Ilncludlno soaresl ?n Pc

D,2 Training at Plant Site for al least eignt (d] NPC Personnel as descrioed in me Tochnlcat 
Snarafirations.

1 Lot

D.3 One (l)>yT regular (quarterly) diagnostic and monitoring of au supplied equipmeni/system and 
ore (1^yr Operation and Maintenance (O&M) suppervi^n to ensure compUnce lowarranry
rp-inirMTionls

1 Lot

SUB-TOTAL D
(Amount In Wordi)

GRAND TOTAL
(Amount In WordsI

Natal rnatdefvery olaB equifimeAVnulsAals Shall be allha plant He Stated above. Code Country of Oricin

BdOen shalenfef a cede repasantng me CounVyGtfCrgine<alimp(riaO aquipmftnt materials and sceeMQr>ea lift united Slates

CostofedUemanttaiQhtinsvanee. etc. isbPtiA Mulofentv. RsfarbfT^I2.0.
Unit Price kr Local Transpcnadon.fa^anee and other bcalcoas 'ncadenial to deivaryof me goods IcmthePMportofenaytofinaJ dsivery site.

Name of Bidder

NATIONAL POWER CORPORATION

Name ard Signature of Authorized Representative Designation
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SECTION VII! - BIDDING FORMS

DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)
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SECTION VIII - Bidding Forms

TABLE OF CONTENTS

NPCSF-GOODS-01 - Checklist of Technical and Financial 
Requirements for Bidders

Envelope

NPCSF-GOODS-02 - List of all Ongoing Government & Private 
Including Contracts Awarded but not yet Started

Contracts

NPCSF-GOODS-03 Statement of the bidder’s Single Largest 
Contract (SLCC) similar to the contract to be bid

Completed

NPCSF-GOODS-04 - Computation of Net Financial Contracting Capacity (NFCC)

NPCSF-GOODS-05 - Joint Venture Agreement

NPCSF-GOODS-O6a Form of Bid Security; Bank Guarantee

NPCSF-GOODS-O6b Form of Bid Security : Surety Bond

NPCSF-GOODS-06C - Bid Securing Declaration Form

NPCSF-GOODS-07 - Omnibus Sworn Statement (Revised)

NPCSF-GOODS-08 - Bid Letter

Sample Form - Bank Guarantee Form for Advance Payment

Sample Form - Certification from DTI as Domestic Bidder
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BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

LuzP23Z1630Se

I

Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. Eligibility Documents

a. (Class A)

^ PhilGEPs Certificate of Registration and Membership under Platinum Category {all pages) in 
accordance with Section 8.5.2 of the Revised IRR of RA. 9184;

Note: The failure by the prospective bidder to update its Certificate with the current and updated 
Class "A" eligibility documents shall result in the automatic suspension of the validity of its 
Certificate until such time that all of the expired Class “A" eligibility documents has been updated;

^ Statement of all its ongoing government and private contracts if any, whether similar or not similar 
in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

> The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract 
to be bid. and whose value, adjusted to current prices using the Philippine Statistics Authority 
(PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) complete 
with the following supporting documents:

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

(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access 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.)

^ Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at the 
date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF~GOODS-05)

OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are allowed 
to participate in their government procurement activities for the same item/product (For foreign 
bidders ciaiming eligibility by reason of their country's extension of reciprocal rights to Filipinos)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/contraclors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VIII - BIDDING FORMS

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

LuzP23Z1630Se

Standard Form No: NPCSF-GOODS-01

2. Technical Documents
^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;

OR
• Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 

Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand issued by a reputable surety or insurance company 
(NPCSF-GOODS-O6b) - 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety
^ Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary's Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
> Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)
^ Duly signed and completely filled-out Schedule of Requirement (Section Vil) indicating the unit 

and total prices per Item and the total amount in the prescribed Price Schedule form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAC ciaiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors Including all forms. Suppliers/contractors . 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VMl - BIDDING FORMS 

Standard Form No: NPCSF-GOODS-01

CONDITIONS:

DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM {WITH ESS)

LuzP23Z1630Se

1.

3.

Each Bidder shall submit Two (2) copies of the first and second components of its Bid, marked Original and photocopy. Only the 
original copy will be read and considered for the bid. Any misplaced document outside of the Original copy will not be considered. 
The photocopy is ONLY FOR REFERENCE. NPC may request additional hard copies and/or electronic copies of the Bid. 
However, failure of the Bidders to comply with the said request shall not be a ground for disqualification.

In the case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any. issued by the country of the foreign bidder concerned. The eligibility 
requiiements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the eligibility 
requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other than English, 
it must be accompanied by a translation of the documents in English. The documents shall be translated by the relevant foreign 
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.

These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).
A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non- 
pariicipation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be understood 
as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 69.1.(i) of the revised IRR 
ofR.A.9184.

Page 3 of 3

This Checklist of Requirements shall be provided to prospective suppllers/conlraclors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline (or the submission and receipt of offers.
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Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name : ____________________________
Business Address :

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

---------- Total Coat

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.

Note : This statement shall be supported with the following documents for all the contract(s) slated above which shall be submitted during Post-qualification:
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by : ___ ____________
(Printed Name & Signature)

Designation
Date
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DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING AND COMMISSIONING OF 
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Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor’s Role

Description

a. Amount at Award
b. Amount at Compietion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes; 1. The bidder must state oniy one (1) Single Largest Compieted Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as any of the following: Certificate of Acceptance; or Certificate of Completion: or Official Receipt (O.R); or Sales Invoice for the contract 

stated above shall be submitted during Bid Opening.

Submitted by :
(Printed Name & Signature)

Designation
Date
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer’s assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are;

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Networking Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed as 
follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, including 
awarded contracts yet to be started coinciding with the contract for this Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
“RECEIVED” by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:



I

BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

LuzP23Z1630Se

Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:
That this JOINT VENTURE AGREEMENT is entered into by and between:

---------------------- , of legal age, (civil status)_______ , authorized representative of
_____________ and a resident of

- and -

of legal age, (civil status)
a resident of

authorized representative of

That both parties agree to join together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be Jointly and severally liable for their participation in the Bidding 
and Undertaking of the said contract.

That both parties agree that________ and/or fshall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do. execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may do 
and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated Contract 
until terminated by both parties.

1.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Witnesses
2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date)

__________  (hereinafter called "the Bidder”) has
. for the/name oforoiectl (hereinafter called “the Bid").

_ of (NameKNOW ALL MEN by these presents thatWe (NameofBank)_______________________
of Countrvi________________  having our registered office at_________________________
(hereinafter called “the Bank” are bound unto National Power Corporation (hereinafter called "the 
Entity”) in the sum of [amount m words & figures as prescribed in the bidding documents! for which 
payment well and truly to be made to the said Entity the Bank binds himself, his successors and 
assigns by these presents.

.day of. 20SEALED with the Common Seal of the said Bank this _

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period: or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity during the period of bid validity:

a) fails or refuses to execute the Contract: or

b) fails or refuses to submit the required valid JVA, if applicable: or

c) fails or refuses to furnish the Performance Security in accordance with the Instructions 
to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written demand, 
without the Entity having to substantiate its demand, provided that in his demand the Entity wili 
note that the amount claimed by it is due to the occurrence of any one or combination of the four 
(4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be extended 
by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand in respect 
of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK 

SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY {SURETY BOND)

________________ DATE BOND EXECUTED:

By this bond. We (Name of Bidder)_______ (hereinafter called “the Principal”) and (Name of
Surety)___________________ of (Name of Country of Surety)_________________ , authorized to
transact business in the Philippines (hereinafter called "the Surety”) are held and firmly bound unto 
National Power Corporation (hereinafter called “the Employer") as Obligee, in the sum of (amount 
in. words & figures as prescribed in the bidding documents), callable on demand, for the payment 
of which sum, well and truly to be made, we, the said Principal and Surety bind ourselves, our 
successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this . day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the_______ day of
----------------------- - 20______ , for the_______________________ (hereinafter called "the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period: or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable: or

f) fails or refuses to furnish the Performance Security in accordance with the Instructions 
to Bidders:

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal’s Bid and the amount of the Bid that is accepted by the 
Employer.
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Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S) SIGNATURES(S).

NAME(S) ANDTITLE(S), NAME(S)

SEAL SEAL
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REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________ ) s.S.

BIO'SECURING DECLARATION
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 

BUTAWANAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS),
LuzP23Z1630Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

//We1, the undersigned, declare that:

1.

2.

3.

I/We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.
//We accept that: (a) //We will be automatically disqualified from bidding for any contract 
with any procuring entity for a period of two (2) years upon receipt of your Blacklisting 
Order; and, (b) I/we will pay the applicable fine provided under Section 6 of the 
Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days from receipt 
of the written demand by the Procuring Entity for the commission of acts resulting to 
the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 34.2, 40.1 
and 69.1, except 69.1 (f) of the IRRof R.A. 9184; without prejudice to other legal action 
the government may undertake.

I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request:

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice to 
such effect, and (I) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right:

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this dav of 
20____at___________ , Philippines.

[Name and Signature of Bidder’s Representative/
Authorized Signatory}

[Signatory’s legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

^ Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF______  ) S.S.

AFFIDAVIT

1, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one. delete the other:]

[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or ]oint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney:

[If a partnership, corporation, cooperative, or joint venture:] I am granted full power and 
authority to do. execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

4.

5.

6.

[Name of Bidder] is not “blacklisted" or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
govemment/foreign or international financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, membership, 
association, affiliation, or controlling interest with another blacklisted person or entity as defined 
and provided for in the Uniform Guidelines on Blacklisting:

Each of the documents submitted in satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all statements and information provided therein are true 
and correct:

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted;

[Select one, delete the rest:]

[If a sole proprietorship:]The owner or sole proprietor is not related to the Head of the Procuring 
Entity, members of the Bids and Awards Committee (BAG), the Technical Working Group, and 
the BAG Secretariat, the head of the Project Management Office or the end-user unit, and the 
project consultants by consanguinity or affinity up to the third civil degree:

[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Committee (BAG),
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the Technical Wori<ing Group, and the BAG Secretariat, the head of the Project Management 
Office or the end-user unit, and the project consultants by consanguinity or affinity up to the 
third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAG), the Technical Working Group, and the BAG Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of S/dder/complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in compliance 
with the Philippine Bidding Documents, which includes:

a.
b.

Carefully examining all of the Bidding Documents;
Acknowledging all conditions, local or otherwise, affecting the impiementation of the 
Contract:

c. Making an estimate of the facilities availabie and needed for the contract to be bid, if any 
and

d. Inquiring or securing Supplemental/Bid Builetin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or any 
form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform ordeliver anyof the obligations 
and undertakings in the contract shall be sufficient grounds to constitute criminal liability for 
Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of confidence 
through misappropriating or converting any payment received by a person or entity under an 
obligation involving the duty to deliver certain goods or services, to the prejudice of the public 
and the government of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as 
amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this__day of , 20 at
Philippines.

[insert NAME OF BiDDER OR iTS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legai capacity]
Affiant

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form No: NPCSF-GOODS-08

BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers [insert 
numbersL the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perfomi DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 
BUTAWANAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) ( LuzP23Z1630Se) 
in conformity with the said Bidding Documents for the sum of [total Bid amount in words and
figuresi----------- --------------------------------------------  or such Other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form, amounts, 
and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding 
Documents.

We likewise certify/confirm that the undersigned, [for sole proprietorships, insert: as the owner
and sole proprietor or authorized representative oUName of Biddari_________________ has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract.
on the latter’s behalf for the [Name of Proiecti_____ ________of the National Power Corporation [for
partnerships, corporations, cooperatives, or Joint ventures. Insert: is granted full power and authority by the
[Name of Bidder]--------------------------------------------------------- to participate, submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for [Name of Project)_______________ of the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of our 
bid.

[name and signature of authorized signatory} [in the capacity of]

Duly authorized to sign Bid for and on behalf of
[name of bidder]
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Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
[name and address of SuDoiieri (hereinafter called the “Supplier") shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of famounl of guarantee in figures and wordsl.

We, the [name of the universal/commercial banki. as instructed by the Supplier, agree unconditionally 
and irrevocably to guarantee as primary obligator and not as surety merely, the payment to 
the PROCURING ENTITY on its first demand without whatsoever right of objection on our part 
and without its first claim to the Supplier, in the amount not exceeding [amount of guarantee in 
figures and wordsl.

We further agree that no change or addition to or other modification of the terms of the Contract 
to be performed thereunder or of any of the Contract documents which may be made between 
the PROCURING ENTITY and the Supplier, shall in any way release us from any liability under 
this guarantee, and we hereby waive notice of any such change, addition, or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted bv the 
PROCURING ENTITY.

Yours truly,

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder} 

duly registered with the DTI on________________.

IS

This further certifies that the articles forming part of the product of (Name of Bidder)_______.

which are/is (Specify)______________________________________ ^are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EntiM

connection with his intention to participate in the bidding for the (Name of Project) 

of the National Power Corporation (NPC).

in

Given this__day of 20 at _, Philippines

Name

Position

Department of Trade & Industry
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NOTES:
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2. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND 

OTECTED IN ACCORDANCE WITH THE AISC 
SPECIFTCATIONS AND CODE OF STANDARD PRACTICE

3. ALL STRUCTURAL STEEL ARC HOT DIP GALVANIZED 
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ASTH A123.
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NOTES:
1. USE SmuCTUnU. CRAOC steel SH»?£S, EMtS AND PLATES 

CONFDRUIN6 TO ASTU A36.
2. Aa STRUCTURAL STEEL SHALL GE FABRICATED AND ERECTED IN 

ACCORDANCE WITH THE AISC SPECIFICATIONS AND CODE OF 
STANDARD PRACTICE

3. ALL ANGULAR GARS ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTU A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE 
SUPPUER SHALL SUBMIT THE APPROPRIATE DESIGN FOR THE 
MOUNTING STRUCTURE SUBJECT TO NPCS REVIEW AND APPROVAL 
FINAL nuENSION SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REOUIREUENTS.

5. LOCATION OF COMBINER BOX. INVERTER AND FIRE EXTINGUISHER 
SHAU BE REFERRED TO ELECTRICAL DRAWINGS.

S. SEE DWG. NO. 6utSPV-BOC-17.0O9 FOR DETAILS OF THE 
MOUNTING STRUCTURE FOR INVERTER. AC/DC BOX AND FIRE 
EXTIN OUlSHER.
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NOTES:
1. ALL ELECTBCAL WORKS SHALL BE DONE IN ACCORDANCE NTH THE LATEST PROVISIONS OP 

THE PHHJPPIHE ELECTBCAL CCOE AND SHALL COMPLY MTH THE RULES AND RECULARONS OF 
THE LOCAL COOES AND STANOAROS.

1 AIL EOUIPUEHT RATNCS EXCEPT FOR THE SPP AND ESS TRANSFORIER AS SHOW ARE 
INDICATIVE AM) FOR BOONC PURPOSES ONLY. ACTUAL QUANTITIES. RA1WG AND SIZES OF 
PV-ARRAYS. INVERTERS, ORCUT SREAKERS, WRES MCUJDINC ALL NECESSARY MATERIALS AND 
ACCESSCRgS TO FUNCTION AS N (ENDED SHALL BE DElERUtCD BY THE SUPPUER BASED ON 
THE ACTUAL SYSTEM REOLMEHENTS.

3. THE DCTAUD DESKN AND NECESSARY CALCULATION FOR THE REQUKD NUMBER AND 9ZES 
OF PV-ARRAYS, IMR1ERS. WUES. CONDUTIS AND OtOJIT BREAKERS SHALL BE SUBMTTED 
FDR NPCS REVO AND APPROVAL

4. PULL BOSES OF APPROPRIATE SIZE SHAa BE PROWED TD ACCOMWOATE THE NUMBER OF
SLICES OF MB.

5. EXPOSED NON CURRENT-CARRYMG METAL PARIS OF MODULE FRAAES, EQUIPMENT, AND 
CONDUCTOR ENCLOSURES SHAa BE PROPERLY OtOLMDED.

6. THE SUPPUER SHAa DETERMINE THE VLLTAGE OUTPUT RATMS OF DC ESS.

7. Aa DICITAL ENERGY METERS NCLUOES IN THE PROfCT SHAa HAVE APPROPRIATE 
TEST BLOCK AND BLCIOSED BY STABAESS STOL HOUSMa

II LEGEND:
I TVSS — TRANSENT VOLTAGE SURGE SUPPRE55CR MC8 — HBOATURE CRCUIT BREAKER
I
1 LA — UGHTMNC ARRESTER MOOS — MOLDED CASE ORCUT BREAKER
1
1 Hi — WATTHOUR METER 27 — UNOERVOLTAGE RELAY± VAr — VAR MEIER 59 — OVERVaTAGE RELAY

VA — VA METER 64 — GROUND FAULT RELAY
PT — POWER FACTOR — GROUND AAR TH
H* — FREQUQKY METER 'N/ — ALTERHADNC CURRENT

;; V — VOLTMETER = — DOSa CURRENT
A — AMMETER — — C0NTR0L/9CNAL CONNECTIONS

NUiDECvneviacN

NATIONAL POWER CORPORATION 
AO HAM ROAD. ENUMAN, QUEZON CITY

mxjECi: DESIGN. SUPPLY, DafVERY, INSTALLATION, TE8WG AM) 
COHLS890NH0 OF BUTMWHKN SIAM) SOLAR PVOESa HYBRID 
SYSTEM (MTH ESS)

lOCKTKKBUIftYfllNWNKKNa cmAHt«ltUW
imt SINGLE LINE DIAGRAM (1/2)

rr OB9 CkLT

MMRm iff *oeac«e
mwM fr- c!2tfSsS0«R.
CMHADfr

G.BHUAOI^JR.B£C
UWM

prrrvmA « » '

ButSPV-eDE-17.001 IFSIW LtaP23Z1630Se

KMt: NTS BID DRAWING
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-----11/0 ACSR, 15KV

l2kV LA
—11/0 ACSR, 15KV

ISkV. ros, lOkA, 4A RISE LINK

15kV,XLPE POWER CABLE
FROM SPP 

TRANSFORMER 7SkVA ESS TRANSFORMER 
IS.SkV KV Side, 3», 60Hz

600V POWER CABLE

CWRCr SICRACt sista 
(ESS) 3i . 60 Hz -{

POWER AND ENERGY 
MANAGEMENT 

SYSTEMfwil SRWe (fiSBIER ^
(SHOE IfC CWOUH 1/2) •J

HinMcrKwot

NOTES:
1. AU. OECmCAL mts SHALL K DOC M ACCOSANCE 

WTH THE LATEST PROW90NS OF DC PHimC 
EtECmCAL coce AW SHALL COMPLY MTH DC RULES 
AM) REEUATHNS OF THE LOCAL COOES AMO STANDAROS.

2. ETPOSCD NGN CUKNT-CMOnMO METAL PARTS OF 
EOUnCNT AM> COMDUCm ENCLOSURES SHALL BE 
PROPERLY CROUMDCB,

3. THE «hW OUTPUT OP SOLAR PV SYSTEM AND THE 
SOkWl/SCkW OUTPUT CP ENERGY STORAGE SYSTEM 
SHAU BE MTEGRATED TO THE 6UTANAHAN DC5L 
POSER PUNT (OPP) SWTCHYARD. THE SUPPUER 
SHALL PROVES ALL NECESSARY MflOUES TO FULLY 
CCtMUMCATE MIK THE EMSDNC OESa GEKSETS AT 
DIFFERENT RAn«S AHO MAKE,

4. ALL EOUPICNT SHADED M izzz PORTMN ARE 
EATSTMG/ONGOHC HSTALLATTOL AIL OTHERS ARE 
HGUIDED M THE CONTRACT.

LEGEND:
— oeSEL CCNERATOR 

3€ — VaTAGE TRANSfCRMER 
^ — FUSE OtSCCNNECT SMTCH

— LHSHTMNC ARRESTER 
y — CCHERATDR CUtCUT eREAHER 

--------------- COHTRCL/SEGHAL CONNECTIONS
— AUIORECLOSER
— MLOWATT-HCUR METER

— TRANSFORMER
— CROUNO/CARTH
— CURRENT LWIMC FUSE
— CURRENT TRANSFORMER

NATIOHAL POWER CORPORATION 
A6HAM ROAD. OOJMAN. QUEZON CITY

fAOAnOeSttN, SUPPLY. OEIMRY. MSTAUATWH. TESmG AW 
COMMUMOIMIO Of BUTNWAIAK ISUW SOIAR PVOCSa KYBR0 
SYSTBIWmiESS)

LOCMqt unawww muwPi
Tint SINGUE UNE DIAGRAM (2/2) 

(SOUR PV-DIESEL HYBRID SYSIEM)
tr OWO Wit

CSSO& It
amt o~/
MnCD
CMJMDrr
Rfg

MBH

i¥rrmfnn|f*'/>i

cv«.«o. B utSPV-BO E*17.002 LuzP23Z1630&e

tuarHT9 BID DRAWING-



u
u
u
I I 
ij

L
U
U
U
li
U
U
U
[J
li

L

SOLAR PV PLANT (SPP)
17.003

NOTES;
1. DEFER n DRAWC NO. ButSPV-eO£-17.0O« MO ButSPV-BOe-17,005 FOR THE 

SOUR PV PUNT MO QCR6Y S10RAGE STS1EH TMS OFF STRUCTURE ICTAL&

2. ML Dteeae mUIED we W WUETSB UMESS OnCMS SPECfED.

3. ne MUM6 S CONCEPIUM. NO FDR BOOK FunOS OH.T. DC SUFfLER 9W1 
OENimr THE WCWRKIE NO SUMIE lOCOUN OF EOUnCMr/SmCIURES, FUUfiOX 
(P0). CONHIMCOION. NO POKR IK ROUTE AS 90TM ID SUT AOIM. FEU) 
RE0UREKN1S AM TO K SUGWnEO FOR RPC'S RM* NO AFPKNM.

4. AU EQUFUENT H BROKEN f—2 UNES WE CXtSTNC/CMCCWC KSWAnCNS AMO 
EOUPlCMIS SHUED M QZZ) 5£T« fUIURE MSIKU1W& A<i OTHERS NC MOinO 
M THE CORIRACT.

5. POMER NO EKXrr IWMEUENT S1SIEH (FOG) OKUSK 9W. GE PIAOS 
ACUACEHT TO CEREMCR CDKIRK AM) PROIECION RAW. (CCff) NSOC DC CCSEL 
POKER FlANt (VP) COHIROl ROOM.

1 FML LOCUIONS OF EDUFIEMr NO AOCESSORES/AFPURTDMOES TO EC SUPfUO. 
DW6FERRED, MSAOEO OR CONSTRUCTED ST THE CDKTRACTDR SML BE CUTSET 
COOetWED RITH SPUC IWWOOTt AM ElNff MAO/FUNT-H-OWBE TO SUT 
ACTUAL SITE COKETIONS PIKCR 1D KLKRT/IEIAUAIXRVCDNSniUCnCH TO TTC TKLT 
AM EFnCCNT IREIiCKUnON Of ItC PROJECT.

LEGEND:
— CETCRATOR TRANSFORMER PL — PERUETER LIGHT
— ESS TRANSFORMER ST — SEPTIC TANK

® _ SPP TRANSFORMER sw — SHALLOW KELL

@ — OlESa OENERATOR wr — WATER TANK

ESS — ENER6T STORAGE SYSTEM frmmu — SOLAR PV ARRAY

OT — OAT TANK — PERIMETER FENCE (BARBED WRC]

ows — OIL WATER SEPARATOR — DC BOX

CB — CATCH BASIN — SIRING UVERTER

FP — FUG POLE — AC CCueuiER BOX

HUIREOFKMSON

NATIONAL POWER CORPORA'HON 
AOHAM ROAD. OIUMAN, QUEZON CITY

nck^er 0E8iQN» $upnr» muvcry ihstmiatkm» testwo wd 
COMM1S8IONMO OF 6UTAWMSN l$UWO ftOUA FVMSEL HYBRID 
SYSTEM (MTH US)

tOCATWH PJTAWWU* auw

tm£: EQUIPMENT LAYOUT
(SOLAR PV-DIESEL HYBRID SYSJpM)

tr cm ME
ocnoip
OMW A/
■EW&CD ptttCM eciuMoa,
omMon
ast
ICOl

G.^lOMC.JR.

wo* ButSPV-BDE-17.003 mk* LuzP23Z1630S«

SOMA. AS SHOWN BID DRAWING
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BUTAWANAN HYBRID PLANT SWITCHYARD
artSPV^-gWIKM SCALE ^ NTS

mo « BUM Biwyw tT^ffJO

''■+i
a*l^ I OUTGOINC FEEDER

SECTION "A-A”
8ulSfVg^l7.0M SCA1£ ~NTS

mMCffi&aot

NOTES:
I. TH5 DftWK 6 eCKSm NO FOR BCCtO PURTOSES OtC. 

THE SUFFUOI SWU DORFY DC fFPISmiE NO SUIAE 
LOCUnN OF EOUFICHT/SniKRnSS. CCVUUMUnON, NO 
POiER IK ROUIE AS 90«H TO SUT ACIUAL FEU) 
REOUKWKIS AW TO BE SUBUTID FOR HPCt RDAE* NO 
APPRCMtL

Z TRANSFORMER LOW vaTACC NO MOM VDLTACE BUSHNGS 
SHALL GE FROWED HTH NSULA1MS 94R0UD NO ALL 
NECESSARY ACCESSORES FOR TERUHATKM OF 9IGIE OR 
MULTPLE CAGLES.

1 TRMSnRHER INK 9WL K enuOED AT TOO POMS 
OVCOHNLT OFFOSnE EACH ODER THESE COMOnONS SKAU. 
K tME FROM TM> OVFERENT POMS OF TK CROUMK CRD. 
TEWSORKR tom. COWUCTOR StWL BE MEOrUT 
OOMCIED ID THE EjOSIMC CROLW HAT.

4. DC NUHOER OF UOHTMNC ARRESTER SHORN H THE SO 
ORAWtO S POICATIVE 0M.Y. THE SUPPUER 9ULL 
PROVee SLFFXtENT NUMBER OF UGHTMNC ARRESTERS 
«MCH ARE TO K STRATEOCAILY LOCATED TO PROTECT 
TIC ENTIRE SOLAR PV PLANT SWTOHYARO FROM 
UCHTNMC STRIKES. THE LOCATION Of UGHTNM6 
ARRESTERS SHALL NOT CAUSE 9LADNC ON THE SOLAR PV 
ARRAYS.

5. Aa EOUnCNT M 8RCKEN IKS ARE EKSIMC/CNCONS 
MSHU3KH. U OnCRS ARE NCUIB) M TIC COHIRVT.

LEGEND:
) — CENERATOI TRAN70RIER. TIKE FWSE 
) —ESS TRANSFORMER, THREE MASE 
} —SPP TRANSFORMER, THREE PHASE 
) —2/OAKACS)
) —1/0 AW ACSR 
) — PORER CARLE. TSkV APE 
) — FUSE OStSHNOT SMTCH HTH LA COHSNAIMN 
) — TERMNA1KH HI 
) — 2ST. Sica POLE 
) — S5FT. STEEL POLE 
) — 11CUI DLL iCK cowun
) — SEALN4T 
>—CtMUtr SUPPORT 
)—HOILKOAtf 
) —UCKMKRCO

NATIONAL POWER CORPORATION
AG HAM ROAD, DILIMAN. QUEZON CLTY

PmSTrOESOK SUPPLY, OaVEBY. KSTAUATWN, TUTWS AND 
CO—8TWWH6 Of BUTAWWCAN CUM SOLAR PVOCSa KIBWO 
SYSTEM (MIH ESS)

iCC»nat«Lmiwwi»im*i«L—ACAMAi—nm

mlEDETAILS OF TAKE-OFF STRUCTURE (SPP 
(1/2)

rr OB9 Mie
cessei A/
CMW
WriMO (Mon/wttrr.
cwiMorr
B£C.
umr

C.Z.C.
iTEB®"

-- <>'■ MfKjvB Q. B.AUGPOC. JR.

unn ButSPV-BDE-17.004 UzP23Z1630Se
SMB AS SHOWN BID DRAWING
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TRANSFORMER
HV w

laraKmnnoMcmf7

■ QiwmMto ««
qwmwc wr 13 H S

TO AC CUMBHER eOX

SECTION "B - B"
BulSPV-HtE-ITOOS SCA1£ NTS'V-g^i

MIUCCFICMSVI

NOTES:
1. TM5 CKWM B CONOPnW. MCI fOfi BOOM PMRPCSES 

MY. IK SUFPIR SHNi KKIFY THE tffKfWHZ MB 
surwu ia»m v csunen/smmas, puuox 
(pbX cmukahon, mo kmr une nuiE as show 
TO sur ACiwL nu kbumeknts AM) to k subatted 
FM NPCS mo AND APFMiM.

2. TRANSrORUER LOW VXTACE AM) MOT VXTAS 
eUSMNSS 9ML BE PROMOED WTH MSULATNC 
SHROUD AND AU NECESSARY ACCESSORES FCR 
TSUNATHH OF SKIE CR MUlllPtE CASIES.

S. TMBmO INKS SWU. SE OKUCCO H TH PCMS 
OWDHUT CmSIE CKM ODER. KSE COMCCnCNS 
awi tc ME FMN no OfFDSXr POMS or TIC 
CR0UNB6 oa TmSDHtCR NTnW. CDMUCICR SHU. 
K HCdVr CDMCCIED ID GROIN) HAT.

4. Ml EOAPICKr M SRCKN C:3 IKS ME 
EHSIMG/MOK MSCAUATON. Ml anCRS ARE tCUDCD 
MTIC CDNIRKT.

LEGEND:
} —1/9 AR ACS*
) —POKR CAai laVJLPE 
) —FUSE OSCOWCCT SMTCH NTH lA CaSNATHN 
} —TERHNATKM NT 
) —IIIMUOU. lA’WCMUT 
) —CONDinsUPPtRT 
) — SEALANT 
) — 2Sn. STEEL POE 
) —VT CRD5SABA STEEL HDG 
F — GRACE STEEL lOG 
) —(ROMOAUP

NATIONAL POWER CORPORATION
A6KAM ROAD, DOJMAN. QUEZON CITY

muCT: DESIGN. SUPPLY, DELIVERY, HSTAUATWH. TESTMG AMO 
COUESSiaMNO OF BUTAWNAK ISLAM) SOIAR PVDCSa HYBRID 
SYSmCMIMESS)lOCLrotsin»i»i*wMiiu*LiNw*.cAiwmv 

imsiDETAILS OF TAKE-OFF STRUCTURE (SPP;

0T tMTE
OE9GI0 Aj

PMW A/ rt.WVCMCO raiOriM. &UR. / WtCKT.
CrtMOfT
B£C.
HECH. -------------UwW —

MLW. But$PV-6DE-17.MS vecsw. LuzP23Z1630S«

BID DRAWING
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LEGEND:
too mm' SnUNOEO BMC COPPO) CONOUCTCA 
too mm1 MSUUTEQ SIRAHOED COPPER COWUCTOR 
SO tmrf INSULATED STUNOED COPPER CONOUCTOI 
22 rnn* MSMATED STRANDED COPPER OONDLICTOR 
15 mm' MSUUTED SIRAWED COPPER CaOUCTOR 
GROUON6 TEST PIT 
DC BOX
S7I9NO HVERTER 
AC COHSHER/PROTECnOH BOX 
CROUaNC ROD COMCCTXM 
N0R1Z0K7AL TEE CONNECTION 
HORIZONTAL BO' CONNECTION 
HORIZONTAL CROSS CONNCCTKN 
COIERATOR TRANSFORMER 
ESS TRANSFORMER 
SPP TRANSFORMER 
OCSEL CENERATCR 
ENEROr STORAGE SYSTEM 
DAY TANK
01. WATER SEPARATOR 
CATCH BASIN 
FLAG POI£
POtUETER UCHT 
SEPTIC TANK 
SKILLOV RQl 
WATER TANK

SEE DETAIL—A
SEE DETAIL-0

EE DETAIL
SEE DETAIL—F

SEE DETAIL-C

TAIL-E E DETAL-B

SOLAR PV PLANT (SPP) 
BlltSPV^^I7.006 SCALE ~

HAnmcrfcWN

NOTES:
I. EtfOSD NON CURREMT-CAMnNO METAL PARTS OF 

UOOUE FRAMES, EOMPUENT. AMI ENOCSRES 
SUU BE PROPERLY OtOUtOOL

1 OCTAl. ’A’ SNAIL BE APPUD TO ALL MAJOR 
BtMEHT SUO AS STRHO BINCRTERS, DC BOSS, 
AC eOCKR BOX, OeOY STCRACE STSIEM, AM) 
TRANSFCRtfRS.

1 0C7A1S V DULL E APfUD TO MOUHIMC 
STRUCTURES AND OTHER PROTECHOH SUCH AS FOS. 
UGKZIMC PR01ECTKH.

4. OCTAL *r SNAIL E AMUD TO SOUR PV 
MQOLRC FRAES.

& TRAKSFORMCR TANKS SHALL E OSUWED AT TRO 
POTTS CMONAILT CFPCSTC TO CAOl ODER. 
THEE CCWECDONS SHALL S HADE FROM TW 
DBTEREHT POOnS OF DC COSTMC CROUNOBIC 
OREL TRANSFORER EUTRAL CONDUCTOR SHALL E 
MSOTLY CONNECTED 10 EBSINO OROLMO MAT.

6, CROUMXNG CONCVCTDR 9LALL E EMBEDDED AT 
ISASIOML

7. ALL EOUFMEKT Bl SHAOCD CHI! PORItON ARE 
FOR FUTURE BLSTAUATCK AM) EOUPMOLT SHADED 
H IZZZI PORTION ARE FOR FUTURE BISTALIADONS. 
AIL OTHERS ARC BKLUDED Bl THE CONTRACT.

a. ALL DM0I8MHS MOKATED ARE IN HRLIIETERS 
UNLESS OTHBUME SCCPCa

a THIS MAWS SHALL E WORKED BIIH ORAHnO HO. 
ButSPV-6E-l7.00e.

NATIONAL POWER CORPORATION 
ASKAK ROAD. DIUMAN. QUEZON CITY

PMECI; DESKIN, SUPPLY. DOJyECY, tLSTALlATION, TESTHG AND 
CONHSSIONHO OF 6UTAMWAN eLAW SOLAR FVOIESa KIBRS 
SYSTEM (MTNESSI

UK>r[it»uT»»n»mLAi«Lm«M.cmM»mw 
Tltlt

SOLAR PV GROUNDING SYSTEM
IT o*i>

KB9CD
CM«
acic»e p*m:^bcr/aackt.
OVUMD<T
El£C.
mni

«aaeK^_^ ggim —

.ftPn<rJR.1 ~
B utSPV-BDE-17.006 stcsic UaP23Z1S30Se

KM£:A8 SHOWN -BID DRAWING-
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TRANSFORMER GROUNDING 
CONNECTION (SECTION)

BulSPV-B0e-l7.007 SCALE «1S

TRANSFORMER GROUNDING 
CONNECTION (PLAN)

ButSPV^-g^U.OO? SCALE- "’ NTS

llAMOf Ktt90N

NOTES:
I. DRAW6 B FOR BOOMS PURPOSES ONLY. ACTUAL 

CONNECTION SHAa BE DCIERNHED AT S1E

NATIONAL POWER CORPORATION
AG HAM ROAD. CHUMAN, QUEZON CITY

nacnOESKM. SUPPLY OCUWERY, MSTAUA1WH, TESTWQ AW 
COUUeSWNHS OF OUrAPMUN RAW SOLAS PIAOBSEL HTBM 
SYSraitMTHESSl

iflCAiiw fcmiuwji lAW imMi.ctMiMm fcw
mL POWER TRANSFORMER 

GROUNDING DETIALS
t1 on om

gcmned

ttmi
REVfVCD pRPOPA:etOHiAAoa.
enuMOfT
BA
MCK

VERAR

LUGOu.'JR.

cM.xD.ButSPV-BDE-17.007 Btaw LloP23Z16aOSe
IMC NTS BID DRAWING
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DETAILS OF GROUND CONNECTIONS

DEFAIL-A

DETAIL'D

ie» ^ K WTO COMBI

DETAIL'D

m/w/a erf MCTiiw |-\-

DETAIL-E

^1 -| CMR

.
MP^Mt ^ '

OMKCOaUPEB ~

* • •
ii . . . •

..

DETAIL'D

DETAIL'D

vDETAIL'F

MiuiEwnviscx

NOTES:
1. CCTAJL V »UU K APPIED 10 JU lUJOR EOUnENT 

SUCH AS 5im6 tKRIDt& DC SCBCS. AC COUGKR BOX, 
Deter S1WACE $reioi, akd irahstorbcrs.

2. OETAH. ’B' SHAU BE APPUCD TO HOUNIINe 
S18UC1URE5 AND OTHER PROTECTION SUCH AS 
IKHTNMS PR01ECTXM.

1 DETAIL T SNAIL BE APPUED TO SOLAR PV UOtXJLE 
FRAMES.

4. CfiOUNOWC CONDUCTOR SHALL BE EUSEDOCS AT LEAST 
aeou.

5. TIBS DRAWS SHALL BE WCRKEO NTH DRANNO NO. 
ButSPV'EDe-17.006.

KATIONAL POWER CORPORATION 
AGHAM ROAO. DIUMAN. QUEZON CSTY

nCUECI:DES)QN. SUPPLY, DQJVBIT, MSTAL1AT10N. TESTMS AND 
COAHSSXMHO Of BUTAMANAN ISLAND SCXAR PV4ESB. HYBRID 
SYSTB1(V4THESS)

If^.-rtrr —r-r mmn '•■j-.'rrr r“i 
ims;

DETAILS OF GROUNDING CONNECTION
91 O¥0 DUE

tesgg) 0^
ttvm
F£V0e rmOTAt BCTL > tfOfT
PUlBMtCKT
a££
ICCH.

6POC.JR.

me w ButSPV-GDE'17.008 LuzP23Z1630Se
seoe NTS -BID DRAWING
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COfCUn

I5KV npt PCWCR COX

m
EMS7INC

GROUNOINC CRIO
rmu jc ccuSKR soi/cwscr—^ 

sn»a srsitM (ess)

0QST1NG
GROimDIMG GRID

SXTOUO

TO ruse DGcaeccT shitch 
KIM uxnK AftftSTER

EXISTIHC
GROUNDING GRID

EXISTING
GROUNDING GRID

LOWVOLTAGE CABLE TERMINATION 
BuispT^ Sri ButSPV'

HIGH VOLTAGE CABLE TERMINATION
'.009 SCW£ NTS

MniKorretfsoi

NOTES:
1. TRANSrOnCR IM VOLTAGE AND HKK VOLTAGE BUSHNGS SHALL 

BE PROVIDED MTH MSULAWC SHROUD AM) Aa NECESSARY 
ACCESSORIES FOR TDQAMA7I0N <f SHOE OR NULTPIE CABLES.

S. TRWSFORtER VMS SHU GE CMUCO AT KD POMS CMOOHUY 
OPPOSRE EKH OTHER TIC5E COMCCIDiS SHU GE IME FROH TW) 
VTERENT POMS CT DC GRMDNC Ota IRMSTCMEP NEVIM. 
COMOICR SHU GE CKCTIY COKCTED TO CRMO HAT.

4. THE NIMGER OF FEEDERS AND CONDUITS IN THE DRAHNG ARE 
FOR BOOMG PURPOSES ONLY. THE SUPPLIER SHAa DESION THE 
APPROPRUTE CAGLE ENTRY FDR All THE PC ICR, CONTROL AND 
HSTRUHENTADON CABLES TO BE USED.

5. THE SUPPLER SHALL PROVIDE PROPER TERUHADON FOR THE 
NEUTRAL CABLE.

NATIONAL POWER CORPORATION
AG HAW ROAO. OIUUAN. QUEZON CITY

PROACT: DESIGN, SUPPLY, DEUVERV, INSTALLATION. YESDMG ANO 
C0UUISSI0NIN6 OF BUTAVWNAN tSlAHO SOLAR PVOIESEl HYBnO 
SYSTEM (MTH ESS)

LOCLIKKWTIUUMUmiJkNO.UttmA.CMIANNUSUR 
Tn“: DETAILS OF TRANSFORMER

TERMINATION
tT 0*9 (WlTI

oeaos (*■
tfUM /L-

PTSCT  ̂B»GX /AACKT.
OiWROn
aex
ICOt

‘CST'A-arc LOGO

o. B. AOPOC'JR.
k.KD 1------

owNa ButSPV-BDE-17.009 peaw LuxP23Z1630Se

8«fc MTS BID DRAWING
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UBHIWC m 
(ZOCOnmnliffiM)

oom QMUCTDA70 - 
0OMMC S19TEK */ 
MIX OAUPS SMSb 

• KIEFS

I

MnM CJ. PK

-cw cr u m ecus xnwiipof K 
sm PO£

CxJ
rc>

TOGROUNOINQ MAT

(MimEorncMSCK

NOTES:
1. THE UGHTWS PROTEC1XM SYSTEM SHAU BE 

MSTAUED APPftOnUTaT AS SHOHN ON THE 
ORAYHHC.

Z THE DOW CONDUCTOR SHAa BE CCNKECTED TO THE 
cmuNoncuAT.

1 THE SUPPUER SHAU SUSUT SPEOFKATION. 
FABRICA1HN AND HSTAUASON ORAYHHC FOR 
APPROVAL OF HPa

4. THE Ci PK SHALL HAVE AN INTERNAL CKAMCTER OF 
SOmm AND SHAU HAVE A HIHNIM lENSTH OF 10 U

NATIONAL POWER CORPORATION 
A6HAM ROAO. DIUHAN. QUEZON CITY

ROjeTf: DESIGN. SUPPLY, DajVEIlT. INSTAUATION. TESTHC AND 
C0UASSH3WNG Of SUTAWANW ISLAND SOLAR PMMESEl HYBfOO 
5YST9J(YVTK£SS)

IJC«WKBUmiWNmmj>WO.PIYUMA.CAIMRWCS»UL
THIS:

LIGHTNING PROTECHON SYSTEM
< ^ t

rr CHQ> DAIE
0C5GNE9
OAWM

PnNCPJteHGR./MOfT.
CnUftCMT

mot

iwAKi ButSPV^OE-17.010 PYcLxi LuzP23Z1630Se

BID DRAWING
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AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)

LuzP23Z1630Se

0

u
u
u
u
u
u

SECTION IX

BID DRAWINGS
MECHANICAL WORKS

U NATIONAL POWER CORPORATION



BID DOCUMENTS

SECTION IX - BID DRAWINGS

DESIGN. SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)
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DRAWING NO.
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ButSPV-BDM-17.002
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EQUIPMENT AND PIPING LAYOUT 
(Butawanan Solar Power Plant)

DOMESTIC WATER SYSTEM 
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NOTES:
1. 1HS CMWm B FOR NONC fWOSS 0N.Y.
I Ml. OUENaONS ARE N HUMHERS UUSS OTMOMSE SPeORED. 
A CMC (I) SET CF 20HU OUHnS CARKN HOSE. 30H LCNC

OUTFITTED NTH FBMC THREAD HOSE CONNECTION FOR THE 20BI
HOSE aee «ih free stanomc hose reel shall be slppixo bt 
THE stmsi

A THE neOCM STOW HAY BE ADJUSTED BASED ON T)C ACTUAL 
MCN90N OF THE ESMPHEKT TO BE SUPPIED BT DC SumCIL 

S. FIRE EXIMUSCTS STALL BE BTSEAIIED ON VARTOUS LOCATKHS 
SUCH ASE HSK or near the EHER6Y STORAGE STSTETA (ESS), 
GUARD POST NO FOR EACH MSTAUED STRTNC BTCRTER. FMAL 
LOCATOT AND OUAKTITT OF FIRE EXIMGLCHERS SHAU BE 
mCATED ON 1TC STUMKT UTOVT AN) TD BE SWTIED TO 
NPC FOR REMCV/APPROVAL
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SOLAR PV POWER PLANT AREA

NOTES;
AIL nCGCKS ARE « yUWETERS UNLESS OTKOrttSE SPECTO. 
AIL PPINC. PK FtTINCS AND SUPPCRIS. VALVES AW OIHCR 
KCESSaSS REOUKD SHALL BE SUPPIED, NSTAUED AW TESTED 
BY T)E CtWTKATW tKUOWC THE REOURED EXCAVATION AW 
SARFILMG MKXS.
DQCSTIC WATER PfWC AW FimiGS SHALL EC HADE OF 
UNPIASnOZED POLWWLY CaORKLifVC) SCHEDULE AO OR CLASS 
ISO COMFCnWO TO ASM 0-1704 OR APPROVED EOUIVAIDIT 
(EKEPT OTWRKZ SHOW).
WATER STSIEkl PPi SHALL CEHERALLY BE MSTAILED UWERGROUW 
NO LESS THAN 300UU DEPTH.
ALL iPVC/PE m CWENSmS SHOW Af£ IN NOWUL DMCTER 
(liu) WIH THE FOUOWHG EOUVAIEKTS: 

scul m - oaiu 0.0.
22NU II l/A*) - ACin OJ).

O') - S2UU OD.
2001 (S/A") - 2SUU CLO.
ISUU (l/n - 2001 OD.

THS ORA WHO IS FOR BOM INJRPCSCS ONLY.
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