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1.

National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2023-0570

The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2023 intends to apply the sum of (Please see schedule belowt being the Approved Budget 
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

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

Conference
Bid

Submission / 
Opening

ABC/ Amt. of 
Bid Docs

HO-PIB24-002 /
PB231121-00356

Design, Supply, Delivery,
Installation. Testing and
Commissioning of Sabtang Island 
Solar PV-Diesel Hybrid System 
(With ESS)

Design, Supply,
Delivery,
Installation, Test 
and
Commissioning of 
a Solar PV Plant / 
Hybrid PV-Diesel 
of at least lOOkWp

07 November 
2023

9:30 A.M.

21 November 
2023

9:30 A.M.

P 57,697,900.00 /
P 50,000.00

HO-PIG23-013/
PB231121-00357

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

Design, Supply,
Delivery,
Installation, Test 
and
Commissioning of 
a Solar PV Plant / 
Hybrid PV-Diesel 
of at least 150kWp

07 November 
2023

9:30 A.M.

21 November 
2023

9:30 A.M.
P 55,144.500.00/
P 50,000.00

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

2. invites bids for Items listed above. Delivery of the Goods is required (see table below) 
specified in the Technical Specifications. Bidders should have completed, within (see table below) from
NHrilf 6 0f submi®sl0" and receipt of bids, a contract similar to the Project. The description of an eligible 
bidder is contained in the Bidding Documents, particularly, in Section II. (Instruction to Bidders) 9

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

HO-PIB24-002

HO-PIG23-013

Delivery Period / Contract 
Duration

Two Hundred Fifteen (215) 
Calendar Days

Two Hundred Fifteen (215) 
_____Calendar Days_____

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

Ten (10) Years

Ten (10) Years

3' “Bo»oln/? r111 .be.conducted tbrou9h open competitive bidding procedures using a non-discretionarv 
RePu^^ AS(™Nr9T84C thS 2°16 reViS6d ,mplementin9 Rules and Regulations (IRR) of

Bidding is resWcted to Filipino citizens/sole proprietorships, partnerships, or organizations with at least 
s xty percent (60%) interest or outstanding capital stock belonging to citizens S tSe SppTrles arid to

laWS 0r reSUlati0nS 0f WhiCh 9rant Similar or Priv'le96s to

4. Prospective Bidders may obtain further information from National Power Corporation Bids and Contracts
D0CUmentS at the addre- below duringanofrStouC:SS

AFG-LOG-002.F03 
Rev.No.O 
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5.

6.

Invitation to Bid • BCS 2023-0570

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

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

a.

b.

c.

d.

Only a maximum of two (2) representatives from each bidder / company shall be allowed to 
participate during the virtual pre-bid conference.
Wiring of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023 
lifting the State of Public Health Emergency Throughout the Philippines
The requirements herein stated including the medium of submission shall be subject to GPPB 
Resolution No. 09-2020 dated 07 May 2020
Tl^ Guideiines on the Implementation of Early Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

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

8' fo'lTB ClausebAaCCOrnpan'ed bV 3 ^ SeCUrity ‘n anV °f th® accePtable forms and the amount stated

9' on<lin0«PenrILntfo^a! hlth6 Kafia5 FuUn?i0n Ro0m, NPC Head 0ffice- Diliman- Quezon City and/or via 
mnrAcanf1 h b\announced NPC’ Blds w'1' ^6 Opened in the presence of the bidders’ 
representatives who choose to attend the activity.

1 °' th0Wer forP0ration reserves the right to reject any and all bids, declare a failure of bidding
thA d the.?onIra?|t.any t,me pnor t0 00,11,801 award in accordance with Sections 35.6 and 41 of 
biddere16 reVIS8d RR °f R A' No* 9184, without thereby incurring any liability to the affected bidder or

11. For further information, please refer to:
Bids and Corrtracts Services Division,
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman. Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5564/5211 
Email: bcsd@napocor.gov.ph /

12. You may visit the following websites:

For downloading of Bidding Documents: https://www.naDQcor.any.Dh/bcsd/hirig php

tP^ATTV. M ELCHOR P.VRlbULME
Vice President. Office of the Legal Counsel and 

Chairman, Bids and Awards Committee

AF6-LOG4K)2.F03 
Rev.No.O 
Page 2 of2
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SECTION II - INSTRUCTIONS TO BIDDERS

I

I

I

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 SABTANG ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS), with 
identification number LuzP22Z1493Se.

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 liDl ll-ITB-1
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5.2. Foreign ownership exceeding those allowed under the rules may participate when 

citizens, corporations, or associations of a country, included in the list issued by 
the GPPB, the laws or regulations of which grant reciprocal rights or privileges to 
citizens, corporations, or associations of the Philippines.

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

5.3. Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA No.9184, the Bidder 
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.

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

Origin of Goods

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

Subcontracts

I
I

I
I

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

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

8. Pre-Bid Conference

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

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

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

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

11. Documents comprising the Bid: Financial Component

I
11.1. The second bid envelope shall contain the financial documents for the Bid as 

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

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

I
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 following 
manner:

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

NATIONAL POWER CORPORATION

I?
n-ITB-3
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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;

III.

IV.

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

The price of other (incidental) services, 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 submit 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, 
marked Original and photocopy. Only the original copy will be read and considered for 
the bid.

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

NATIONAL POWER CORPORATION IMTB-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

I

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. The Procuring Entity's BAG shall immediately conduct a detailed evaluation of alt 
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.

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

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

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

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

21. Signing of the Contract

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

I

I NATIONAL POWER CORPORATION 1
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committed Line of Credit, it must be at least equal to ten percent (10%) of the 
ABCs for all the lots or items participated in by the prospective Bidder.

20. Post-Qualification

20.1. Within a non-extendible period of five (5) calendar days from receipt by the 
Bidder of the notice from the BAC that it submitted the Lowest Calculated Bid, 
the Bidder 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 IRRof 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 shaii refer to Design, Suppiy, Delivery, 
Installation, Test, and Commissioning of a Solar PV Plant/Hybrid PV-Diesel of 
at least lOOkWp.

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 during
Post-Qualification:

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

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

The bidder shall declare in this form ali 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:

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

1.

Any single bidder/s who already procured/secured the bidding documents but 
want to avail the Joint Venture Agreement (JVA) shall inform the BAC in writing 
prior to the bid opening for records and documentation purposes.
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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 confidential and for 
viewing only by the intended recipient/s. Any unauthorized access to review, 
reproduce, or disseminate the information contained therein is strictly prohibited! 
The National Power Corporation (NAPOCOR) does not guarantee the security 
of any information electronically transmitted.

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

To report any privacy issue, contact the Data Privacy Officer at 
dpo(3>naDocor.aov.ph.

NAPOCOR is not liable for the proper and complete transmission of the 
information contained in bid submission/correspondences nor for any delay in 
its receipt. 1
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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 930,300.00
b. Civil Works 10,335,000.00
c. Electrical Works 44,845,300.00
d. Mechanical Works 894,300.00
e. Other Works/Supply/Services 693,000.00

TOTAL ABC 57,697,900.00

The bidders bid offer must be within the ABC of the iot/sub-iots. 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.

Additional documents to be submitted during Post-Qualification:

a.

b.

c.

d.

e.

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 
delivered/installed/used during the contract implementation. Any proposed
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20.2

21.2

changes/replacement of said items may be allowed on meritorious reasons 
subject to validation and prior approval by NPC.

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

Notice to Proceed.
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SECTION IV- GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

This Contract shall include all such items, although not specifically mentioned, that can 
be reasonably inferred as being required for its completion as if such items were 
expressly mentioned herein. 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 shall be provided in the 
Special Conditions of Contract (SCC).

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

I
3.1. Within ten (10) calendar days from receipt of the Notice of Award by the Bidder

from the Procuring Entity but in no case later than the signing of the Contract 
by both parties, the successful Bidder shall furnish the performance security in 
any of the forms prescribed in Section 39 of the 2016 revised IRR of RA No. 
9184.

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

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.

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

Warranty

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

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

Liability of the Supplier

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

If the Supplier is a joint venture, all partners to the joint venture shall be jointly and 
severally liable to the Procuring Entity.

I
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SECTION V - SPECIAL CONDITIONS OF CONTRACT

GCC
Clause

1 Delivery and Documents -

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

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

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

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

(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/inspection Report signed by the Procuring 
Entity's representative at the Project Site;

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

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

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

For Goods supplied from abroad:

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

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

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

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

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

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

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

(b) On Deiivery: 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. 
OthenArise, 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) as described in the SCC provision on Delivery and Documents.

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

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

(c) On Acceptance: The remaining forty percent (40%) of the price of the 
delivered Goods shall be paid to the Supplier within sixty (60) days 
after the date of submission of the acceptance and inspection 
certificate for the respective delivery issued by the Procuring Entity’s 
authorized representative. In the event that no acceptance certificate 
is issued by the Procuring Entity’s authorized representative within 
forty five (45) days after successful test and commissioning, the 
Supplier shall have the right to claim payment subject to the Procuring 
Entity’s own verification of the reason(s) for the failure to issue 
documents (vii) and (viii) as described in the SCC provision on Delivery 
and Documents

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

i. Company Name
ii. Correct amount of the Bond
iii. Contract/Purchase Order Reference Number
iv. Purpose of the Bond:

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

2. The bond shall remain valid and effective until the duration of the contract 
(should be specific date reckoned from the contract effectivHv) plus sixty 
(60) days after NPC’s acceptance of the last delivery/final acceptance of 
the project.

3. 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.

4. Other required conditions in addition to the standard policy terms issued 
by the Bonding Company:

j. 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;

3.2
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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.

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 
Sabtang Island Solar PV - Diesel Hybrid System with Energy Storage System 
(ESS). Also included in this document are the specifications for, but not limited 
to, the 13.8KV underground tie line, solar panels, string inverters, energy 
storage system, monitoring system, control & instrumentation system, 
underground telecommunication and conduit, lighting system, lightning 
protection and grounding system, structural support including designed 
typhoon protection, appropriate interconnection lines and its appurtenances 
and metering systems for the safe and reliable operation of the Solar Hybrid 
Power System.

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

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

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 SABTANG SOLAR PV PLANT
PLANT 1 2 3 4

S L S L
1. Sabtang Solar PV- Manila Port Basco Ivana Sabtang

Diesel Hybrid System, to Basco Port to Port to Port to
Sabtang. Batanes Port

(Batanes)
Ivana
Port

Sabtang
Port

Site

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

I
GW-3.0 PROJECT DURATION

The contract period shall be two-hundred fifteen (216) 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 Sabtang 
Solar PV site and Sabtang DPP. The Supplier shall be responsible for taking 
reference to its accessibility, means of transportation and all other factors that 
could hamper the smooth execution of the contract.

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

GW-4.0 SITE INSPECTION

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

Schedule of the site inspection shall be coordinated with the DPP Plant-in- 
Charge of Sabtang and/or Hs duly authorized NPC personnel. The Supplier 
shall secun? 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 shail be responsible for visiting the project sites and thoroughiy 
investigate and familiarize himself with all the site conditions, the surrounding 
area and take particular reference to its accessibility, means of communication 
and transportation, and all other factors that could hamper the smooth 
execution of the contract.

Any and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the sites shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.
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GW-5.2

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

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

110 to 120m 
14-34°C
95.52-101-OlkPa abs 
up to 100%
Seismic zone factor 0.4 
320 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 ot 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 shali be capable of withstanding the sum 
of the maximum deflection of each component resulting from a design 
earthquake.

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

Design Requirements

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

a) The Supplier is respcinsible for the design £is weil 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;
3. Technical Data Sheet for String Inverter;
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4. Technical Data Sheet for DC Box/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.

b)

c)

d)

e)

f)

9)

h)

i)

j)

k)

l)

m)

n)

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

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

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

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

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

Design standards for structures 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 ec|uipment to be supplied by 
the Supplier and as specified herein;

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

The metal structures shall be corrosion resisitant 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;

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;

Minimum clearance between the finished gtound level and lowest part 
of the module structure shall be at least 0.5 meter;
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o) All members of the module structure shall be designed to match the 
inclination angle of 10°. The structure shall be facing south or as shown 
in the bid drawings;

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

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

r) 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;

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

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

u) The Supplier, during construction, shall avoid any interruption to the on
going operations or activities of SABTANG 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 belter 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 an<J Commissioning of Solar PV- Diesel Hybrid (with ESS) and the 
integration to the existing and planned additional supply of genset(s) (if any) in 
Sabtang Diesel Power Plant including the necessary 13.8kV underground tie 
line and telecommunication system from the solar F’V 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.

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

GW-6.1 Hybrid System

a) Solar PV Plant

• Design, supply, delivery, installation, testing and commissioning of 
Solar PV Plant with a total installed capacity of at least 180kW Solar 
PV System consisting of solar panels, string inverters with PV/Solar 
Controller, DC boxes/AC combiner box, control and monitoring 
system, lighting system, lightning protection and grounding system, 
structural support, interconnection lines and its appurtenances, 
metering system, harmonic & surge filter, electro-mechanical 
equipment and all other necessary components and associated 
auxiliaries;

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

• Construction of guard post and warehouse in reference to the 
material specification requirements in the Civil Bid Drawings;

• Construction, installation and testing of water storage tank, cistern, 
hand pump, sump pump, septic tank and other associated 
structures including water piping system and its accessories;

• Supply, delivery, installation and testing of power, control and 
instrumentation cables including ground conductors, conduit and 
other appurtenances required to power and interface the supplied 
equipment which form part the Solar PV System. Energy Storage 
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, underground 
tie line and 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;

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

• Supply and delivery of all the required and necessary tools and 
accessories for the safe and reliable operation and maintenance of 
the Hybrid System and its sub-systems;

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

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

c) Power and Energy Management System

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

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

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

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

• Supply, delivery, instaiiation, testing and commissioning of data 
communication cables designed to opcarate and interface all the 
existing and newly supplied equipment such as controllers, energy 
meters, gensets. String Inverters, Pow«jr Conversion System and 
other components which are not specifically mentioned into this 
scope but requires coritrolling, monitoring and data acquisition.
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Cable splices and all protective hardware such as splice enclosures 
and covers, grounding and bonding hardware, etc. shall also be 
provided, installed, and tested.

d) 13.8KV Underground Tie Line

• Design, supply, delivery, installation and testing of 13.8kV 
underground tie line and necessary communication line complete 
with cables and conduits for the interconnection and/or integration 
of the solar PV system to the existing DPP;

• Design and construction of electrical pull boxes including necessary 
auxiliary pull boxes specifically intended for the communication line 
along the underground tie line route:

• Design, supply, delivery, installation and testing of magnetic 
warning and identification tape through-out the interconnection line;

• Design, supply, delivery and installation of appropriate marker posts 
on top of every point of deflection or as directed by NPC; and

• Demolition and Expansion of switchyard seclusion fence in Sabtang 
Diesel Power Plant.

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 & 

Instrumenta 
tion Cables 

(Lot)

13.8kV 
undergro 
und tie 

line 
(Lot)

Water
Piping

System
(Lot)

Typhoon
Protection
/Reinforce

(Lot)

180
1 X 225; 

13.8/0.48 kV, 
30.60 Hz

120/120
1 X150: 

13.8kV, 30,
60 Hz

1 1 1

GW-6.2 Operation and Maintenance

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

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

NATIONAL POWER CORPORATION
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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 one (1) thermocouple per 
string (to measure module temperatures) shall be provided for Sabtang 
Solar PV Plant including necessary spares. The location of the Met 
Mast is subjected for the approval of NPC;

e) Provide a comprehensive operation and maintenance training at site to 
NPC plant personnel who will be assigned to operate and maintain the 
whole hybrid power plant. The training program shall be supported with 
a 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 equipnient 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;
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I 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 
Guard Post with Comfort Room, Rainwater Collector including Gutter 
Support, Zocalo Wall, Perimeter Barbed Wire Fence, Drainage System 
Appurtenance, ESS Foundation, Mounting Structure including concrete 
foundation, Elevated Water Tank Storage. Cistern, Concrete Anchors, 
Switchyard and all other structures and appurtenances that are not 
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/parallet, 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;

d) Supplier shall verify NPC’s proposed underground route plan for 
Sabtang Solar PV Plant tie line and adjust, if necessary, to ensure 
proper installation and operation of the power cables and the 
communication link;

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

f) Other documents and drawings relevant for the project including those 
described and identified in GW-12 Documents/Drawings and Instruction 
Manuals.

GW-7.0 SPARE PARTS 

General

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

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

All the spare parts shall arrive at plant site before the start of test and 
commissioning, complete with markings showing the description or code 
numbers to facilitate identification and retrieval.

All spare parts shall be delivered into storage areas nominated by NPC and the 
delivery will be deemed to be complete when the packages have been opened 
by the Supplier, their contents checked by NPC, and articles re-protected and 
replaced by the Supplier to the satisfaction of such representatives or 
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 interval. 
This list is preliminary and subject to changes in order to conform with the final 
design without any additional cost. The final list of spare parts shall be 
submitted to NPC for approval not later than one (1) month prior to the delivery 
of the equipment.

Spare Parts for Solar PV System

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

I
GW-8.0

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 Module1 temperature with 

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

air temperature measurement

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.

1

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

One (1) thermocouple per String, refer to GkV-6.3 item d.
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I

I

including all equipment and devices for underground 
telecommunication facility.

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

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

If the weight of any box, or its size, is such that it cannot be conveniently carried, 
it shall be supported on steerable rubber-tired wheels. All large tools and 
wrenches shall be mounted on a suitable shadow board arranged for wall 
mounting.

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

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

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

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

Tools for Solar PV System

Tools for Solar PV System shall be supplied by the Supplier which shall consist 
of the following:
1. One (1) unit - Toolbox
2. One (1) set - Insulation Resistance Tester (with rated voltage at 

250V/500V/1OOOV
3. One (1) 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
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I

7. One (1) unit - Extendable/telescopic 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) 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.

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

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

GW-10.0 INSTALLATION REQUIREMENTS

Prior to installation of the Solar PV-Diesel Hybrid System (with ESS) and 
associated electrical equi[)ment, 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.
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I

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

All electro-mechanical equipment and associated structures shall be installed, 
tested, and commissioned in accordance with the manufacturer’s drawings, 
instruction manuals, and drawings provided thereto. In the event of conflict 
within these documents, the Supplier shall inform NPC of the conflict in writing 
for written resolution prior to the execution of the Work.

Materials and equipment shall be handled with care at all times to prevent 
damage and defects during handling, hauling, packing/crating, loading, 
transportation, unloading, assembly, erection and any such damage and 
defects shall be repaired, replaced or othenwise 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 steeis and piping system shall be by electric arc 
process. The procedure, testing and inspection shall conform generally with the 
relevant approved standards and to the approval of NPC. Weld joint 
preparations shall be in accordance with approved standard and to NPC's 
approval. Approval of the welding procedure, etc. shall not relieve the Supplier 
of his responsibility for correct welding, electrodes and for minimizing distortion 
in the finished structure and piping systems.

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
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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.

I

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.

Ali 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 %A inch (13mm) or thicker plywood 
disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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 thuir 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

I
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I

I

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

I

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

OF CONTENT 

NET WEIGHT 

GROSS WEIGHT 

DIMENSION 

CRATE NO.

kgs.

.kgs-
m3

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 shi[)ment, the Supplier shall furnish NPC advance copies of all packing 
lists and other pertinent documents.
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I

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

GW‘11.2 Shipment/Transport

The Supplier shall be responsible for the sea and land transportation of the 
equipment, materials and supplies required under this Specification and shall 
ensure that they are safely and timely delivered to the specified site. Supplier 
shall be deemed to have visited the site and other area on the route of delivery, 
including port facilities, inter-island shipping facilities, island transport, access 
roads and bridges and to have acquainted themselves with all factors that will 
affect the cost of shipping and freight to Site. Any damages to the roads, 
bridges, railways, ports, etc. arising out of neglect of Supplier shall be the 
responsibility of the Supplier. Likewise, any additional claim attributable to 
Supplier’s lack of knowledge or understanding on existing conditions of the site 
shall not be given due credence.

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

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

a) Inspection and verification of the packing list;

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

c) Partial opening of the crates and plastic sheet protection of the plant 
auxiliary equipment 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 dr 
damages, signed by the Supplier and concurred by NPC. All shortages and 
damages noted shall be immediately replaced by the Supplier at his own cost 
and shall ensure the timely delivery of replacement without affecting the agreed 
overall project implementation schedule.

Shipment of equipment and materials to be supplied by the Supplier should be 
through carriers of Philippine registry. However, goods may be shipped by a 
carrier which is not of Philipf)ine 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
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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.

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

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

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand corner, in addition to the Supplier's name with signature, 
the date, drawing scale, drawing number and title, and contract number as 
given in the Specification. Drawing Title Blocks per NPC standard 
specifications shall be provided to the Supplier during the contract stage.
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The drawings shall be adequate to demonstrate full compliance with the 
Contract requirements and provide NPC complete understanding of the 
equipment and its associated auxiliaries and associated works.

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

GW-12.2 Drawings and Documents to be Submitted with the Bid

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part 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 
status of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit additional 
information as may reasonably be required.

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

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

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

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

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

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

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

GW-12.3.1 General and Detailed Drawings and Specifications for Electrical 
Equipment

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

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.
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In addition, these drawings shaii 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 Civii Works.

The structures shaii 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 shaii show all changes or revisions from original location, sizes 
and kinds of equipment and accessories, miscellaneous metal works, 
embedded piping and electrical systems, and other concealed items of work.

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

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

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

GW-12.3.4 Processing of Drawings/Documents

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

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

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

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

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

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

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

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

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

GW-12.4 Instruction Manuals

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

The distribution of approved manuals are as follows;

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

LOD 2
3 Marinduque/Quezon/N.Luzon Operations Division Office 1
4 Luzon Operations Department Office 1

The Manuals shall include f3arts 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.
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The following requirements shall be included but not limited to:

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

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

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

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

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

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

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

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

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:

]) 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 underground
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
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for computerized information processing. The set of data for a particular 
piece of equipment shall include, but not limited to the following:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

GW-12.5 Working Plan

Equipment identification number oi SPIN 
Description of part 
Manufacturer/Supplier part number 
Manufacturer’s drawing number 
Self-life
Ordering lead time 
Unit cost 
Weight
Quantity required 
Outline sketch diagram

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

GW-12.6 Bar Chart

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

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

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

The percentage of accomplishment subtracted from anticipated percentage on 
the “Agreed Bar Chart" is the percentage the Supplier is behind or ahead in his 
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
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Of the components. The report should be forwarded promptly so that on receipt 
by NPC the information is not unduly out of date.

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

GW-12.8 Documents for NPC’s Records

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

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

b) Factory/Performance Test Results

GW-13.0 INSPECTION AND TESTS

GW-13.1 General

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

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

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

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

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

During the site test and commissioning period, the Supplier may request NPC 
to provide plant operations and maintenance personnel to assist in the 
performance of the required tests under the direct supervision and coordination 
of the Supplier.
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Consumables required during site test and commissioning shall be borne by 
the Supplier.

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

GW-13.2 Tests at Supplier’s Premises

GW-13.2.1 Inspection at Supplier’s Premises

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

GW-13.2.2 Factory Tests

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

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

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

The Supplier shall immediately advise NPC whenever failures occur, take 
remedial action subject to NPC’s approval, and proceed with the Factory Test 
as and when directed by NPC. It shall be NPC’s prerogative to order a repeat 
of all such tests that he deems may have been affected by the failure. The 
Supplier shall ensure that during the test, all hard copies from output devices 
are retained and that no outside parties interfere in any way with testing, 
equipment or test instruments, fixtures and jigs for the entire duration of the 
Factory Test. Only Supplier’s personnel who are needed on the testing of the 
equipment shall be allowed in the test area.

The Supplier shall also be responsible that an accurate record of tests is kept 
and each individual test is duly initialed and dated by the Supplier and stamped 
or marked either “passed" or “failed” with annotations of antecedents and 
observations concerning the test. For each day of testing, the Supplier shall 
submit to NPC the proposed disposition of each criterion that failed during the 
previous day of testing, prior to commencement of the tests scheduled for that
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GW-13.3

GW-13.3.1

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

SOLAR PV POWER SYSTEM

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

ENERGY STORAGE SYSTEM

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

The testing procedures shall perform the required functionalities stated in 
Section EW-2.4.3. Power Conversion System/Battery Inverter inciuding 
functionalities listed in EW-2.4.1 Battery Management System.

POWER AND ENERGY MANAGEMENT SYSTEM

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

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

Pre-Commissioning/Commisstoning 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.
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Measuring and testing instruments, tools, and devices shall also be furnished 
by the Supplier. The cost of all tests shall be borne by the Supplier.

GW-13.3.2 Pre-Commissioning Test for Supplied Equipment

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

a) Alignment of equipment:
b) Wiring continuity test;
c) Megger testing of equipment and power cables:
d) Checking of settings for switches and instrument transmitters;
e) Calibration of C & 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 

GW-13.3.3 Commissioning Test

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

a) Trial run of individual 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 Amay/lnverter or PV Output Curtailment;
9. High level control of ESS functions (i.e. charging, discharging): 

and
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(IOdays).

Other functionalities that are not listed here but are essential to the operation 
of the hybrid power plant shall be included in the commissioning test.
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GW-13.4 Performance Tests

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

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

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

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

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

equipment:
e) Tesi 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 cun/es 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
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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)

b)

c)
d)
e)

f)

Test continuity of equipment grounding conductors and system 
grounding conductors (if applicable).
Test polarity of all DC cables and check for correct cable identification 
and connection.
Test open-circuit voltage [Voc] for each PV source circuit.
Test short-circuit current [Isc] for each PV source circuit.
Test functionality of major system components (main panelboard, 
controls, inverter, etc.)
DC conductor Insulation resistance test.

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

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

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

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

GW-13.4.2 ESS Performance Test

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

a. Nominal Rating (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 (Voc);
m. Minimum Operating Voltage (Voc);
n. Maximum Operating Voltage (Voc):
0. Maximum Normal State of Charge (%):
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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-13.4.4 13.8kV Underground Tie Line

After all the conductors, neutral wire and communication cables are completely 
pulled, the Supplier and NPC shall conduct a joint final inspection from tapping 
point to receiving end of the line. The Supplier must satisfy NPC that all 
minimum requirements for 13.8kV, Single Circuit Underground Tie Line had 
been met, especially the minimum buried depth of the cables from the floor 
finish. A continuity test of the line from the tapping point to the receiving end 
must also be conducted in order to ensure that the entire line is continuous. 
The decision made by NPC in any defect as found by him shall be final and all 
the requirements must be complied by the Supplier.

GW-13.5 Reliability Test (10 days)

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

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

The Reliability Test shall be carried out in accordance with the applicable codes 
and standards and the approved test procedures. Should any major failure 
occur in the plant or any portion of the supplied associated equipment due to, 
or arising from, faulty design, materials, sufficient to prevent safe and full 
commercial use of the plant, the reliability test shall be considered void and the 
reliability test period of 10 days shall be recommenced after the Supplier has 
remedied the cause of defect.

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

a) Plant tripping due to above causes;
b) Failure to start-up/shutdown as and when required according to normal 

procedure:
c) Major defects to warrant plant shutdown or interruption for repair which 

would otherwise affect safety of personnel and/or plant and equipment; 
and

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

GW-13.6 Tests Failures

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

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

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

GW-13.7 Test Reports/Certificates

GW-13.8

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

Test certificates shall include, In addition to the test results, the following 
information:
a) Date of the performance of test;
b) Equipment data; and
c) The equipment serial number.

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

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

If NPC opted not to witness the Factory Tests, NPC will issue a Certificate of 
WaiverofTests Witnessing/Inspection for the equipment and materials. In such 
case, the Supplier shall proceed with the Factory Tests in accordance with the 
requirement of the specification and the manufacturer's test procedures as 
approved by NPC.
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Issuance of the Certificate of Waiver of Tests Witnessing/Inspection for 
equipment required to be witnessed by NPC or its authorized representative(s) 
however, shall in no way relieve the Supplier of his responsibility to conform to 
the approved test procedures and the requirements of the Specifications. •

I
GW-14.0 TRAINING OF NPC PERSONNEL

GW-14.1 General

The Supplier shall extend all possible assistance and cooperation to NPC 
regarding the transfer of technology and developing expertise in the area of 
engineering, operation and maintenance of the Plant.

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

GW-14.2 Operation and Maintenance Training at Site

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

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

a)

b)

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

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

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

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

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

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

metering data;
d) Fault finding;
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e) Application of protection and control settings/reconfigurations, 
including integration of supplied controllers.

f) Integration of additional equipment for the expansion of the 
system (DPP, ESS and SPP): and

g) Basic procedures to be conducted during routine and demand 
maintenance as well as the emergency restoration procedures 
for the underground 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.

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 
specifled in this section.

Generaily, 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.

NATIONAL POWER CORPORATION

CD>
Vi-GW-34



I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP2221493Se

Where a specific coating system is mentioned eisewhere in the Specifications, 
the Supplier shaii 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) Piant 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 wifi 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) coals of 
protective anti-rust paint.

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

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

GW-15.3 Application of Paint

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

No painting shall take place outdoor during the presence of rain, fog, dew or 
where the surfaces may be otherwise damp; in particular, and no application of 
paint should be made on plaster surfaces that are not completely dry. No 
coating shall be applied unless the surface is at minimum of 3°C above dew 
point.
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For successive coats, first coat shall be dried hard before the second coat. The 
coior of successive coats must be sufficiently different to allow easy 
identification of the sequence of painting of surfaces for control purposes.

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

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

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

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

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

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

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

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

Should the measured dry film thickness result to less than the specified one, 
the Supplier shall apply additional paint to the coat inspected or shall increase 
the thickness of succeeding coat, as applicable, to assure the specified total 
dry film thickness.

GW-15.4 Hot Dip Galvanizing

The zinc protective coat shall be adherent, smooth and free from discontinuity 
and imperfections such as bubble, porosity, cracks, or other irregularities of the 
protective layer.

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

GW-16.1 General

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

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

GW-16.2 Quality Assurance Program

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

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

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

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

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

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

The Supplier shall ensure that 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

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

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

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

GW-16.5 Reporting and Corrective Action

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

GW-17.0 MEASUREMENT OF PAYMENT

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

GW-18.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

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

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

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 fora 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:

c) Make necessary adjustment/updates on instruments, controls, system 
configurations and firmware/software:

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

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

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

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

Accordingly, the warranty bond shall be extended.

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

Penalty = Prevailing electricity rate in pesos per kW-hour x Produced 
Energy based on the approved Annex H.52 in kWh/day x 
number of shutdown days counted from 11th day of supplier’s 
receipt to NPC’s request without action.

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

2 Approved Annex H. 5 "Computation of Performance Ratio and Annual Yield using PVsyst Software”
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PART I - TECHNICAL SPECIFICATION 

AW - ARCHITECTURAL WORKS 
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PART 1 - TECHNICAL SPECIFICATIONS

AW- ARCHITECTURAL WORKS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

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

AW-1.2 Submission of Drawings

In accordance with GW- Supplier’s/Manufacturer's Drawings the Supplier 
shall submit construction drawings for evaluation and approval, within fifteen 
(15) calendar days from effectivity date of the contract. No work shall be done 
until after drawings are approved by the NPC. All work must strictly conform 
to approved drawings.

AW-1.3 Substitution of Materials

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

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

No price increase will be allowed for a better kind of material.
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AW-1.4 Certification of Materials

The Supplier shall submit to the NPC Representative signed certificates from 
manufacturer or sole distributor of equipment and materials to be furnished 
and installed by the Supplier, certifying as to the kind, quality, rated capacity,

quantity, performance and other descriptions of the equipment and materials 
delivered under a receipt number and date. No equipment or materials shall 
be erected, installed or applied such as electrical fixtures and accessories, 
concrete reinforcing steel, cement, G.l. and C.l. pipes, valves and fittings, 
plumbing and sanitary fixtures, building materials and finishes, paint and 
waterproofing, etc., without the required certificates.

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

The measurements for the execution and payment of the Works, including 
provisions of the measuring equipment and the engagement of tabor 
Connecting up of water, gas and electricity from the mains of the site 
indicated by the NPC Representative to the points of use 
Provision of small equipment and tools
Safeguarding the Works against surface water, which shall normally be 
reckoned with, and its possible necessary removal 
Protecting the Works from heat, wind and rain 
Protection and safety measures required
Protecting the executed works and the items handed over the execution of 
same from damage and theft up to the time of acceptance 
Supplying of the operational materials 
Supplying of consumable stores 
Supplying of fitting dowels
Supplying of simple type pipe covering, e.g., in the shape of pipe 
sheathings with corrugated cardboard and the like 
Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers, 
etc.
Installing and dismantling as well as providing all framework and scaffolds 
Making blackouts on concrete 
Chemical preservation of timber 
Instructing the operating and maintenance personnel

NOTE: The above provisions are general for all types of buildings. The
Supplier shall be guided accordingly by the applicable provisions 
in the specifications and what is shown in the drawings for each 
type.
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AW-1.6 Measurement and Payment

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

Payments for each architectural item will be made at the corresponding 
contract unit price per square meter, linear meter, cubic meter and number of 
pieces/sets, for the pertinent items under Architectural Works in the Schedule 
of Requirements.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of each work.

AW-2.0

AW-2.1

AW-2.2

AW-2.3

PAINTING AND VARNISHING

General

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

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

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

Inspection of Surfaces

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

Materials

All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.
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Paints shall be brought to the Site in tightly closable, convenient, original 
containers, if nothing to the contrary is stipulated in the Specifications. The 
containers shall be marked in a durable manner with the following particulars:

• Maker
• Paint and relevant thinner
• Gross and net weights
• Date of supply by the maker's factory

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

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

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

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

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

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

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

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

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

The use of white zinc (lithophones) will not be allowed.
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A place will be designated by the NPC Representative for the storage of paint 
materials and tools. Whenever it may be necessary to change the location of 
this storage piace, the Supplier shall promptly move to the newly designated 
place. The storage space floor shall be adequately protected from damage 
and from paint. Paint shall be covered at all times, safeguards taken to 
prevent fire.

AW-2.4 Colors and Samples

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

AW-2.5 Workmanship

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

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

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

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

Painting coat as specified are intended to cover the surfaces perfectly, if 
surfaces are not fully covered, further coat shall be applied to attain the 
desired evenness of the paint application.
All parts of moldings and ornament shall be left clean and true to details.
All finish shall be uniform as to sheen, color and texture, except when glazing 
is required.
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AW-2.6 Protection

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

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

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

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

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

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

AW-2.7 Paint Application

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

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

Paint, gloss and coat shall be bond firmly and be of even surface without 
scars and strips.
The surface shall be smooth, if not otherwise stipulated in the Specifications, 
such as finely or coarsely granulated.

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

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

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

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

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

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

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

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

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

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

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

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

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

I
In paint systems involving coats, the various 
distinguishable from each other by their shade.

coats of paints shall be
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AW-2.8

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

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

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

Painting Systems

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

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

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

Concrete and Plastered Surface

of special compositions

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

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

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

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

• 1 coat with a plastic-modified hydraulic mortar.
• 2 coats of an oil-resistant synthetic resin based paint.

Concrete exposed to Mechanical and Chemical attack.

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

• 2 coats of 2-pack epoxy-based paint.
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I

Concrete flooring exposed to mechanical wear and oil.

• 3 coats of chlorinated rubber-based paint. The first coat shall contain 
15% thinner.

Internal concrete, plastered walls exposed to abrasion.

• 3 coats of an oil-free, synthetic resin-based, dust-binding paint. 

Concrete flooring subject to minor mechanical wall.

• 2 coats of an oil-free, synthetic resin-based, dust-binding paint.

Internal plastered ceilings and walls.

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

Wooden Surfaces

a) Exterior Parts - Application of coatings such as enamels, varnishes, 
pigments and solvents on wooden exterior surfaces shall be based on 
the standards specified in ASTM D1006 for appropriate coatings 
application.

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

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

pigments.

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

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

1.

2.

3.

First Coat. Fill open grained wood with natural wood paste 
fillers, as is, or mixed with oil-wood stain to obtain desired 
shade. Apply along the grain within 30 minutes. Let dry 
overnight and sand lightly.
Second Coat. Apply any one (1) of the colors of oil-wood 
stain: oak, walnut, marble, and mahogany. Dry overnight and 
sand lightly.
Third Coat. Spray required coats of lacquer sanding sealer. 
Let dry for 30 minutes and sand to smooth.
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4. Choice of any of the following topcoats:

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

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

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

Steel Surfaces

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

AW-2.9 Measurement and Payment

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

AW-3.0 PLUMBING FIXTURES AND FITTINGS

AW-3.1 General

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

AW-3.2 Make

The model numbers herein given are intended to illustrate the quality and 
design of fixtures that will be required. American standard fixtures specified 
herein and any substitution made to any item of fixtures specified must first be 
approved by the NPC Representative.

AW-3.3 Trade Marks

All plumbing fixtures and fittings must bear the trademarks of the 
manufacturer.
Maintenance Manual shall be submitted including complete instructions for 
replacing valve washers and strainers and give manufacturer’s recommenda
tions as to cleaning finish fixture surfaces.

Submit samples of valves, faucets, trims and others for approval of the NPC 
Representative.
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AW-3.4 Fixtures

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

Bibbs - Nickel Plated Copper or Brass Alloy

Floor Drain - Stainless or Brass Alloy 

Clean-outs - Unplasticized Polyvinyl Chloride

AW-3.5 Installation

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

Installed plumbing fixtures shall be kept clean and in working order for 
adequate protection so as not be used by anybody until issuance of 
Certificate of Completion.

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

All flush valves shall be equipped with vacuum breaking devices.

AW-3.6 Toilet Accessories

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

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

Liquid Soap Dispenser

AW-3.7 Measurement and Payment

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

I
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AW-4.0

AW-4.1

AW-4.2

AW-4.3

AW-4.4

I

I

WATERPROOFING

General

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

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

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

Materials

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

Surface Preparation

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

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

Execution of Work

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

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

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

Prior to acceptance of the job, all waterproofed surfaces shall be given a 48- 
hour flooding and the Contractor shall remedy at once any evidence of 
leakage. Flooding test shall be done by plugging all drains, building 
temporary dams at opening so that water will be 25.4mm (1”) deep at high 
point of waterproofing.
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AW-4.5

AW'4.6

Concrete topping to be used shall be 20.70MPa as per ACI specifications and 
50mm (2") thick (minimum) excluding the finish and reinforced with welded 
steel wire fabric as per ASTM A185-73 specifications.

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

extensive unevenness of the bed

too rough, too porous, too smooth surfaces

sharp edges of boarding and ridges
variation from the horizontal or fall stipulated in the Specifications or dictated 
by circumstances
incorrect level of the surface of the bed 

non-rounded corners, edges and channeling 

stress and settlement cracks, holes 

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

inadequate firmness of the bed 

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

Guarantee

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

Measurement and Payment

Measurement for payment for Membrane Waterproofing will be based on 
what is required on the Schedule of Requirements.
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AW-5.0 CONCRETE MASONRY WORKS

AW-5.1 General

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

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

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

AW*5.2 Materials

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

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

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

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

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

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

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

b) All horizontal reinforcement shall be tied to vertical reinforcement.
c) Reinforcement shall be as specified in Section “Structural Steel".
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Cement shall be Portland cement of approved brand conforming to ASTM 
Specifications C150, Type I or Type IP.

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

Installation

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

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

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

AW-5.4 Concrete Lintel

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

AW-5.5 Testing of CHB

Test samples from every 500 units shall be taken at random from the CHB to 
be used before installation. The testing shall be performed by a laboratory 
approved by the NPC Representative and the cost thereof shall be charged to 
the account of the Contractor. Concrete hollow blocks represented by such 
samples, failing to meet the requirements under the latest edition ASTM 6129 
shall be rejected.
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AW-5.6 Measurement and Payment

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

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

AW-6.0 PLASTERED PLAIN CEMENT FINISH

AW-6.1 General

The work to be done under this section includes furnishing of all labor, 
materials, equipment and other facilities and the satisfactory performance of 
all work necessary to complete all cement plaster finish.
Plaster mixture is applied in layers to masonry and reinforced concrete, 
surface to interior or exterior walls and ceilings.

AW-6.2 Materials

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

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

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

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

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

AW-6.3 Application

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

The lath for plastering shall be leveled, plumb and well secured to the backing 
material! The leveling elements installed would include grounds and screeds. 
For walls, a screed shall be installed at the base of the wail with its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set 
at the exact thickness of finished plaster. Around all openings and the 
intersection with the ceiling grounds are Installed.
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AW-6.4

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

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

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

Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for plain cement finish. Payment will 
be made at the corresponding pertinent pay item under architectural works in 
the Schedule of Requirements. Payment shall constitute full compensation for 
all labor, materials, equipment, tools and incidentals necessary for the 
completion of this work.
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AW‘7.0 CONCRETE FLOOR HARDENER

AW-7.1 General

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

AW-7.2 Materials

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

AW-7.3 Measurement and Payment

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

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

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.
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AW-8.0 ROOF GUTTER

AW-8.1 General

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

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

AW-8.2 Materials

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

AW-8.3 Workmanship

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

AW-8.4 Measurement and Payment

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

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

AW-9.1 Scope of Works

a) Downspouts

Downspouts shall be 100 mm diameter unplasticised PVC, or as 
indicated in the drawings complete with fittings and accessories down to 
the catch basin and water storage tank.

b) Roof Drain

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

AW-9.2 Measurement and Payment

a) Downspouts

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

b) Roof Drains

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

Unless otherwise specified In the Schedule of Requirements, no separate 
measurement and payment will be made for downspout and roof drain. 
Payment will be made at the corresponding pertinent pay item under 
architectural works in the Schedule of Requirements. Payment shall constitute 
full compensation for alt labor, materials, equipment, tools and incidentals 
necessary for the completion of this work.
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AW-10.0 SOIL TREATMENT

AW-10.1 General

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

The Contractor shall treat the soil under the building and immediate 
surroundings to make it impervious and toxic to subterranean termites, often 
referred to as white ants or “anay” by application of soil poison solutions.

AW-10.2 Material

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

AW-10.3 Application

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

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

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

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

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

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

AW-10.4 Measurement and Payment

Unless othenvise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for soil treatment. Payment will be 
made at the corresponding pertinent pay item under architectural works in the 
Schedule of Requirements. Payment shall constitute full compensation for all 
labor, materials, equipment, tools and incidentals necessary for the 
completion of this work.
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AW- 11.0 ROOFING AND SIDING SHEETS

AW-11.1 General

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

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

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

AW-11.2 Materials

Material for roofing and siding sheets will be weather and chemical resistant. 
It shall be ductile zinc-aluminum coated metal sheet. Base metal shall be 
determined as specified in the drawing that shall be 0.5mm thick. Bended 
sheets such as flat barge caps, flashings, ridge rolls, capping and moldings 
that serve as its accessory components shall have the same composition with 
the roofing and siding sheets of which minimum thickness base metal shall be 
0.5mm. Gutters likewise shall have the same material composition with base 
metal thickness of 0.6mm unless otherwise specified in the drawing 
commonly as stainless. Sheets must be pre-painted, baked or cut to 
designer’s choice.

I

AW-11.3 Workmanship

Roofing sheets shall be securely fastened on steel purlins and channels by 
hook or strove bolts or self drilling screws or as required. Fasteners shall have 
a maximum distance of 0.30m O.C. along purlins.

Special care shall be given to the joints, lapping, bolting and setting of closers.

AW-11.4 Measurement and Payment

Measurement and payment for Roofing and Siding Sheet will be based on 
the projected area inspected and accepted by the NPC Representative. No 
measurement & payment will be made on hidden areas covered by side & 
end overlaps, the cost for these being included in the projected area.
Payment will be made at the corresponding unit price per square meter for 
pertinent items under Architectural Works in the Bill of Quantities.
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TECHNICAL SPECIFICATIONS

CW-CIVILWORKS

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

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

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 choose to utilize the 
NPC’s power supply, he shall make an arrangement with NPC concerned 
group as to the billing rates and other requirements needed for direct 
connection to NPC.

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.
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CW-1.10 Removal of Camp and Construction Facilities

After the completion of the work covered by the contract and prior to 
acceptance of the completed work, the entire camp facilities of the Supplier, 
including its water supply system, electric distribution system, quarters, 
warehouses, shops, dining hails, 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.

CW-1.11 Measurement and Payment

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

I
I

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 all civil 
works under this project.

CW*3.2 General Conditions

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

a) Designate a Safety Officer and a Pollution Control Officer who shall 
respectively handle ail 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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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.

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

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

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

CW-3.3 Measurement and Payment

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

CW-4.0

CW-4.1

SITE GRADING

Scope

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

CW-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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

CW-4.3 Grading

CW-4.3.1 General

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

CW-4.3.2 Classification of Materials

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

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

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

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

In the event that construction of concrete footing or other concrete 
foundations is on fill, the fill shall be compacted efficiently and thoroughly so 
that when the fill is tested for compaction at the required foundation elevation 
for the structure, the required bearing capacity is attained but in no case less 
than 17.24MPa. 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.

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading 
operations or after completion of grading but prior to acceptance of the work, 
the Supplier shall remove and dispose the slide materials and also to trim the 
slopes as directed to leave the slopes in a safe and neat condition all at no 
additional cost to NPC, unless occurrence of such slides is occasioned by 
causes beyond control of the Supplier, in such event, payment for the 
satisfactory removal and proper disposal of slide material and finishing and 
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of 
the contract unit price per cubic meter for the item Grading Excavation.

CW-4.3.6 Slip-Outs

In the event of slip-outs in any part of the grading fill prior to final acceptance 
of the work, the Supplier shall rebuild such portion of the fill. In the case it is 
determined that the slip-outs was caused through the fault of the Supplier, the 
rebuilding of the fill shall be performed by the Supplier at no extra cost to 
NPC; otherwise, the reconstruction of the fill will be paid for thirty percent 
(30%) of the contract unit for the item. Grading Fill.
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CW-4.4 Disposal

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

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

CW-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

CW-4.7 Measurement and Payment

CW-4.7.1 Clearing and Grubbing

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

CW-4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Stripping. Corresponding cost 
hereof shall be included in the unit bid price of relevant item(s) in the 
Schedule of Requirements.
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CW-4.7.4 Grading Excavation

I

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

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

CW-4.7.5 Grading Fill

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

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

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

I
I

I

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 (a/S”)

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.

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

CW-5.3

CW-5.3.1

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

Construction

Excavation

I

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 
undislurbed/natural ground surface. All excavation shall be carried out 
according to the lines, slopes and grades shown on the drawings. In 
case an increase or decrease in quantities occur as a result of 
changes made by the NPC to such lines, slopes, and grades, the 
provisions on Variation Orders under the General Conditions of 
Contract (GCC) shall apply.

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

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

b. Structural Excavation. Structure Other Than Pinas

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.

I
I
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c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

Service pipes shall be buried to a depth of at least 0.15 meter below 
grade line.

CW>5.3.2 Structural Foundation Fill

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

CW-5.3.3 Special Foundations

CW-5.3.4

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.

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

2. Drainage and Sewerage Pipes

After the pipes have been installed and grouted joints sufficiently 
cured, but in no case less than seven (7) days allowed for curing as 
specified in NSCP and the whole pipeline inspected, backfill materials

specified herein shall be placed in layers as directed, each layer either 
dried or moistened as directed and thoroughly tamped. The backfill 
shall be brought up evenly on both sides of the pipe up to the top of 
the pipe and finally up to the finished grade surface.

3. Water Supply Pipes

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

CW-5.4 Measurement and Payment

CW-5.4.1 Structural Excavation

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

CW-5.4.2 Structural Foundation Fill

I

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

CW-5.4.3 Special Foundations

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

CW-5.4.4 Structural Backfill

CW-5.4.5

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

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

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

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

MaterialsCW-6.3

CW-6.3.1 Cement

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

Unless othenwise specified, cement shall be ordinary Portland Cement. Type 
IP for general construction which concrete is not in contact with soils or 
ground water and Type 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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CW-6.3.5 Formwork

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

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

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

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

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

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

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

CW-6.4.2 Reinforcing Steel

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

CW-6.5.1 General

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

CW-6.5.2 Formwork Construction

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

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

The inside surfaces of forms shall be cleaned of all dirt, mortar and foreign 
material. Forms, which will subsequently be removed, shall be thoroughly 
coated with a release agent or coating prior 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.

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

Coatina: 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 coals 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.

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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CW-6.5.6 Finishing Concrete

CW-6.5.7

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.% Strenath
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.

CW-6.5.9 Sampling and Testing of Concrete

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

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

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

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

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

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

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

CW-6.5.10 Tolerances and Repairfor 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.

CW-6.5.11 Second Stage Concrete

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

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

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

CW-7.0 REINFORCING STEEL

CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

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

CW'7.2.2 Sampling

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

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
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CW-7.3.4

I

with such lists and diagrams to make them comply with the drawings shall be 
borne by the Supplier.

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

CW-7.3.2 Fabrication

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

Bars 6mmO to 20mm® inclusive 
Bars 25mm® and 28mm®
Bars 32mm® 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.

CW-7.3.3 Protection of Material

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

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

Placing and Fastening Reinforcement & Miscellaneous Material fACI- 
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 instali and secure the reinforcement 
properly. All reinforcement, when placed, shall be free from rust, scale, oil, 
grease, clay, and other coatings, and foreign substances that would reduce or 
destroy the bond. Rusting of reinforcement shall not reduce the effective 
cross sectional area of the reinforcement to the extent that the strength is 
reduced beyond specified values. Heavy, thick rust or loose, flaky rust shall 
be removed by rubbing with burlap or other approved method, prior to 
placing. Reinforcement that has bends not shown on the project drawings or 
on approved shop drawings, or is reduced in section by rusting such that its 
weight is not within permissible ASTM tolerances, shall not be used All 
reinforcement shall be supported and wired together to prevent displacement 
by construction loads or by the placing of concrete. Unless directed otherwise 
by the NPC, reinforcement shall not be bent after being partially embedded in 
hardened concrete. Detailing of reinforcing shall conform to ACI 315. Where
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cover over reinforcing steel is not specified or indicated, it shall be in 
accordance with ACI 318.

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

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

Reinforcement shall be placed accurately and secured. It shall be supported 
by suitable chairs and spaces or by metal hangers. On the ground and where 
otherwise subject to corrosion, concrete or other suitable non-corrodible 
m^erial 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 

Spacing bars in walls and 
solid slabs
Spacing bars in beams and 
footings
Height of top bars 
Stirrup spacing:
(1) For any one stirrup
(2) For over-all group

c.

d.

e.
f.

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup
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Anchors and bolts; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete 
construction shall, where practicable be placed and secured in position when 
the concrete is placed. Anchor bolts for machines shall be set to templates, 
shall be plumbed carefully and checked for location and elevation with an 
instrument, and shall be held in position rigidly to prevent displacement while 
concrete is being placed.

CW>7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where splices in addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC 
prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 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 full lengths indicated on the 
Drawings. Splicing of bars, except where shown on the Drawings will not be 
permitted without the written approval of the NPC. When allowed, splices 
shall be staggered as far as possible and with a minimum separation of not 
less than 40 bar diameters. Not more than one-third of the bars may be 
spliced in the same cross section, except where shown on the Drawings.

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

Splice Type Grade 40 Min.Lao BytNot Less Than

Tension
Compression

24d
20d

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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Measurement and Payment

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

I

CW-8.0 STRUCTURAL STEEL

CW-8.1 General

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

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

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 ail 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
AoZO.

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

NATIONAL POWER CORPORATION

dll VI-CW-24



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se
materials shall be replaced or, when permitted by NPC, may be repaired in an 
approved manner at no additional cost to NPC.

CW-8.2 Materials

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

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

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

CW'8.2.1 Steel

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

Structural Steel: 

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:

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

Bolts:

Nuts:

Washers:

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 B
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Welding electrodes and steel structural members shall use;

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metallic

CW-8.3 Execution

CW‘8.3.1 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 ernbedded in concrete or mortar. Surfaces to be welded 
shall not be coated within 12 mm from the specified top of the weld prior to 
welding. Ensure that the surfaces are thoroughly dry and clean when the 
paint is applied. Do not paint on wet weather except under cover. Do not 
apply paint to steel, which is at a temperature that will cause blistering or 
porosity or will otherwise be detrimental to the life of the paint. Apply paint in a 
high-quality workmanship manner and coat all joints and crevices thoroughly. 
Prior to assembly, paint all surfaces that will be concealed or inaccessible 
after assembly.

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

• Field painting: When the erection work is complete, the heads 
of field bolts, all welds and any surface from which the shop 
coat of paint has become worn off or has othen/\rise 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.
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CW-8.3.4

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

Erection

Except as modified herein, erect steel in accordance with the AISC “Manual 
of Steel Construction". Where parts cannot be assembled or fitted properly as 
a 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

YLsual Inspection of Weldinq: 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 
‘or_tful^ace cracking, porosity, and slag inclusions; excessive roughness; 
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat 
and concavity. Inspect the preparation of groove welds for adequate throat 
opening and for snug positioning of backup bars
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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.

Measurement and Payment

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

CW-9.0 REINFORCED CONCRETE FOUNDATION FOR ENERGY STORAGE
SYSTEM AND SOLAR POWER PLANT TRANSFORMER AND OTHER 
ASSOCIATED STRUCTURES (DESIGNED/CONSTRUCTED BY
SUPPLIER)

CW-9.1 Scope

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

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:

1.
2.

3.
4.

5.
6.

Compressive strength of concrete shall be 20.7 MPa at 28 days 
Reinforcing steel shall conform to Philippine National Standards grade 
DSB 275
Compacted sand and gravel bedding shall be 150 mm thick
Soil bearing capacity shall be subject to the Supplier’s determination
and verification at the site
Wind velocity: 320 kph or in accordance to the latest edition of NSCP 
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
Top of foundations/pedestals shall be 300 mm above the finished 
ground elevation

^Not applicable on non-crltlcal structures/joints and as directed/required by NPC Design Engineer, 
NATIONAL POWER CORPORATION
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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.

CW-9.3 Measurement and Payment

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

CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1 Scope

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

CW-10.2 Materials

CW-10.2.1 PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to IS04435 
or equivalent. Details/scheme of perforation shall be as indicated in the bid 
drawing or as directed by NPC,

CW‘10.2.2 Bedding Material

A. For Stable Soil and Rock Foundation

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

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

CW-10.3 Construction

CW-10.3.1 Appurtenant Structures

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

CW-1p.4 Pipe Installation

CW-10.4.1 General

Before any drain pipe is installed, the sand or concrete bedding shall have 
been prepared and approved in accordance with the grade, shape, and 
dimensions shown on the drawings, or as directed by the NPC. No pipe over 
45.7 cm (18") in diameter shall be laid on concrete bedding until seven (7) 
days have been elapsed after placing the concrete bedding Pipes under 
45.7 cm (18”) in diameter may be laid after five (5) days elapsed after olacina 
the concrete bedding.

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

CW-10.5 Measurement and Payment

CW-10.5.1 Appurtenant Structures

Measurement and payment for appurtenant structures like septic tank. 50mm 
dia. and 100mm uPVC shall be included in the unit bid price of specified in 
the Schedule of Requirements.

CW-10.5.2 Bedding

No separate measurement and payment will be made for Sand Bedding for 
Pipes, and item, Concrete Cradle for Pipes. Corresponding cost hereof shall 
be included in the unit bid price of relevant item(s) in the Schedule of 
Requirements.
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CW-11.0 PERIMETER FENCE

CW-11.1 Scope

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

CW-11.2 Materials

I

I

I

CW-11.2.1 Cement and Reinforcing Steel

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

CW-11.2.2 Concrete Hollow Blocks (CHB)

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

CW-11.2.3 Fine and Coarse Aggregates and Water

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

CW-11,2.4 Galvanized Barbed Wire

Barbed wire shall consist of three (3) strands of 2.7mm0 heavy galvanized 
wire with 2.2mm0 four-point barbs. It shall be of the coating class as 
specified in the drawings.

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

CW-11.3 Construction

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

b, CHB Construction

Laying - All masonry units shall be plumbed, leveled and accurately 
spaced. All units shall be wetted before laying. The block should be 
laid on full mortar bedding and in such a way that no cracks are
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Anyformed between the blocks and the mortar at the time it is laid........,

horizontal and vertical CHB wall reinforcements shall be anchored to 
concrete works by means of 10 mm (3/8M) round by 609 mm (24") long 
dowels. Embedding of anchor bolts, expansion shields, conduits, etc. 
shall be done as the erection progresses.

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

I

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

c. Mortar Proportions

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

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

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

Fabrication and installation of vehicular and pedestrian gates shall 
ci^form to the requirements of the drawings or as directed by the

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

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

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

d.

e.
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CW-11.4 Measurement and Payment

CW-11.4.1 Perimeter Barbed Wire Fence

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

Payment for perimeter barbed wire fence shall be made at the corresponding 
contract unit price for perimeter barbed wire fence, shown on the Schedule of 
Requirements, which payment shall include the cost of furnishing all labor, 
materials, equipment and tools necessary for the construction of seclusion 
fence including reinforced concrete posts, CHB wall and footing, excavation 
and backfill.

I

CW-12.0 SECLUSION FENCE

CW-12.1 Scope

In accordance with the specifications contained herein, the Supplier shall 
furnish all labor, materials, equipment and tools and shall construct the 
seclusion fence including vehicular and pedestrian gate to the length or extent 
shown on the drawings or as established in the field.

CW-12.2 Materials

CW-12.2.1 Cement and Reinforcing Steel

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

CW-12.2.2 Heavy Galvanized Cyclone Wire

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

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site 
shali be tested. One roll from every fifty (50) rolls or fraction thereof shall be 
taken at random as a sample for test purposes, except in no case shall less 
than two (2) samples be tested. To determine compliance with the 
requirements of this specification, the test specimens for each of the test 
specified shall be taken from the outside end of the sample rolls representing
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the lot. If any specimen tested fails to meet the requirements of this 
specification, the roll represented by the specimen shall be rejected and two 
(2) additional rolls shall be tested, both of which shall meet the requirements 
in every respect, othenwlse the lot represented by the sample may be 
rejected.

CW-12.2.3 Fine/Coarse Aggregates and Water

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

CW-12.2.4 G.l. Pipes

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

CW-12.2.5 Structural Steel

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

CW-12.3 Construction

I

CW-12.4

CW-12.4.1

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

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

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

Measurement and Payment

Seclusion Fence including Vehicular and Pedestrian Gate

Unless otherwise specified in the Schedule of Requirements, measurement 
for payment shall be based on the number of linear meters of seclusion fence 
including pedestrian gate constructed and accepted.

Payment for seclusion fence shall be made at the corresponding contract unit 
price for seclusion fence, shown on the Schedule of Requirements, which 
payment shall include the cost of furnishing all labor, materials, equipment 
arid tools necessary for the construction of seclusion fence including 
reinforced concrete posts, CHB wall and footing, excavation and backfill.

NATIONAL POWER CORPORATION
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STEEL POLE WITH CROSS-ARMS AND BRACES 

CW-13.1 Description

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

CW-13.2 Pole Requirements

The poles shall be manufactured and supplied with the required holes, rigging 
accessories, insulator attachment plates, lugs for bolted steps, guying 
attachments, ground clamps complete with bolts, nuts, washers and 
miscellaneous fittings, whenever necessary, and shall have the following 
properties of steel poles;

I
I

Description 40’ (12.20 m) 35’ (10.65 m) 30’ (9.15 m) 25’ (7.62 m)
Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octaaonal Octaaonal Octaaonal Octaaonal
Minimum Yield
Strenath

345 MPa 345 MPa 345 MPa 345 MPa

The tip and butt shall be covered with plate similar to body thickness.

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

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

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

CW-13.3 Pole Erection

The Supplier shall use standard and accepted practice and method of 
erecting the poles depending on their location. The Supplier shall excavate 
holes for poles setting to a depth indicated below:

Death of Pole Settina
Length of Poles In Earth In Rock

Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5.0 1.22 4.07.62 25 1.40 4.6 1.22 4.0

NATIONAL POWER CORPORATION
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I

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

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

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

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

CW-13.4 Measurement and Payment

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

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

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

I EW - ELECTRICAL WORKS 

EW - 1.0 - SOLAR PV SYSTEM
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-1.0 SOLAR PV SYSTEM...........................................................................................
EW-1.1 Technical Specifications of the PV Componente................................................"'."” .1
EW-1.2 Solar PV Modules................................................................. 1
EW-1.3 String Inverters................................................................. ..... 2
EW-1.4 DC Boxes........................................................................... ...... 4
EW-1.5 AC Combiner Boxes................................................................................... ..... 4
EW-1.6 SPP Digital Energy Meter........................................................................... .............5
EW-1.7 DC and AC Switches.............................................................................. ........... 7
EW-1.8 Power Cables and Accessories................................................................... 7
EW-1.9 Grounding and Surge Protection................................................... a
EW-1.10 Solar PV Plant (SPP) Transformer.................................. a

EW-1.10.1 General................................................................... g
EW-1.10.2 Technical Requirements.............................................. 9
EW-1.10.3 Design Requirements........................................  i'g
EW-1.10.4 Design and Construction Features..................... 1P
EW-1.10.5 Fittirigs and Accessories.....................................  14
EW-1.10.6 Equipmentand Marking.......................................... 15
EW-1.10.7 Standard and Common Tools.......  ir
EW-1.10.8 Tests.................................................................... 1?
EW-1.10.9 Failure to Meet Guarantees.................................  1@
EW-1.10.10 Data and Documentation Requiremente...... ...................................... 17

EW-1.11 Job Site Cameras............................................................  17
EW-1.11.1 Technical Characteristics..................................  17
EW-1.11.2 Technical Requirements.................................... 1g

EW-1.12 Measurement of Payment...............................  ig
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PART I - 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,
technicai specifications and standards for the Soiar PV modules, Mounting
structures, inverters. AC and DC switches and protections, etc.

EW-1.2 Solar PV Moduies

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

b) The modules to be supplied shali have the same manufacturer and 
model for aii installations required in this document, including required 
number of spares.

c) The Solar PV modules shall be crystalline silicon type. The Supplier 
shall provide PV modules of the same type, brand, capacity and 
specifications to avoid mismatch losses. PV modules shall have a 
minimum efficiency of 21%.

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

e)

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 of 
photovoltaic (PV) modules

NATIONAL POWER CORPORATION

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.

Solar PV Module shall be manufactured by a Tier 1 category listed by 
Bloomberg New Energy Finance. The bidder shall submit a copy of the 
Latest list of Tier 1 manufacturer by Bloomberg New Energy Finance
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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 compiiant 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) Each string inverter shall have at least one (1) Maximum Power Point 
Tracker (MPPT). The MPPTs shali automatically operate the Solar PV 
plant. It shall be microprocessor/microcontroller-based to minimize 
power losses and maximize energy utilization.

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

c) . Each inverter shall have an 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.

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

NATIONAL POWER CORPORATION VI-EW-1.0-2
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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.

]) 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.

l) 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 otherwise within 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.

NATIONAL POWER CORPORATION
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a) The DC Boxes shall be dustproof, vermin and waterproof and sturdy 
and shall have at least IP65 Protection. It shall be mounted on the PV 
module support structures.

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.
2.
3.
4.
5.

Incoming DC oables from the solar array 
DC isolation switch/circuit breaker per String 
At least type II DC surge protection device (SPD) 
Outgoing DC oables to the string inverter 
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 proteclion/disconnect switch 
and DC SPDs (at least type II) per string, the Supplier may opt to supply 
a separate DC combiner 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 Combiner Boxes

a)

b)

The AC Combiner box shall be dust proof, vermin proof, waterproof 
sturdy and shall be 1P65 rated.

The AC Combiner box shall have suitable cable entry points fitted with 
cable glands of appropriate sizes for both incoming and outgoing 
cables. Proper markings shall be provided on the bus bar for easy 
Identification and cable ferrules shall be fitted at the cable termination 
points. The bus bars shall be made of copper of appropriate capacity 
with adequate safety factor.

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

Incoming cables from each string inverter 
AC circuit breakers of each string inverter 
Main AC circuit breaker
At least type II AC surge protection devices (SPD)
Digital Metering System
Outgoing cables to the low voltage side of the SPP Transformer 
Provision for earthing

1.
2.
3.
4.
5.
6. 
7.

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

e) The AC combiner box shall be provided with digital metering system 
with display window capable to measure single and three phase 
electrical parameters through respective control switches. It shall be 
able to interface with the hybrid controller. Digital meter to be used shall 
meet the minimum specifications requirement stated in EW-1.6 SPP 
Digital Energy Meter.

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

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

EW-1.6 SPP Digital Energy Meter

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

EW-1.6.1 Technical Characteristics and Requirements

The SPP digital energy meter shall be furnished and 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:

I

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 3 or 4
2 Voltaqe, V 120-480
3 Accuracy class 0.2s
4 Current Ranqe Class 10
5 Frequency. Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable

9
The Kilowatt-hour meter 
to be provided is certified 
and approved by ERC

Yes

10 Communication Port for 
Kilowatt-hour meter To be Provided

11 Meter Test Block
No. of Poles 10 (4 Voltaqe & 6 Current Terminals)

NATIONAL POWER CORPORATION
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Rated Voltaqe, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required

12 Metering Current
Transformer

a. Application 
(Indoor/Outdoor) Outdoor

b. Insulation tvoe Full cast epoxv resin
c. Primary rated 

current, A 250
d. Secondary rated 

current for all 
windings, A

5

e. No. of cores One (1) core Secondary CT
f. CT ratio 250:5 A
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 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:

1.
2.
3.
4.
5.

6.
7.
8. 
9.

Pilferage proof 
Tamper Proof 
Wrong Wiring Alarm 
Current Flow display
Can withstand the temperature of -20°C to +70°C and Humidity of up to 
95% non-condensing 
With back light display
With built-in battery for LCD display and back-up battery 
TOU Programmable Ready
Measure display (Energy, RMS voltage & current per phase, Reactive 
& Apparent Power, Power factor. Frequency, Calendar, Time and etc.)

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

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

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP2221493Se

EW-1.7 DC and AC Switches

a)

b)

DC Side

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

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

AC Side

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

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)

I
b)

c)

d)

e)

f)

NATIONAL POWER CORPORATION

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

• Modules/panels within the PV array
• PV array and Inverter
• Inverter
• AC combiner box

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

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

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

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

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

VI-EW-1.0-7
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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.

EW-1.9 Grounding and Surge Protection

a) The Solar PV power system & structures shall be grounded properly 
using adequate number of earthing kits. All metal casing or shielding, 
PV module frame and mounting structure of the Solar PV power system 
shall be grounded to ensure safety. Grounding materials/equipment 
and design shall comply in accordance 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 transfonner and accessories for use in electric generating plants. The 
rating of this transformer is specified in the Technical Data Sheets and in GW

NATIONAL POWER CORPORATION
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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

The supplied SPP transformer for Sabtang Solar PV Plant 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-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-Windinq 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±2x 2.5%
b. X-Winding N/A

NATIONAL POWER CORPORATION
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I

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 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 actuai ioad requirements at the service and 
operating conditions specified herein.

EW-1.10.3.2 Voltage

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

EW-1.10.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-1.10.3.4 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

Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.
VI-EW-1.0-10NATIONAL POWER CORPORATION
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I
I

I

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

EW-1.10.3.5 Short Circuit Withstand Capability

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

EW-1.10.3.6 Transformer Loss Evaluation

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

The transformer shall be designed for the most economical loss ratio (copper 
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 
transformers.

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
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EW-1.10.3.9 Tolerances

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

I
I

I

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.

NATIONAL POWER CORPORATION m VI-EW-1,0-12
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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.

NATIONAL POWER CORPORATION CD VI-EW-1.0-13
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EW-1.10.4.5 Gasket

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

I
I

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

I

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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g) Lifting Lugs
h) Anchor Bolts
i) Earthing Terminals
j) HV/LV Insulating Shroud

EW-1.10.6 Equipment and Marking

I
I

I

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 performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following;

EW-1.10.8.1 Routine Test

1.
2.
3.
4.

Ratio, Polarity and Phase Relation Test
No Load Losses and Excitation Current at rated Voltage and Frequency 
induced Potential Test (Low-frequency Dielectric Test)
Mechanical (Leak Test)

NATIONAL POWER CORPORATION
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EW-1.10.8.2 Design Test

1. Winding Resistance Measurement Test
2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4. Lightning Impulse
5. Audible Sound Level
6. Mechanical (Lifting & Moving Devices, Pressure Test)

EW-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.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11. 
12.

Check level and alignment of the installed transformer; 
Check tightness of connections and fastenings;
Check proper grounding:
Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;
Check cable glands and entrance;
Check on the proper installation of transformer accessories; 
Winding resistance;
Insulation Resistance;
Transformer Turns Ratio; and 
Dielectric Test;
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

Where 

S

Nl-l 

Nlm 

Nlg

= 2 {(Nti) (Nlm - Nlg) + (Ll) (Llh - Llg)]

- Amount to be deducted from the Contract Price
_ Price in Php/Watt for the no-load losses as stated in the 

Technical Data Sheets
= Measured no-load losses expressed in Watt
= Guaranteed no-load losses as slated on the Technical Data 

Sheets
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I _ Price in Php/Watt for the load losses as stated in the Technical 
L Data Sheets

Llm = Measured load losses expressed in Watt

Llg = 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.

3.

4.

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

Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories:

Duly signed Routine Test Results; and

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

I
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 all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-1.11.1 Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the construction of SPP, ESS 
and access areas for a routine documentation.

At least four (4) sets of job site cameras must be installed before works shall 
be done in the project sites. Exact placement/location of cameras shall be 
approved by NPC.

NATIONAL POWER CORPORATION m VI-EW-1.0-17
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I
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 cameras shall meet the technical requirements in the specifications. 
It shall have a dust proof and weather resistant protective enclosure complying 
with the technicai 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 Crystal Disolav (LCD)
4 Image Sensor Resolution At least 1.3

Megapixel CMOS
5 View Anqle At least 110 degrees
6 Still Imaae Resolution 1280x720
7 Time Lapse interval 15 minutes/ 

User-Droqrammabie
8 Battery Type Standard AA or AAA Sized 

Alkaline Batteries
9 Battery Life At least 120 days of 

image recording
10 Additional Batteries (Spare) To Be Provided
11 Enclosure IPX4 compliant
12 Storage Memory SDHC
13 Storage Capacity 32 GB
14 Additional Storage per camera 

(Spare) At least one (1)

NATIONAL POWER CORPORATION
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When the installation of the job site cameras is completed, the operation and 
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

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 VII of the Bid Document. The cost of each item shall cover all works 
required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION
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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
EW-2.1 Definition of Terms................................................................................ -I
EW-2.2 Scope of Works................................................................................. 2
EW-2.3 Site Conditions....................................................................................................... ..
EW-2.4 Energy Storage System (ESS).................................................................................. 3

EW-2.4.1 Battery Management System (BMS).....................................................3
EW-2.4.2 Battery Moduies®atteries.................................................................... 4
EW-2.4.3 Power Conversion System (PCS) / Battery Inverter 5
EW-2.4.4 ESS Control System (ECS)/ ESS controller....................................ZZs
EW-2.4.5 ESS Digital En^gy Meter.................................................................... 5
EW-2.4.6 ESS Endosure/Cabinet.................................................................... 7
EW-2.4.7 ESS Transformer..................................................................... 8

EW-2.5 Wairany.......................................................................  '\i
EW-2.6 Track Record............................................................. ......... •] 7

EW-2.6.1 ESS Manufacturer...................................................................... yj
EW-2.6.2 Battery Manufactu-er......................................................................... 17

EW-2.7 Measurement of Payment.................................................................  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 Normal State of Charge (MaxNSoC) is the SoC at which 
the ESS can be charged at maximum rate (i.e. prior to taper/trickle 
charge).

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 availatile of the Usable Range of 
SoC.

g) State of Health (SoH) is an indicator of tfie remaining capacity of the 
battery system/module to deliver the requinjd Usable Energy. It shall 
reflect 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/ora performance test.

j) Cycle Lifetime is tne 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 invcirter(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 battisry system.
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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 scopes of work are enumerated below. Additional details are 
provided in the relevant sections of the tender.

a) All services, materials, and equipment necessary for the proper 
installation, maintenance, and operation of the ESS. (e.g. ESS 
enclosure/cabinet, ESS transformer, communication, control and 
power cabling, cable trays, conduits, connection hardware, safety, and 
protection equipment, etc.).

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 le^y to remedy/rectify ttie 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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• Other relevant documents (if any).

e) Training of plant and technical services personnel regarding ESS as 
part of the plant as specified in GW-14.0 Training of NPC Personnel.

EW-2.3 SITE CONDITIONS

I

a) Environmental Conditions (refer to Section VI - GW 5.0, Design & Duty 
Conditions)

b) The ESS enclosure/cabinet shall have a footprint/area adequate to 
house all the major and appurtenant equipment of ESS (considering 
clearance requirements from adjoining equipment and structures). 
Refer to Section IX - Reference Drawings, Proposed Equipment 
Layout for the allocated space for the ESS.

EW-2.4 ENERGY STORAGE SYSTEM (ESS)

The ESS shall mainly function as grid stabilization equipment by providing 
ancillary services. It shall support the operation of the whole power plant by 
providing buffer power in the event there is power and/or frequency fluctuations 
(e.g. Power output of the solar plant suddenly drops due to shading caused by 
cloud formation).

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

NATIONAL POWER CORPORATION
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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 following:

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

b) The bidder/manufacturer shall specify the MinNSoC and MaxNSoC as 
defined in EW-2.1 of this section.

I

EW-2.4.2 Battery Modules/Batteries

a) Usable Energy of the batteries shall be at least (refer to Section VI - 
GW-6.0 Supplier’s scope of works) within the warranty period. Testing 
shall be performed during factory acceptance, commissioning and at 
least once a year, or as the need arises (i.e. performance test) to 
ascertain the amount of 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-rale @25°C. The nominal C-rate of the battery to be supplied 
shall be 1C or higher. Batteries that have lov/er nominal C-rate shall be 
acceptable if these are configured in parallel to meet the equivalent 
rated power as the batteries with 1C rating. For example, 0.5C rated 
batteries with 120kWh energy capacity shall be connected in parallel 
with another identical module to meet the equivalent 1C rated batteries 
with 120kWh energy capacity. It shall self-discharge for not more 
than 10% of its capacity per month. The remaining cycles shall be 
translated into the SoH indicator parameter. This model shall be 
implemented in the BMS and shall be validated and adjusted (if 
necessary) during the conduct of annual performance tests.

c) Battery cell shall be prismatic format with an acceptable battery 
chemistry such as Lilhium Manganese Oxide (LiMn204-LM0), Lithium 
Nickel Manganese Cobalt Oxide (LiMiMnCo02-NMC), blended 
NMC/LMO and Lithium Ferrous Phosphate (LiFeP04-LFP).

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

e) Each battery module (if possible, each cell) shall be equipped with 
over-charge, short circuit, and thermal runaway protection. Each battery

NATIONAL POWER CORPORATION
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I

rack shall be protected by fuse and/or by DC circuit breaker against 
electrical fault, this also serves as the main disconnecting means for 
repair and maintenance.

f) Batteries must be compliant to 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;
• Frequency Control. The nominal system frequency shall be 

60Hz and shall be maintained within the limits of 59.7Hz and 
60.3Hz during normal conditions based from Philippine 
Distribution Code 2017;

• Voltage Control: and
• Fault ride through with programmable voltage and duration.

I

b) The PCS shall have a nominal power rating (net of ESS auxiliary power 
requirements) with 110% overload capability of at least ten (10) 
minutes.

c) PCS must be able to perform Power Swing necessary to compensate 
for sudden loss of generation from either the diesel generators or the 
solar PV plant.

d) The PCS shall have the capability to support the changes in power 
direction of the battery (from charge to discharge and vice versa) within 
200ms.

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

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

b) The ECS / ESS controller shall be equif>ped with its own control 
interface that can display the status of the ESS and its components. 
The interface must be capable of mcinitoring 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.

NATIONAL POWER CORPORATION
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I
I

I

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

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 3 or 4
2 Voltage. V 120-480
3 Accuracy class 0.2s
4 Current Range Class 10
5 Freguency, Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable

9
The Kilowatt-hour
meter to be provided is 
certified and approved 
by ERC

Yes

10 Communication Port for 
Kilowatt-hour meter To be Provided

11 Meter Test Block
No. of Poles 10 (4 Voltage & 6 Current Terminals)
Rated Voltage. V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required

12 Metering Current
Transformer

a. Application 
(Indoor/Outdoor^ Outdoor

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

current. A By Supplier
d. Secondary rated 

current for ail 
windings. A

5

e. No. of cores One (1) core Secondary CT
f. CT ratio By SupDlier
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

ratio which is suitable for ES5; digital energy meter and 
ESS AC voltage system. All costs associated with the supply and installation 
of such transformer shall be to the account of the Supplier.

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

I

I

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 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 logged parameters to the computer such 
as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.

EW-2.4.6 ESS Enctosure/Cablnet

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 manufacturer to package the 
system into a single compact or multiple containerized housing shall be 
perrnitted 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 and 
operate itself with automatic switchover, whenever there is a fault on 
the first cooling equipment, without human intervention (e.g. manual 
switching).

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

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

NATIONAL POWER CORPORATION
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EW-2.4.7

EW-2.4.7.1

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.

ESS Transformer

General

I

I

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 
~S.O 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 Sabtang 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 lype Two-winding Transformer
4 Audible Sound Level Refer to Table specified 

under EW-2.4.7.3.8 
YNdll5 Vector Group

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

8
• X-Windinq Delta

Insulation Level
a. Nominal Voltaqe Level, kV

■ H-windinq 13.8
■ X-windinq By Supplier

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

CD VI-EW-2,0-8
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I

I

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

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

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

13 Tap Changer No-Load
14 Taps

a. H-Winding 13.8 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 By Supplier
20 lest 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 requirfiments at the service and 
operating conditions specified herein.

1 Test Report of a licenser instead of the Supplier’s Manufacturer shall not be accepted. 
NATIONAL POWER CORPORATION ^

VI-EW-2.0-9



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

I

I

I

EW-2.4.7.3.2 Voltage

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

EW-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 consideting 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 tho 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 drv-tvoe 
transformers.

NATIONAL POWER CORPORATION
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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

EW-2.4.7.3.9 Tolerances

I

I

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 tlie laboratory analysis shall be conducted by a DENR-Accredited 
Laboratory.

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

EW-2.4.7.4 Design and Construction Features 

EW-2.4.7.4.1 General

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration arid 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

NATIONAL POWER CORPORATION

CD VI-EW-2.0-11



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP22Z1493Se

1

laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from Impurities and must receive stress reiief 
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.

EW-2.4.7.4.3 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'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 detects. All porcelain parts shall be one piece. The 
bushings ol'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.

NATIONAL POWER CORPORATION
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I
1

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C temperature rise. The bushings shall also be capable of 
carrying overload currents as required by EW-2.4.7.3.4

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall corrform 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. Ail bolted transformer tank or accessory 
openings shall be gasketed.

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 arid 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 t>etween the case and cover, bushings insulation 
rnountings, 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

I Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation vaives shall be fitted tc the tank to permit radiator 
renroval without draining the main lank. 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

NATIONAL POWER CORPORATION
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I blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

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

I

I

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, OMAN, etc.)
n) Insulation voltage (withstand voltages)
o) Insulating liquid
p) Temperature rise (in DC)
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 Uie English language.

NATIONAL POWER CORPORATION
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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.
2.
3.
4.

Ratio, Polarity and Phase Relation Test
No Load Losses and Excitation Current at rated Voltage and Frequency 
Induced Potential Test (Low-frequency Dielectric Test)
Mechanical (Leak Test)

EW-2,4.7.8.2 Design Test

I
I

1.
2.
3.
4.
5.
6.

Winding Resistance Measurement Test 
Impedance Voltage and Load Loss Measurement 
Temperature Rise 
Lightning impulse 
Audible Sound Level
Mechanical (Lifting & Moving Devices, Pressure Test)

I
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 tho equipment Manufacturer, 
applicable standards and as necessary to verify the proper operation of the 
equipment in the presence of NPC representatives.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11.

Check level and alignment of the installed transformer: 
Check tightness of connections and fastenings;
Check proper grounding;
Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;
Check cable glands and entrance; and
Check on the proper installation of transformer accessories.
Winding resistance
Insulation Resistance
Transformer Turns Ratio
Dielectric Test

NATIONAL POWER CORPORATION
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I

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 = Amount to be deducted from the Contract Price

Nl-l

Nlm

Nlg

Ll

Llm

Llg

Price in PhpWatt 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
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

2. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

3. Duly signed Routine Test Results; and

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

EW-2.5 WARRANTY

EW-2.6

EW-2.6.1

EW-2.7

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

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

TRACK RECORD

ESS Manufacturer

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

EW-2.6.2 Battery Manufacturer

Manufacturer of the batteries should be ISO 9001/14001 certified and have at 
least five years of experience in production of Li-ion cells as given by EW-2.4.2 
(c). Offered battery model must have a current (working) install base of at least 
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 D)

MEASUREMENT OF PAYMENT

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

EW - ELECTRICAL WORKS

EW- 3.0 -POWER AND ENERGY MANAGEMENT SYSTEM
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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 
commiss'oning 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 auxilianes/instrumentation. All materials and parts which are not
SeSyanrHentl0n1d hefer bUt are necessary for the proper installation, 
cost toNPC d P a l0n 0f fhe eclu,Pment shall be furnished at no additional

Hpr[nnUPP,HrfShal- haVe the comP,ete system responsibility for the proper 
design and t^unctioning of the system from manufacture until system

0h he SyS?m en9ineerin9 software and on-line system shall be
sS!^daN,hthpherr SPecifi.cally deta,led herein or not- It is not NPC’s intent to 
specify a I the technical requirements nor to set forth those requirements
eSraahfiy C°vered ,by applicable codes and standards. Adherence to all 
app [Cable codes and standards is required. The Supplier shall furnish high
standardsLJ1^meri^ meeting the requirements of this specification and indusfty 

The system shall provide reliable and timely information data and control
lvstemnSshaT,rSvr fCiem °Pteratiffn °f the hybrid p0Wer p,ant' The recIuired
fnynMf/nnf hf + h tH °Perat,onal sPeed, Computing power, adequate 
inpuyoutput storage capacity and self-diagnostic/analysis capability to meet the 
requirements as detailed in this specification. y

EW-3.2 Technical Requirements

IoLalMnSpnlVeredfby thiS specification sha" Include all equipment including 
h 1? ^ f0r SeCUre and reliab[e operation of the whole system The

system shall consider provisions for future expansion of the plant capacity.

subsystemsfd PEMS Sha[' be C0mp0Sed of but not limited to the following

a)

b)

c)

Rybnd Controller is the main controller and shall communicate 
and interface with the other controllers.

Genset Controller is an automatic controller that has all 
necessary functions for control and protection of generator sets.

Solar/PV Controller controls and manages the output and 
operation of Solar/PV inverters.

NATIONAL POWER CORPORATION
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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 strina 
inverter(s) through SoIar/PV Controller.

Design Requirements

1.

3.

4.

5.

The PEMS shall be an automated/programmable Hybrid Plant 
Management System with pre-configured settings for hybrid system. It 
shall not require specialized programming knowledge or skills to set or 
modify desired operating conditions. It shall be composed of a hybrid 
controller, genset controiler(s), solar/PV controller, and energy storage 
system controller.

The hybrid controller installed inside the Diesel Power Plant Control 
Room shall interface and communicate with the genset controller(s) 
solar/PV controller and the ESS controller. The Hybrid controller shall 
communicate with and store data in the Data Logger. The Hybrid 
controller shall allow remote accessing of the data stored in the data 
logger thru the Human Machine Interface (HMI).

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 gensel.

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

The PEMS shall perform the following functionalities but not limited to 
the list below;

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)

NATIONAL POWER CORPORATION

Scheduling and Dispatching
Start/stop of Diesel Generator(s) and ESS
Engine Ramp Up/Down Control
Generator Breaker Open/Close Control
Diesel Generator Parallel Operation/Synchronization
Visual and Audible Alarm System
Control of Solar Photovoltaic Array/Inverters
High level control of ESS functions (i.e. charging, discharging)
Automatic Fail over Features/ System Redundancy. 9
Data Logging / Event Recording
Load Balancing and Distribution
Database Management
Metering Instrument
Voltage and Frequency Regulation
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8.

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

a) Total system demand in kW & in kVAr
b) Energy output in kWh
c) System voltage, frequency, and power factor.
d) Power/Energy output and operating status of all generating 

units including the Solar PV Array and the ESS in kW and kWh
e) Alarms for faults and other abnormal operating conditions for 

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

7. The PEMS shall be able to monitor the entire grid thru the HMI. For 
manual control mode of the plant, a control panel shall be provided. The 
panel shall be capable of start and stop sequence and emergency 
shutdown. 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 beUveen 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 t>e 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.

The Supplier shall provide all hardware and cabling necessary to 
provide redundant, fail-safe communications between the subsystems 
of the PEMS. Failure of any component in the system shall not cause 
loss of control of more than one component in the system and must not 
cause a total system failure,

EW-3.3 Sabtang Diesel Power Plant Genset Controller Data

9.

10.

Unit / Rated Capacity Make and Model Remarks
163 kW FG Wilson Analog On-going Top 

Overhaul
163 kW FG Wilson Analog Operational

NATIONAL POWEF

250 kW
: CORPORATIDM

Power Wizard 2.1 For Installation of 
Exciter Stator
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200 kW Cummins
200 kW Cummins
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Deep Sea Electronics - 
 DSE7320

Deep Sea Electronics - 
DSE8610 MKII

ComAp - InterliCompacf'1’
ComAp - InterliCompact•NT

ComAp - lnterliCompactNT

Operational

Operational

Operational
Operational
Operational

a)

b)

c)

d)

e)

f)

The supplier shall provide at least eight (8) units of genset 
controllers, one (1) unit ESS controlller, one (1) unit Solar/PV 
controiler and one (1) hybrid controller. The supplied controllers 
shall be brand new and able to interface with each other. The genset 
controllers shall be of the same brand/manufacturer and model.

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

The communication interface and protocol between the existing 
genset controller and the supplied genset controller shall be well- 
established depending on the preference of the Supplier. However, the 
Supplier shall ensure that the connection provides reliable transfer of 
information (data, command, etc.) and that the connection between 
these controllers shall not cause any malfunction to the safe operation 
of the gensets. The use of appropriate converters and/or relays is 
allowed between these devices if necessary.

The communication interface and protocol between each Inverter and 
the Solar/PV controller shall utilize Modbus TCP. The use of 
alternative cornmunication protocol with appropriate converters and/or 
gateways maybe allowed subject to the approval of NPC. Necessary
J2llVwrt!r an^/or gateway devices shall be supplied to ensure safe and 
reliable transfer of information.

The supplier shall provide all necessary converters and other 
appurtenances and accessories to ensure the reliability of the 
communication between these devices and components. The supplier 
shall ensure that the converters shall not cause any lag time when 
transforming the signals given to and from the equipment. Refer to 
figure 1 in this section.

The cornmunication link between the Solar PV Plant and the PEMS 
shall utilize copper v/lres used to transfer data only. Refer to EW-3.5 
Communication Interface and Monitoring System, Item c)

NATIOri.M POWER CORPORATION
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Communication Cable for specifications and to EW-3.6.1 Cable Tvoe 
and its succeeding sections.

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

IllflSSl45 Sha[l be mo^,u|.a,’ expandable, and flexible to accommodate 
potent'81 expansion of ESS, additional PV arrays (inverters) and
Titl0naL^^nS^tS With0ut the need of sPecial progfSng sS 
can be frnmllH-ffa co.rnPone.r,ts for future expansion purposes projects 
can be from different manufacturers and can have different brands and 
models compared to the existing NPC components and the selected 
components of the Supplier. The PEMS shall be able to reliablvcommunicate to such independent components 'y

SfEe S|iPPn?.irideHal1 t?ecessary cab,e’ connectors, interfaces, 
software, licenses and other equipment and devices
interoperability of all components of the entire power plant. to ensure

The supplier, with minimum configuration as possible shall install and 
integrate the supplied controllers to the existing controls of ^ensets to 
take-over the following functionalities, except that the protection system 
shall remain and under the supervision of existing genset

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
tS sSl Sal|asubm fand ma)' P0tentially void the a>=fsting warranty, 
me supplier shall submit an explanation of the reasons and ramification
of the change to NPC for approval/consideration. rar^'f'cat'on

warrant5 mthat 9enSet{s^is/are no lor*ger bounded by any kind of 
contmwi? reP|acement foe existing controller(s) by the new 
controller(s) maybe permitted provided that it will not degrade the 
performance and cause any malfunction to the equipment The SuDoIier

Shall be installed ms.de the ESS and the other unit/set inside Ite cenfrol

NATIONAL POWER CORPORATION
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EW-3.5

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

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

All other wor1<s necessary but not specifically mentioned and detailed in 
the scope of works shali be done for the compiete, safe and reliable 
operation of the Power and Energy Management System (PEMS).

The controllers to be used in PEMS shali have a track record that 
ind'cates the exact make and model being offered are used for at least 
three (3) Hybrid Systems tfiat are currently working and are in actual 
operation. I

Communication Interface and Monitoring System 

a) Communication Interface

n)

o)

P)

1.

2.

3.

4.

The communication link shall be able to support real time data 
logging, event logging, supervisory control, operational modes 
and set point editing.

It shall have appropriate communication interfaces to be 
provided by the Supplier between various units installed at 
different locations that report data for power generated on 
demand with options for daily, monthly, and yearly data.

The tie line shall be designed to include the communication 
cable and its necessary interfaces and auxiliaries The 
appropriate communication interface to be installed in the solar 
HV plant shall be properly connected. Also, the appropriate 
comrriunication interface for the PEMS/PV Controller shall be 
instaNed at the DPP. These interfaces together with their 
auxiliaries and the communication cable shall provide reliable 
two-way communication between the inverters and the Soiar/PV 
controller or the PEMS v

JpLc0m^1nniCati0n link between the SPP/PV Controller and
^USe a robust technol°9y 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
amditions 3nd C°ntr01 °f th6 system ljnder al1 operating

1 Refer to Annex E

NATIONAL POWER CORPORATION
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2. The Supplier shall provide Solar PV Plant monitoring system. 
The rnonitoring system shall have a data logging capability to 
record major operating parameter (e.g. kW kWh V A of 
frequency, etc.) ' ' ' H ’

c) Communication Cables

1.

4.

5.

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

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

Connection of cables shall follow the standard/acceptable colors 
for the ease of installation and maintenance purposes. Ethernet 
cables shall follow the color coding for connections as well as 
other communication cables, as applicable.

in 9eneral- shal1 conform to lS-1554 part 1; ISO/IEC 
nsoi and other relevant standards.

The contro! cables shall be appropriate for its intended fields of 
application ensuring maximum performance and of the followinq 
specifications but not limited to the following:

RS-485 cables shall be heavy duty or for industrial use 
stranded copper conductor, polyethylene insulated with 
a minimum of 90% shielding coverage of braid or a 
combination of braid-foil shielding materials for 
maximum performance. Likewise, it shall be Flame 
Retardant Low Smoke (FRLS) PVS type jacketed. It 
shall be multi-conductor, multi-pair with low capacitance.

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.

• Balanced twisted-pair cable shall be rated for outdoor 
installation on telecommunication and data processing
wyflwmShr/aPP."Cati0?- 11 ShaN be uv-resistant and 
watertight/waterproof and shall not use hazardous 
substances.

d) Data Monitoring

1.

NATIONAL POWER CORPORATION

Mh.,nad 1 (m°nitor,n9 system shall include both Data 
Management Monitoring System and Weather Observation

wblc.h.shal1 have one-collecting device with a display 
monitor which is capable of monitoring and controlling the solar
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EW-3.6

2.

3.

4.

5.

SUPPLY' delivery, installation testingn^ccCCi0iflvMISS'0NING 0F SABTANG island SOLAR P^ 
DIESEL HYBRID SYSTEM (WITH ESS)

-------------------------------------------------------- ------------- LmzP22Z1493Se

fZ7ocZTZrS SJf SS PV array ener9y P^duction, actual 
AC/DC voltages and currents at inputs and outputs of the
inverters, daily and accumulated energy generated climate
conditions and faults in the SPV system, at solar plant ’site.

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

Ssirrame,ers sha"be measured and stored
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 enerov 
production for PV array energy

• System faults
Any other parameter considered necessary for the SPV 
system based on prudent practice

EW-3.6.1 Cable Type

Underground and Direct Buried Cable Installation 

General

JlanninJ* T” WaWngmta TesTtSta’for deS‘9n and rOU,e
maintenance, cable placing and ensuring the opLum de'S irmi?.8'3"3"0"’

.enISriJand:UngtSUSct?onedarent9 rad'US’,OCa,ions’ P“»ing

equipment shall be furnished at no additionarcolTNPa'1'' 0Perati°n °f ‘he

ocmmuTMonSbetoSnTh^P^S^DPpjandte8^^^^^^
for communication and no, manufaCu/ed Jr unsde,bepSoP:erT,b:erTLSUb|

NATIONAL POWER CORPORATION
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I SECTION VI - TECHNICAL SPEClFlCATinMc;

EW-3.6.2

EW-3.6.3

«Mnl^^1.1?UPPLY- delivery, installation, testing 
MISSI0NING 0F SABTANG island SOLAR PV- 

DIESEL HYBRID SYSTEM (WITH ESS)
-------------------------------------------------------------- -

“vlerplanf mainly da'a betWeen deViCeS and

termiiSarttf.!?r.r0le a3',he,resislance °f 'he cable, the limitations of the

Cable Construction

^hiinfeChaniCal and e,ectrical properties of the cable is important In selecfino 

c“b,e forr,ChrcoaS'0n- The SUPPlier iS eXPeCted to

Insulation

teigCnable be USed Sha“ haVe Plaslic insulation for “fe or filled core

Cable Shield/Armor and Sheath

ALPETH, filled GOPETH filled ASPEJ!h' fm icn^3^ fi ed (SUCh as fil,ed

a^rGOPETH3135 P?ferred herein cana,so be used. HoweverfiSedlTLPETH 
and GOPETH are not suited for areas with high rodent infestation

Filled cables are preferred for extra protection against moisture.

Cable Specifications

The cable shall have at least the following minimum requirements:

1 voe T------ *--------------------- -
— J Balanced-twisted pairv^unaucior oizb
Number of C.r.nnar

24 AWG --------------------
1__ 1 rclliS

operating Temperature
Ranae
Shielded

Minimum of 16 pairs
-30 to +80 degrees Celsius

Insulation Ves, toil and screen
PIC/PE. coInr-nnHorl

Outer Jacket Black PolyRthvlene/pVC
Protection

Kreterably filled cable and/or with added 
unsoldered mechanical nmtprfinnApplication Underground, Harsh environment and

LFiame_Ketardant Reouired --------------- --------------------

The conductors shall be assembled with twists to minimize crosstalks.

national power corporation
VI-EW-3.0-9
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EW-3.6.4 Communication Equipment

supply. delivery, installation, testing
n^£lm°,,lflMISSI0N,NG OF SABTANG island solar pv- 
DIESEL HYBRID SYSTEM (WITH ESS)

----------------------------------------------------

I
The Suppler shall use all equipment best suited for the application and
heuqbUslresto sr?arblaearSbleTeiVerS 1(transcei''ers)' modems, routers, switches, 
nuDs etc. shall be able to operate properly as integrated Thev shall aiinu/
bSrtheTowe“ntsanSfer °f da'a " commu'licatto" between each device in

All equipment to be supplied and installed shall be comoatiblP for fho 
iaF| time°to.d that th8 PUrP°Se °f the conimunication link is to transfer

EW-3.6.5 Site Survey

SU bm not ";e Supplier Shal1 prepare the fieid survey i-oport consisting

Test Holes/ Pot Holes

rdentlSitsi^^:;^68 Shal1 be 'efl-ted - *^0 Plan and proflie drawing

EW-3.6.6 Pathway

cable^Suctf factors ^nt^ude rsafe^ esoi|f^ondSf ^°r dirrbUried/Pnder9roand 

extsting infrastructures, waterways.ROW and Xr envfronmentaUspeclfS'

uRn0aCvoyidaarX t0hraUcnaSSledeSo°;h TiiX8 SHha" be aV°ided- if ''o
mechanically protected by uSPing cabie sbierdth “su« lor thCeappiSionbe

NATIONAL POWER CORPORATION
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EW-3.6.7 Conduit Design and System Requirements

supply' delivery, installation, testing
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

__________________ LuzP22Z1493Se

I

EW-3.6.8

to be Sllb"Ii,,ed by ,he Supplier sha" be carefu|ly designed 
by the Supplier/Designer who has actually conducted the site survey.

following-0''deSi9n Sha"inClUde ,he constr'Joti°'' P'en and spaeifications ef the

a)
b)
c)
d)
e)
f)
g)
h)

i)
j)
k)
l)
m)

Location of the proposed conduit and the existing, if any
Type of conduit material
Conduit fittings required
Conduit formation and depth requirements
Encasement specifications and materials
Duct length, if needed
Cable entrances
pSebc0xOensfi9ifSneadnt'IOCa,i0n of mair’te"a'’“ hand holes,

Location of any existing substructures
Restoration requirements
Profile (location and depth) of other structures
Required cuts (e.g, concrete, asphalt)
Traffic control plan

=SiSJ—
a)

a)

b)

c)

n!JrTlber, of conduits which can be affected by branch/lateral 
rOU? chJnges’ construction, expansion and other utilities 

Inside diameter of conduits considering the quantity and size of thP 
cables to be installed and the anticipated expansio7 th6
:£a dUf ,0 b.e Pla0ed between the P'Pintenancs

notes and the buildings, poles and/or equipment are remiirpH fn 
installed and shall be carefully planned q t0 be
teU cTnSfed' SySlem requlrements for P°saib'a expansion shall also

Lateral and Subsidiary Ducts

NATIONAL POWER CORPORATION m VI-EW-3.0-11
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EW-3.6.9

I
I

°^SIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

------------------- ---------------------------------------------------------- LuzP22Z1493Se
tdhiCtrtiriS,de (al0ng tf!f) Walls Sha,, be avoided t0 minimize the risks of reducing 
the racking space and to ailow proper bending radii of cables. In case that the 
terrninating point is not yet final or determined, place the subsidiary ducts as a 
continuous section from the maintenance holes ^

nnLCraSeSt Whe7in th6 subsidiary ducf is Pad of a multiple duct structure the 
upper section of the structure shall be intended for subsidiary. This is to reduce 
future excavation and/or restoration costs as this part is easily accessible.

standards'1 °f dUCtS Sha'' bG iR accordance to the latest applicable codes and

?hal1 be made comPatible with the cable racking 
» is Lo suh^r enf nCeK ^ PU'1 bOX/hand hole- whichever is specified
nrlL * 1 trenCh Wldth and/or deP{h determined by the terrain
presence of other structures and the working space requirement

Conduit Section Length and Diameter Considerations 

Section Length

thIenSeCIi0n 'r91' 0f the COnduit shal1 be rnade as iong as possible to reduce 
the number of maintenance holes and/or pull boxes to be installed the number
Sata be made and 0ther aSSOCia,ed SetuPs construction and

The maximum length of each section is 183 meters or as stated in the latest 
applicable sfandard(s). If can vary depending on the following factors:

a)

b)
c)
d)
e)
f)
9)

h)

branch cablesdif°any °n PreSen' a"d fU’Ure SUbSidiar^ and

PrSpnr.^0!^03 h build;out caPacitors and carrier equipment 
Presence of subsurface obstructions along the route 
Conduit route intersections, if any 
Available length of cable runs 
Maximum reel sizes and lengths
tensions'and'htprvHiediatG tmaintenance ho,es d^e to excessive pulling 
Si. d b M ma,ntenanc® holes for cable splicing due to
the S.enannce holes"9 and mai",ainin9 ,he Safe sn''iro™^nt of 

All applicable laws, codes and standards

Diameter

The diameter of the conduif/ducf shall be at least 1.15 times the diameter of the
u^Si TnsTde wfh ;ahde SiZe ,arfr than the ,ar9esf diameter ofc^bles ?^be

cSract Irpr0v,des 3 9reat6r c,earance. However, for this
Contract, at least 50mm diameter conduit of schedule 40 shall be used.

Sldv^tSllPd IhefhPlJllinMey^ iS m0re i,r,Portant- lf the pulling eye is not 
1 -fd/ tHf cab'es fr°m the manufacturer, a core hitchshall be 

provided on site for pulling the cables within the duct.

NATIONAL POWER CORPORATION
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the SolSg"jeS'the diameter 0f ,he pullin^ e''e calculated using

de < l.ldr

Where;

de = diameter of the pulling eye

dc = diameter of the cable

EW-3.6.10 Clearances

separatiSdearances fromclherulil™*3"1 ‘he n’inimum reccmmended

inches) S8CoSicnar h'r"'U'ili,y'theSuppliersha"306 mm (12

make sure that crossing cables shall not tranp^6' Thr6 ®LJ/,plier shal1 a,so 
system to another Also forcahi^ rmee- ot,firansfe,r any [oad from one cabling
shall be protected by a metal or rigid piSo duct.3 ' ra"r°ad and wa,e™'ays’ «

sy^temsn^drT'outddeasu^cesqofeforeila1Wern te*ecommun'cation conduit 
specified in the lates|eappl^a^e codesrand standards8 are 33 f°ll0WS °r aS

I

I

Structures—---------------------------------- I iviinimum
^g^gllgil^ttgLCghduits 3 in'Shi^Tr^T;,^;^;^

4 inches in masonry

Minimum Separation

12 inches in earthr>:_- ,----------- --------------------------------^■■loiico in earin

Power conduit terminated 
on poles

Railroads

Street railways

12 inches when in parallel 
Separate poles, if possible 
If on same pole, terminated at 180° 
less than 90°
50 Inches below 
intersecting

but not

the top of rail when

EW-3.6.11 Burial Depth
36 inches below top of rail

,0ssbteabk|rded?oerab,e and a:are 0f aPy -a-al 
determined along the conduit path. f V subsLJrface structures

For Direct Burled;

-- (34 inches,. Whilegreater depth. e»navation ,s anticipated, this could be adjusted at a

NATfONAL POWER CORPORATION
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I

supply. delivery, installation, testing 
^^«i^0uMISS,0NING OF SABTANG island solar pv-
DIESEL HYBRID SYSTEM (WITH ESS)

---------------- -----------------------------------------------terjSTM irssdepending on the existing laws and standards. P

For Underground:

?(thi0f the CnndUit sha" be a8m below lhe grade to the
top of the conduit. Live or Dynamic loads and Dead or Earth loads shall ha
considered in determining and designing the depth of the conduit Also observe 
the clearance required between different facilities.

EW-3.6.12 Conduit Formations

EW-3.6.14

cTab.eftS„asrear?rrd^d ,0 b6 dOTe ,0 enSUre lbat >ba aPP-Pba,e

EW-3.6.13 Drain Slope

bbx ba"-^ b«-- >ts fleet and

nnhWa" u3|?k'n9' splayed duct bank entrances shall be at the end walls 
to maiSin theeS s2bletraCkin9 SyS'em Sha" alS° ba employed; o“der 
and p:J:: elbL aPt a^terU,rement betWeen 'he —d"-'™ 

H6 :UTr 0f COndui,s ,0 be P|aced in the pull box Is less than Its

iE“ir=;" - :“x,s"?s
srs.T.vst.’sc.i.r-"""""-'”"1-"

a)

b)

c)

d)

polmsoftheentlreru^to^prei^enhwa^rfrom ac8*3"6? ^a''e dr3in Sl°PeS at a" 

Conduit Type, Construction and Maintenance

a^LlTlSro3 ,:ea,f*;rrrgqUired f0r Pr0Per installallb" sha" ba<
a)
b) 
C)

d)

Plug and fillers, coupling and bends;
Spacers, inserts and ties for conduits-
UPVC ;SnPjute9a;0lSand C°nneCt0r 'T,a,erial ,0r uPVC cont,uit' if

Fire barriers, duct and conduit sealant; and

national power corporation
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SECTION VI - TECHNICAL SPECIFICATIONS________

e) Anchor bolts or expansion bolts, hangers, lock washers, shims, etc.

Conduit edges shall be reamed and smoothen to avoid damage to 
conductor outer sheath during conductor installation. The conduits shall 
have the following characteristics:

a) High mechanical strength
b) Heat resistant

i^lriMdinndfifn c°nduits' ^°x?s and nttin9 squired for the power conductors 
ncluding all necessary hardware and accessories such as screws bolts
STn'tJf? inSertTh c,ampSl locknuts’ couplings shall be furnished by the 
Contractor. The required quantities of various items of conduits and
SiSSedntTaterialS Shal1 be furnished in accordance with the installation

tSsfrom dUe Precauti0?lshal1 be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in

Dluqr The Seaa|rX II h°ndUlt TS Sha" bS Sea'ed USin9 CapS and discs or plugs The seals shall be maintained, except during inspection and tests
unh the conductor is pulled in. Conduit shall be checked to be fme from 
SS y P 9 a WOOden mandrei 0f appr°Priate si2e through the

Conduits running in floors and terminating at equipment mounted on

basS?,:hbr;errs1™ebr0U9ht UP ,0 'he

to boxes,

hf UltH i.nstalled outdoors for communication running underground shall 
?nr d ^ a ?,nin:um of 0-8m of backfi" cover, in all soil conditions except 

hard rock conditions are encountered. The depth in hard rock 
conditions can be relaxed to at least 0.3m backnil cover over the uppermost

EW-3.6.15 Conduit Type

The Supplier shall install uPVC conduit for communication However for 
sections that require directional boring, HOPE shall be used. The PVC shall

srr:sbc'rrto 40 .c-^oSih:
n,p\/r\etal[lC ('?nd[Jit Sha,, be made of un-plasticized polyvinyl chloride
The uPVC oondrtsesh'an|The and 0UtSide■ C°IOred red-°ra"S® ^'^hedule 40. 
me UPVC conduits shall be non-corrosive and weatherproof resistant to
^encrsha^lnnfdSanH alkal!Sand mUSt h3Vease,f-e>'tfnguishing property 
hence shall not support combustion. It shall resist corrosion, rust and scale!

NATIONAL POWER CORPORATION
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EW-3.6.16 Construction

I

Conduits can sometimes accumulate silt and water may seep through the 
joints. The Supplier shall ensure that the conduit is properly installed to prevent 
silt and prevent water from coming into the conduit. Use appropriate glue and 
sealants in connecting joints/sections in order to avoid corrosion and intrusion 
of such materials. By doing so, the maintenance caused by such cases can 
also be reduced.

The Supplier shall use specific type of glue to connect the sections of the 
conduit and shall ensure that foreign materials cannot enter from the joints 
Bended or curved sections of the conduit, as needed, shall be factory-made 
and the Supplier shall use lubricants to reduce the friction when pulling the 
cables. Lubricants can be applied during the manufacture of the conduits or 
can be applied on-site during the cable pulling.

in case of minor obstructions and misalignments, rodding shall be done to 
correct such issue. However, for broken conduit, it shall be unearthed and 
repaired accordingly.

Conduit casings shall be used to provide extra protection to the conduit for 
situations wherein open trench cannot be provided. The casing and its 
installation shall be in accordance to the latest applicable codes and standards.

EW-3.6.17 Pulling Tensions

The tension used to pull cables into a conduit is limited based on either the 
winch line Jrength or the cable strength. Cable strength or the Maximum 
Recommended Installation Load (MRIL) is the load a certain cable can 
withstand without experiencing electrical or mechanical degradation. MRIL is 
obtained from the cable's manufacturer.

Pulling tension shall be constantly monitored during the installation Tension 
rneter or dynamometer shall be installed into the mechanical pulling device 
p aced between the cable head and the power winch. The pulling device shall 
also be equipped with a limit clutch for adjusting the tension. The maximum 
pulling tension of the cable as specified by the manufacturer shall never be 
exceeded during the installation. For the winch cable, the maximum pulling 
tension rnust not exceed the rated working load of the winch cable. It is also 
important to monitor the winch line tension as it varies during cabie pullinq 
operations and its peak values may exceed the average cable pulling tension.

Cable Tension Calculation

Since a conduit may consist of both straight runs and bends, the Supplier shall 
calculate the cable pulling tensions at any point in the run and that the greater 
pulling tension value shall always be considered.

Calculations for bends shall include the changes in horizontal and vertical 
directions.

NATIONAL POWER CORPORATION
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The Supplier shall refer to the latest OSPDRM and/or any applicable codes and 
standards for the calculations and for additional specifications and 
requirements.

EW-3.6.18 Curved Conduit Sections

The Supplier shall properly design the curved sections of the conduit run to 
allow the least amount of tension to be used when pulling the cables along the 
bend. Bended or curved sections of the conduit, as needed, shall be factory- 
made Preferably, on curved sections, use conduit sections larger in diameter 
that! the runs to minimize the damage on the cable during cable pulling. Still 
lubricant shall be used on these sections.

The minimum requirements for curved sections are as follows:

Curvature Radius Requirement
12 m or more Shallow curves can be formed from 

straight individual plastic conduits 
arranged in continuous length.

Less than 12 m 4.6 m-radius manufactured bend 
shall be used. If possible, the change 
in direction shall be made with a 
single arc of 4.6 m radius.

Less than 24 m using individual 
conduit

The duct must be encased in 
concrete with encasement specs of at 
least 51mm of top cover and 25 mm 
at the sides and beneath the 
structure.

The arcs in an offset bend such as compound curves, reverse curves, double 
curves and S-curves shall be symmetrical.

EW-3,6.19 Trench Work and Backfill

The Supplier, during excavations or trench work, shall monitor, maintain and 
ensure the safe working environment and shall be in accordance to 
Occupational Health and Safety (OSH) standards.

Prior to trench work, especially for long span, use of uniform color-coded small 
excavatiorfroute reCOmmended in markin9 the surveyed site and proposed

The Supplier is expected to employ the best suited method for trenching. 
Depending on the method used, trench width can range from 76 mm to 610 
mm while the depth can be up to 2.3 meters.

The use of any mechanical means during excavation is not recommended 
within 1 meter from any other utilities.

For Underground, Trench Depth shall be able to accommodate the height of 
the entire conduit formation and the additional 610 mm for top cover and 
beddings, if needed.

NATIONAL POWER CORPORATION
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For the backfill, its volume varies depending to the trench width and the degree 
Of irregularities ofthe trench surface. Volumes of sand or granular backfills 
shall always include allowance for compaction. While concrete encasements 
are needed at curved sections or where surface loads exceed the normal value, 
the minimum depth of backfill below the surface grade to the top ofthe concrete 
encasement is 610 mm. For cases under driveways and sidewalks 457 mm is 
acceptable.

The use of buried marker tape for buried cable is recommended to reduce the 
possibility of damaging the cables during other and future excavation as well 
as for easily locating the facility. The Supplier may opt to choose other forms 
for marking the buried cables/conduits. Warning tapes are placed at 6in to 12in 
below the ground line.

EW-3.6.20 Conduit Design for Crossing Bridges

For cases when the conduit will cross bridges, the Supplier shall consult with 
the owner or the authority having jurisdiction on the structure and to a structural 
and/or civil engineer to determine load limits and expansion requirements 
among others, before the finalization ofthe conduit design and installation.

rifndUitithat ^eedIt? Cr0SS brid9es-the Supplier shall place maintenance 
holes near the ends of the bridge at an appropriate location. However for an 
excessively long section that may result from the bridge’s length, pull boxes 
may be placed for cable pulling and splicing purposes.

SfV,pporf.s sba,, be m°dular-type hangers designed to support and 
maintain the integrity of the conduit and each bridge crossing shall be 
individually designed to cater each bridge design and limitations.

The conduit must also be designed so that no disengagements at joints and 
changes8, eXCeSSIVe stresses and deflections will happen during temperature

^nH9aenrChOSS'n9 includi[]9 conduit han9er intervals, expansion joints, braces
lanHa Hh f anl0nf ° her®’ shal' bs in accordance ^0 applicable codes and 
standards for outside plant installations.

EVV-3.6.21 Confined Spaces

iI^lIiaif0HP»Plier ^ha',,.ensure that the confined spaces are well equipped and 
nstalled to protect the personnel from possible hazards that may happen while
iccidentr he area SUCh aS Suffocation' entrapment, explosions, and vehicular

InniifaUNPlier?al1 c°ns!ruct and instail eenflned spaces in compliance to all 
applicable codes standards and regulations ensuring that these confined 
spaces are suitable for working and operation.

EW-3.6.21.1 Hand Holes (HH) and/or Pull Boxes

nniffhmMnhd H.°!es/p^ b°fs in underground installation is only allowed for 
pull-through points and not for splice points. It shall be constructed to facilitate

NATIONAL POWER CORPORATION
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the placement of cables, aid in pulling of cables exceeding two bends of 90deg 
or a total of 180deg or the cable requires pulling in 2 segments because of its 
length. HH shall also have its drainage provision.

It is important to note that HHs are never to be used in the main conduit run 
and as replacement or alternative For PBs. It is also not to be used for cable 
runs having more than three 100mm or 4 trade size conduits. HHs are limited 
to have maximum size of 1.2m iong. 1.2m wide and 1.2m high. More 
importantly, HHs are not intended for sharing with other electrical 
installations except when used for telecommunications itself or if both 
systems are owned by one utility or owner.

The conduits entering the HHs shall be aligned at the same elevation on walls 
oppostte to each other.

Use of HH without bottoms (open bottoms) is not permitted.

EW-3.6.21.2 Other Confined Spaces

The use of pedestals and cabinets for above-grade environmental protection 
security and accessibility to cable splices, terminals, joints, cable excess and 
equipment such as amplifiers, couplers, repeaters, splitters, multiplexers, 
transceivers, etc. shall be ensured by the Supplier. Vaults, if needed, shall be 
used either above or below the ground installations. They shall be mounted 
properly and appropriately depending on the accessibility requirement.

The Supplier shall ensure that pedestals and cabinets are carefully designed 
taking in o consideration the different factors when designing the system such 
as the tollowing;

a)
b)
c)
d)
e)
f)
9)
h)
i)
j)
k)
l)
m)

Cable bend radius greater of equal to 15 times the cable’s diameter 
Capacity to accommodate four cables for current and future use 
Capacity to accommodate both inline and butt splice closures 
Security
Flood control provisions 
Weather-tight seals, gaskets, grommets
Cable storage to allow moving of splice closures to working locations
Proper ventilation
Rodent/Pest resistant
Environmentally controlled cabinets
Impact resistance
Moisture and chemical resistance
Color options

?rri°Hriate p®?estals' cabinets and vaults shall be installed properly
SiS'n9 f0n Sl e condlt,ons and requirements. Refer to outside plant 
installation for other requirements. H

EW-3.6.22 Cabling/SpMcing Hardware

LhoeteSrfpPHPlin?h|a,I ensure}ha\ca^le sP|ices are properly done, maintained and 
protected in able to provide reliable operation of the system.
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM {WITH ESS)

-------------------------------------------------------------- -
Gabiing hardware can be metallic or non-metallic and placed in pedestals 
cabinets. PBs, poles, support stands, walls and vaults. These shall be designed 
to provide security and protection to cables and splices, strain relief and Slow 
caoie re-entry,

®P'!!fHCl0SUHeS arLd COVerS USed by the SupP,ier shal1 be classified and in 
accordance depending on its purpose and intended use.

JIlhi0SSPPlier may 0pt t0 emplo>' anV splicing methodology for twisted-pair 
cable. However, waterproof protection shall be used in these splices.

Underground/Direct-Buried Closures

The Supplier shall use closures to protect the splices from mechanical and
Tn accorS3 HaZardHS' Sp,,Ce closijres and covers used shall be classified and 
in accordance depending on its purpose and intended use.

Direct buried/Underground closures shall be used to restore the sheath’s 
mechanical integrity and electrical properties of the cable. It also houses not 
just the splices but also the grounding and bonding of cables.

IIJS«hi!^SLJreS Shf b*e fi,led With an encaPsulant to make them watertight Re
enterable encapsulant is removable to allow future splicing operations.9

LhhioSUPPI'er shaN I156 the appropriate closure depending on the number of 
clcsui are asnfoSseX'"n9 'he Cl°SUre- TyPiCa' Si29 ran9eS °f underground

Length Cable Diameter Sheath Opening Splice Diameter553mm 13-41 mm 305mm 58mm
737mm 20-66mm 508mm 84mm1143mm 30.5-86mm 914mm 135mm

However, the Supplier is recommended to consult/check with the 
manufacturers to ascertain the exact capacities of their enclosures.

Iyhse.eS:S’ rnstenrd6 0ther Cablin9 hardWare as -b,ing

EW-3.6.24 Grounding, Bonding and Protection

The Supplier shall properly ground, bond and protect the cables and eauioment 
to avo'd hazards to people, property and the system. Proper g^oundXnd 
bonding enhance the reliability of equipment and improve the sig9nal inteqhtv in 
unw«ntni'SS,0n lmed,um by min'nriizing transient voltages thit can Luce

=oSru„ratirySe:heSe tranSie", TOl?a-S are 

(SpRrre loo'v™’6 ,han 300V line t0
NATIONAL POWER CORPORATION
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AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)
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Grounding and Bonding shall be in accordance, but not limited to, the followinq 
minimum requirements:

1.

2.
3.

5.

A bond between power and telecommunication plant shall be 
established using at least 6AWG bonding conductor.
Cable shields shall be bonded to maintain its electrical continuity.
For underground or direct buried cable dips in aerial cable runs there is 
no special protection required at junctions of aerial cables and short 
underground or direct-buried plastic sheathed cable dips.
For aerial to underground transitions, when the aerial cable is exposed 
to lightning and is connected to a single underground cable that runs 
for 305m or more before paralleling with other cables, the aerial cable 
shield at the last pole shall be grounded while the shield and support 
strand shall be bonded to an MGN VDL, if this exists, otherwise use a 
telecommunications ground rod.
For direct-buried plant exposed to power, the Supplier shall bond the 
cable wherever it is required. Protection requirements are based on the 
separation distance between two systems:

With separation of less than 0.91 meters from power cable:

a)

b)

c)

d)
e)
f)

Telecommunication shields shall be bonded at all above-ground 
telecommunications terminals, pedestals, housings/cases and 
direct-buried cable closures within 1.83m from any power 
apparatuses.
Terminals located near a power transformer shall be provided 
with a bonding conductor to connect either the transformer 
housing, primary/secondary neutral or secondary pedestal 
served from the transformer.
Grounding shall be provided at every other pedestal if there is 
no transformer.
Grounding shall not be omitted on any two adjacent terminals. 
The maximum distance between ground locations is 305m. 
Exposed points of telecommunication cable shall not exceed 
152m from a bond connection.

With separation of more than 0.91 meters from power cable:

a) Only bonding is required when direct-buried communication 
cable is separated from a power cable by more than 0.91m.

For Joint Random Direct-Buried Plant:

a) Communication cables directly buried with power conductors on 
the same trench where the minimum separation requirement of 
305mm is not achieved or sustained, joint random spacing is 
implemented. Joint random constructions have limitation on 
voltages as specified by NESC,

b) Power conductors shall include bare or semi-conducting 
conductors, grounded conductor and shall be jacketed. Overall

NATIONAL POWER CORPORATION
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C)

jacket insulation with a copper concentric conductor is required 
to be grounded of at least 8 times per 1 6km 
All bonds shall be made with 6 AWG solid copper wire and listed 
Clamps and the bonding wire length shall always be at minimum.

Por underground cable bonding requirements, bond the cables with 
metallic outer sheath at every PBs while cables with plastic outer sheath 
are bonded at PBs where the splice is located 
In aeria|-to-underground transition or expansion, exposed cables shall

a)

b)

c)

Established and maintained continuity of all metallic cable 
elements
Metallic and non-metallic splice cases bonding and lead 
sleeves shall be connected to PB's grounding system at 
rD installed. every

8.

I
1.

Cab'es \wth plastic sheaths do not need to be bonded at pull- 
tn rough PBs.

For splices within PBs. all metallic sheath member of cables including 
all closures shall be bonded to the PB's grounding system. 9

EW-3.6.25 Building Entrance Protection

•„ r tr;■ .r -
Metalkc sheath and strength members of ail cables entering the building 
(TMGbI COnne d t0 ,he Te,ecommunications Main Grounding Busba9r

Grounding and bonding of exposed air pressure pipes that are metallic
fhP. meta,,lc vapor Connect the metallic lining of the pipe to
the grounding system of the PB for all air pressure equipment 
connected to air feeder pipe. ^ 'J
Install protectors for metallic pairs as well as fuse links if needed
~nCe Shie,dS Sha" be Cl0Se,y 9r0unded' toThe building 
entrance as much as possible. ’
Splice cases of entrance cables shall be made of fire-resistant material 
A of 6AWG copper ground wire shall be used to ground he
protector or protected cable terminal to the TMGB.
Bond together the protector ground, power ground and interior metallic 
water pipe system, if there is any. C
Insulating joints or isolation gaps shall be used as necessary on 
corrosion-prone areas. y
I^=ratTSrUndin9 and bondin9 sha" TOt attached to 
any cathodic protection system because this system is used for
slSnT a9ainSt ?alVaniC corrosion of such structures by constantly 
sending low current to metallic ducts. y

8.

NATIONAL POWER CORPORATION
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I

I

10.

11.

12.

13.

14.

EW-3.6.26 Protectors

o1!' SUPPLY' delivery, installation, testingn^ccC<^0uVBlS,0NING 0F SABTANG island SOLAR pS 
DIESEL HYBRID SYSTEM (WITH ESS)

-------------------------------------------------------------- -
Sheaths of shields of all OSP cables shall be bonded of 6AWG copper
wire or bonding ribbon to the telecommunications grounding system for
low-risk areas to corrosion.
Isolation gaps for cables that are exposed to lightning or have power 
contact shall be installed by bonding the OSP sides of shields or
system 'S° 9 th6m fr°m the telecommun'cations grounding

in J!lf C0TiVu® areaSl insu,ating Joints or isolation gaps shall be 
installed on all cables entering a building
if isoiation gaps are used, the following shall be made-

raS/116 ;S0,ati0n 9aps on exposed cables using decoupling 
capacitors to minimize the coupling noise. y
memhire ’I’6!!311'0, S-heath comPonents and metallic strength 
^nnHb -u!a ®ntefln9 0315,05 by 6 AWG copper conductoror 
fromL^? nbb0" ?aulesandal1 meta'elements must be isolated 
inslting °o"n? ,eC'S and eqUiPmen‘ °n 'he 0SP side of ,he

hnnHtefhnSU,ati(n? j0intS near the entry P°int as mucb as possible 
memhpr! n?6 f IC^,fheath comPonent5 and metallic strength 
ju . ./s of oables to TMGB with a minimum of 6AWG on 
the building side of the insulating joint

S’bleCmetalIhr.i?hSUla,in9 j0intS 3Te n0t presert’ bond the e"'^ancs
TMGB usta 6 AWr COmponenls ar,d n’e,allic s*ren9th members to the 

rvKjb using 6 AWG copper wire or bonding ribbon.

b)

c)
d)

a)

b)

0)

d)

e)

f)

g)

NATIONAL POWER CORPORATION
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AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
OIESEL HYBRID SYSTEM (WITH ESS) 

--------------------------------------------------------------------------- ---------------LuzP22Z14fl3RA

UL497ArS and the Stati0n equipment- Protectors shall be conformant to

An integrated assembly of both primary and secondary overvoltage and 
overcurrent protection is recommended. Protector modules shall be 
equipped with in-sen/ice test points so that non-intrusive testing can be 
done without accidentally disengaging a working circuit during 
maintenance. The communication link shall also be properly protected 
against any interference such as Electromagnetic Interferences (EMI) 
and coupling impedance. ’
propereSSary protection a9ainst lightning shall be installed including the

EW-3.6.27 Testing Procedures and Criteria

The Supplier shall test the grounding and bonding system to evaluate the 
gmnuSgSradle0nS betWeen busbars and AC

The recommended True RMS measurement of AC current in the bonding 
conductors is less than 1 A. For DC current, it is less than 500 mA Depending 
on equipment needs, the acceptable AC and DC measurement may vai^ 9

The presence of abnormally high AC current levels indicates that there is a
anH9teL°US Condlt,on Wlthin the festin9 aroa. Wearing of proper safety gears 
and taking precautions when splicing cables or grounding is important 9

The two-point bonding measurement is also important to be performed using 
an earth groun^ng resistance tester configured for continuity test 9
The test IS performed by connecting the meter leads between the nearest 
grounding electrode and other metallic items. The recommended maximum 
value between these two points is 100 milliohms.

The Supplier shall refer to the equipment's manufacturer should there be anv 
special set-up or safety precautions needed before and during testing. V

EW-3.6.28 Maintenance and Restoration

establishment of components following its failure, if there is any. 9

aSd,Pp™o“safu™feetC't0 eX,end the netWOrk,S capabilities

NPCSThP mraShtal1 SUbmit.a defailed maintenance plan subject for approval of 
NPC. The maintenance plan together with all the proper documentations shall

NATIONAL POWER CORPORATION
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ensure the smooth network maintenance by providing better understanding of 
the system. It shall address the skill set requirements, codes, standards and 
safety, records of cables, circuits, updated pathway segments indicating history 
oT operation and maintenance. PBs, equipment baseline including their 
specifications, storage and replenishment of repair materials, training 
requirements, restoration procedures, maintenance schedule of all OSP 
equipment including ail periodic testing and calibration, management 
escalation procedures with contact information, among others.

EW-3.6.29 Routine Maintenance

I
I

Th®.SiPP|ier shal1 perform the routine maintenance regularly, of at least yearly 
l^thin the warranty period, to examine the network for any abnormalities. It can 
be done physically or through the aid of sophisticated network monitoring and 
sun/eillance systems/deyices capable to detect such abnormalities (e.g 
of th«e?hin res,s{‘vity’co[ltinu|ty. indications of moisture and degradation, loss 
ne^ork h te9nty)‘ Such devices sha,, not affect the operation of the entire

Sded fnnMpnrnSe C ieSk,iSt Sh.a" be prepared by the SuPP,ier and sha" be 
nobri^mlm N C^' \,n rdeS 'fenficat,on of route markers placement and that 
no dangerous electrical conditions have been developed as well as the

R n fafitieS With al1 Safety re9ulations- applicable codes 
and standards. Routine Maintenance focuses on but not limited to;

a) Buried cable terminal maintenance, checking the terminal, the
surrounding environment and common items for housekeeping such 
as presence of dead animals, rodent damages, intrusion of animals 
and presence of foreign materials and corrosion 
Maintenance of underground facilities including terminals in PBs
«nfoCk|!]9 DD prese,]ce of debris- moisture and contaminants that’may 
enter the PBs. conduits, covers and joints.
Maintenance of OSP identification methods for easy identification 
Right-of-Way inspections for impeding obstacles
byaairepnressur?SpeCially designed system such as facilities protected

Defective cable pair recovery system
^rdLCInSpeCti0n 0f 0SP pathway staictures for potential damages 
from earth movement, earthquakes, constructions and the likes.

b)

c)
d)
e)

0
g)

EW-3.6.30 Demand Maintenance

IerinriUrnlierhStlflIbe t0 addreSS demand maintenance during the warranty 
f»o™Td hf be ab 6 to provide assistance in such cases after this period
theTdSv!rlgintenanCe m3y be needed in response to cases- but not limited to

a)

b)
c)
d)

FaciNty location requests from underground location services as a
mandated requirement and usually has limited time frame
Customer service demands
Relocation of OSP due to road improvements
Site improvements

NATIONAL POWER CORPORATION
VI-EW-3,0-25



I
I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

--------------------------------------------------------- LuzP22Z1493Se

EW-3.6.31

I

e)

f) 
9)

h)

i)

Property augmentation/addition that imposes conflict to the existina 
OSP a
Changes in clearance, separation and/or pole spacing 
Obligations under joint-use agreements such as re-arrangement and 
replacement of components like poles 
Indications of imminent danger to the network or any specially 
designed network from a network monitoring and surveillance systems 
Changes in road elevation affecting the requirements for PBs

Oemand maintenance is not limited to damages that caused out-of-service 
wndition and can also be needed in cases where damage to the network has 
been incurred by natural calamities like stomi, earthquakes, etc., vehicular 
accidents, road washouts, floods, physical degradation and those hazards that
d'srupts public safety with the risk of losing the telecommunications network 
tacility.

checklsUo'N^PC1311 a,S° SUbmit h'S comprehensive demand maintenance

Restoration Procedures in Case of Emergency

The Supplier shall include in his maintenance plan a thorough and 
comprehensive procedures to be undertaken in cases of emergency shutdown 
or out-of-service of the network.

the f^owingCy reCOVery plan shail address and provide information of at least

a)

b)

c)

d)

e)

Identification and contact of key personnel who must respond quickly 
and possess the necessary skill set to repair the problem. It is important 
that these key personnel have predefined duties and responsibilities 
and are properly trained.
Accessmg and obtaining the right materials for repair. These materials 
shall be readily accessible and shall be sufficient in quantities 
Basic troubleshooting procedures shall be properly documented in a 
clear and concise manner. Restoration team must be familiar with these
Sumentedthat 8 step_by*step Procedure is recommended to be

Restoration tools for emergency must always be easily accessible and 
ready to use. Such tools and equipment shall be maintained regularly 
and marked appropriately, thus the plan shall be able to provide this 
information. Use of worn-out tools/equipment as an alternative shall be 
avoided as well as the use of equipment for routine maintenance in
place of emergency equipment, even for short time is not 
recommended.
Critical circuits that needs prompt response during an emergency shall 
be rnarked/documented in the plan. These circuits shall be of first 
priority when restoring the network. The first goal of OSP restoration is 
to restore the network’s operation in a staggered but prioritized manner. 
Returning the system back to normal operation then restoring the 
system closely as possible to its original or improved operational 
parameters comes next.

NATIONAL POWER CORPORATION
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I

I

I

I

f)

g)

Emergency test equipment shall be regularly calibrated and shall be 
readily available for use. Calibration procedure shall be provided in 
step-by-step and must be easy to understand and follow.
Minimize service interruptions and ensure safety of personnel by 
providing temporary grounding and bonding connections. These points 
shall be clearly stated and marked in the plan.

Emergency restoration procedure/plan shall be able to guide the restoration 
team to identify and repair the problem, may it be temporary or permanently. 
However, temporary repairs shall not be left on a provisional status and must 
be repau-ed or corrected permanently. It shall also include the procedures and 
guidelines allowing the proper documentation of the restoration, reassignments 
and configurations done to the network.

The emergency restoration plan is subject for updating upon the completion of 
an after-action report detailing the problems encountered, its causes and the 
corrective action done whether its short or long term. An after-action report shall 
be submitted whenever a restoration is done and completed and shall contain 
preventive measures and recommendations to avoid the same problem from 
reoccurring The plan is prepared to identify any OSP structure that requires 
revision and/or replacement. ^

The Supplier shall also nominate or provide their support center. This support 
cerity shall be able to respond quickly and in timely manner to any type of 
maintenance request. Support center staff members shall be capable to all 

Pertfin,n9 t0 restoration, maintenance and operation of the network 
facility. It IS also important that the support center has complete end-to-end and 
up-to-date necessary documentation for all kinds and types of materials and 
equipment, has access to next-level support and is capable of providing 
emergency restoration materials including test equipment. y

EW-3.6.32 Documentation

ImnnCUePHPferTKha!l Sub.mit ‘h® SchefT1afic Design/Diagram showing the initial 
proposed facility based on the gathered data from site survey. Construction

and workMpnnfs shal1 also be submitted indicating the final design 
rhinLcymteT HS we']asttl!e specifications for installation and the record of 

?1?de dUnn9 Ia?tal,at,0n- As-built drawings shall also be submitted. All 
documentations are subject to NPC’s approval.

IilfnifiUP?l,er Sl!all1f0 Provide his comprehensive design and construction 
specifications checklists in accordance with OSPDRM. The checklists can be 
modified as deemed necessary by the Supplier/Designer in order to fully detail 
all the data required and used in the system. y

:fhfh!UPP|ier isfal8° recommended to submit photographs and video recordings 
iih d surv7 ?onducted- All Other information that needs to be 

to^PC d h be pr0per y documented and such documents shall be provided

riotLSUfPthlier Shf Submit Phot°9raPbs and video record with stamped 
dates of the conducted site survey as well as the route and the affecting factors

NATIONAL POWER CORPORATION
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EW-3.7

determined anci encountereci during pre-installation, installation and post- 
installation activities. K

PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shall be as presented below
Mpen?UPpher maJy 0ffer similar or equivalent system architecture 

subject to NPC s review and approval.

Power aod entfa-Swii

HYBRID CONTROLLER

------^ DATALOGGER

i COW^TEB- I

ENEFGYSTORi *E SYSTEM 
lESSl

PVCOJrIROLLER
CONTROL

rvyrcwcg/TAotiga

APJWY5

I
•Theu.eelcorweri.uefpflwjiionlyinvetir.iv

-♦MOCeuSPROTOOT.
• »ANTPROTOCOL

EW-3.8

EW-3.9

I

Figure 1: PEMS and Communication Diagram

Warranty

Measurement of Payment

I!ffeif,i1heInent 0f payment for 3,1 electrical works shall be based on the bid price
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EW 4.0 - LIGHTING SYSTEM
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW - 4.0 - LIGHTING SYSTEM

I
I

CLAUSE NO.
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PART I - TECHNICAL SPECIFICATIONS 

EW- ELECTRICAL WORKS

EW-4.0 LIGHTING SYSTEM

EW-4.1 General

This specification covers the technical and associated requirements of 
complete lighting system and perimeter lighting system for the Design, Supply, 
Delivery, Installation, Testing and Commissioning of Sabtang Island Solar PV- 
Diesel Hybrid System (with ESS).

EW-4.2 Scope of Work

The scope of works shall cover but not limited to the following:

1. Supply, Installation and Test of complete Lighting and Power 
System for the Guard Post and Warehouse;

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

3. Supply, Installation and Test of 5kVA Dry Type Transformer 
and

4. All other works necessary although not specifically mentioned 
and detailed but are required for the complete, safe and reliable 
operation of the Lighting System for Sabtang Solar PV Plant.

EW-4.3 Standard of Materials

All materials to be used in the work shall be new, of high quality, free from all 
defects and of proven acceptability for the purpose of intended. Unless 
otherwise specified, materials shall conform to the latest applicable standard 
issued by the following authorities:

1- American National Standards institute (ANSI)

2. Institute of Electrical and Electronic Engineers (IEEE)

3. Underwriter’s Laboratory (UL)
4. National Electrical Manufacturer’s Association (NEMA)

5. National Electrical Code (NEC)

6. Philippine Electrical Code (PEC)

Other recognized national standards maybe accepted if such will guarantee a 
quality superior to that guaranteed by the above standards. Use of other 
standards shall be subjected to the approval of National Power Corporation

NATIONAL POWER CORPORATION
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EW-4.4 Lighting System

The lighting system covered by this specification shall include all outlets 
(convenience and power), switches, associated conduits and cables, lighting 
fixtures (indoor, outdoor and emergency), fittings, distribution panel boards, dry 
type transformers, contactors, timers, etc.

The devices/materials furnished shall be in accordance with, but not limited to, 
the latest issues of the Applicable Codes and Standards, including all addenda! 
in effect at time of purchase order unless otherwise stated in this specification.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper installation and safe operation of the lighting system 
shall be identified by the Supplier and shall be furnished at no additional cost 
to NPC.

EW-4.4.1 Technical Requirements and Characteristics

Circuits shali be wired separately for lighting and outlets. Lighting fixtures shail 
be controlled and switched locally approximately as shown on the drawings.

Replacement of fixture bulbs or tubes shall be possible without disconnecting 
any part of the power supply and risk of touching live parts of the installation.

The lighting and power panel shall be tapped to the dry type transformer 
sourced from the AC combiner box.

EW-4.4.2 Dry Type Transformer

The dry type transformer covered by this specification shail be used for the 
lighting and power system of the guard post and perimeter lights at Sabtang 
island Solar PV Plant. It shall be indoor type and shall be in accordance with 
the latest revision of IEEE Std. C57.12.01. The installation of this transformer 
shall be wall or floor-mounted and in accordance to the standard procedure as 
suggested by the manufacturer. In relation, the stability/integrity of the 
supporting structure shall not be compromised during and after the installation 
of this equipment. The transformer shail also meet the following minimum 
requirements; w

ITEM DESCRIPTION REQUIREMENTS
1 Core High Grade Silicone Steel
2 Insulation Class H
3 Application Solar PV Plant station service 

transformer
4 Type Dry type transformer
5 Ciass Indoor
6 Type of Cooling AN
7 Temperature Rise (°C) 150
8 Insulation level;

D r,r^DDr

a. Maximum operating 
voltage, kV
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I

I
I
I

EW-4.4.3

EW-4.4.4

I

■ H-winding 1.2
■ X-winding 0.6

b. Nominal operating 
voltage, kV
■ H-winding 0.48
■ X-winding 0.24

c. Basic insulation
level, kV 10

9 Winding Material
a. H-winding 100% copper
b. X-winding 100% copper

10 Enclosure NEMA 3R

Lighting and Power Panel board

The lighting and power panel board shall be flush-mounted.

The main and branch circuit breakers shall be molded case type with 
instantaneous magnetic trip and thermal over current trip.

Nameplate shall be black plastic with engraved white letter.

Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

All lighting fixtures when installed shall be free of leaks, warps, dents and other 
irregularities.

The hangers and brackets of all kinds for safety and proper installation of 
lighting fixtures shall be furnished and installed by the Supplier at his own 
expense.

The housing of lighting fixture shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy installation.

All lighting fixtures, samples and catalogues shall be submitted for NPC's 
review and approval prior to the order. No lighting fixtures shall be installed 
without approval of NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. 
Each fixture shall be wired to a single point with an adequate slack for proper
Pn0e.?ni??'0n' aA 'ig>?ting. fixtures shal1 be protected from damage during 
installation. Any broken lighting fixtures, receptacles, stems and the like shall 
be replaced with new parts, at no cost to NPC.

NATIONAL POWER CORPORATION
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I

I

I
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I

I

Lighting Luminaires

a) 1x9 Watts Compact LED Lamp

Shall be cool white frosted finish, rated 240V AC, 60Hz 
operations. Lamp holders shall have E27 base.

When used in damp and wet locations, it shall have an explosion 
and corrosion proof body and sealed.

b) LED Flood Light

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

EW-4.4.5 Switches and Single Phase Outlets

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

Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted and 
fixed to the wall 1.37m above the finished floor level. The rating of the switches 
shall be 10A, 240VAC, single-phase.

Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not exceeding 
250 Volts shall be in accordance with PEC for 2-pole three-wire (indoor and 
outdoor).

EW-4.4.6 Cables

Cable shall be stranded annealed copper conductor suitable for continuous 
temperature of 90°C when used in wet or dry location and 90°C when exposed 
to oil or coolant. The minimum size of conductor to be used shall be 3.5mm2.

Insulation shall be suitable for wet and dry location, fungi resistant and 
ultraviolet stable.

All cables shall be moisture and heat resistant, flame retardant polyvinyl 
chloride insulation, chemical and abrasion resistant nylon sheath. The cable 
specification shall meet ASTM specification, PNS 35, UL standard 83 and 
requirements of PEC.

The Supplier shall submit catalogues and/or brochures showing details of 
cable insulation and ampacity ratings of all types of cables to be supplied for 
approval of NPC.
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Cable Installation

I

Cables pulled through conduits shall be supported In an approved manner to 
avoid damaged to the insulation. Grease or oily substances shall not be used 
to facilitate the passage of the conductor in conduits.

The puli shall be applied to cables only by means of approved grips. The end 
portion of the cable, which has been marked or deformed by the grip, shall be 
cut-off by the Supplier.

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

Prior to installation, cables and conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been installed, cables 
shall be tested for continuity and insulation resistance and shall be tagged with 
respective cable number.

EW-4.4.7 Conduit

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control conductors including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of various 
items of conduits and associated materials shall be furnished in accordance 
with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at equipment mounted on concrete 
bases shall be brought up to the equipment within the concrete bases, 
wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a minimum 
of 0.5m.

Non-Metallic Conduits

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

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property hence 
shall not support combustion. It shall resist corrosion, rust and scale.

NATIONAL POWER CORPORATION
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Metallic Conduits

I

Metallic conduit shall be made of Electrical Metallic Tubing (EMT), galvanized 
on the outside for corrosion protection and shall have an approved corrosion- 
resistant organic coating on the inside. EMT shall be installed by the use of 
set-screw or compression-type couplings and connectors.

EW'4.4.8 Junction/ Utility Boxes 

Junction/ Utility Boxes

All junction/utility boxes for concealed work shall be of hot dip galvanized steel 
or un-plasticized polyvinyl Chloride. All wall boxes on exposed work shall be of 
aluminum blasted cast iron.

I

Utility boxes shall be firmly anchored in place and where required provided with 
fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

Pull Boxes

EW-4.5

I

Pull boxes shall be installed at all necessary points, to prevent damage to the 
insulation or other damage that might result from pulling resistance or for other 
reasons related to improper installation. All pull boxes shall be made of 
galvanized sheet steel not less than 2mm or un-plasticized polyvinyl chloride. 
Where pull boxes are used in connection with exposed conduits, plain covers 
attached to the pull box with a suitable number of countersunk flathead 
machine screws may be used.

Measurement of Payment

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

NATIONAL POWER CORPORATION
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

I

EW-5.0 GROUNDING SYSTEM

EW-5.1 General

This specification covers the technical and associated requirements for the 
entire grounding system of the solar plants and/or switchyards, required to 
protect persons and equipment, to reduce electromagnetic interference (EMI) 
and to allow safe seivice and maintenance of the installations. The grounding 
system includes all major and minor equipment such as PV modules, mounting 
structures, inverters, AC combiner boxes, DC boxes, transformer and 
protection panel, ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the plant 
shall be furnished and determined by the Supplier at no additional cost to NPC.

EW-5.1.1 Technical Characteristics and Requirements

The ruling criteria in the design of the grounding grid shall be the safety of 
persorinel 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
Grounc inq Design Criteria

1 Hault 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 tVDe)

>100 mm2 tin-annealed copper 
stranded conductor (harp)

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

as inverter, transformer, 
ESS. etc.

>100 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation
b. For motors/pumps rated 

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

> 50 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation

cnRpnRAi

c. For motors/pumps rated 
below 10kW, perimeter 
lighting and fence
earthing

low

> 22 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation
—
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6 Burial depth of grid conductor 
below finished arade. 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. TvDe CoDoer rod
b. Diameter, mm > 19 mm
c. Lenath/section. m > 3 m10 Resistivity of crushed rock, 
(wet) Ohmmeter 3000

11 Approximate area of
plant/switchyard to be 
covered by the ground grid Refer to Bid Drawings

12 Soil resistivity (for
calculation), ohmmeter By Supplier1

Lightnii iq Protection --------
1 Manufacturer By Supplier
2 Place of Manufacture By Supplier

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

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

Area 50 mm2
3 Overall Diameter, mm By Supplier

SLdUon,iLShrpl!.StarT t°hUt earth resistivity measurement for the plant site. 
fcSased 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
Thpel rTe|1?-m 0Ul^,l^e 0f the Plant boundary,ine which may be endangered 
These calculations will decide on the provisions for grounding to be made with
nmv H fifrt 0f l,he CIV|1 WOrks related t0 foundations. If the calculations

n?happ? 'CfKIOn 0f al1 Gn9ineering possibility that touch and step 
voltages are still higher than permittsd and consequently the Supplier managed
to design the earthing and grounding grid in such a way to obtain the lowest
shaXrS Sret inC'Udin9 limi,a'i0n

no extra cost to the NPC, additional grounding reds" S grSing

resteu'vity0^ grounding system is responsibility of Supplier including measurement of actual soil

NATIONAL POWER CORPORATION----------------------------------------------------------------------------------------------
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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-5.1.2 Lightning Rod and Support

The lightning rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 16 mm and a nominal length of 2 meters.

The air terminal (lightning rod) shall be located at the highest point of the facility 
to capture the lightning strike to a preferred point, so that the discharge current 
can be safely directed via the down conductor to the grounding system. The 
lightning rod support shall consist of a minimum of 3.0 meters of galvanized 
iron piping mast. The Supplier shall give technical details of the protection 
including mounting and installation details for approval.

EW-5.1.3 Lightning Down Conductor

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

The 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-5.1.4 Grounding Cables

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

EW-5.1.5 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

national pov^er corporation
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Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-5.1.6 Exothermic Welding Materiais

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. These 
materials shall be Cadweld or approved equal. The Supplier should submit 
detailed information describing the proposed process.

EW-5.1.7 Grounding Hardware

Terminal Lugs

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

EW-5.1.8 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

If there is any possibility for a conductor to fall down on a steel structure this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW-5.1.9 Equipment Earthing

Transformer Earthing

The transformer shall be earthed al two points diagonally opposite each other 
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

annealed co^er wnducfon C°nneCted ,0 'he 6arthin9 9r'd Wi,h 50

Power Cables

leJrd SIirlh °r 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

endstof each cabie- 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 tin- 
annealed copper conductor (one connection for each pole).

NATIONAL POWER CORPORATION
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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.

Sndino inrdTlfShf11 be(equiPPed with at ‘east two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws for 
proper connection to the earthing system.

EW-5.1.10 Building Earthing

e,eC!r'Cal dev,ce Ins,de the building/room must be
equipped wi h 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
eirth bar0 Nni"1133 i'inentS f3,1630,156 connected to a common tinned copper
means are innrpH Pan6 3re f°,idly Welded together' or other approved 
means are applied ensuring solid earthing connections. In such a case
provisions for earthing must be made at one end at least.

EW-5.1.11 Fence Earthing

aroundtthe switchyard or station shall be connected to the earthing 
S posts 0Pn e C0nnecti0n point a,on9 the fence and at all corners and

EW-5.1.12 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing specified

to weK/nKiinC,Ufde SP!Cial t00,S’ kitS and exPandable materials necessary 
nrSJ 9 d lTtS and 9round rod connections by exothermic process 
cludmg reasonable waste to be expected during installations Standard 

grounding connectors shall be fixed to metal frames b? means of Soited clam^^^^^

EW-5.1.13 Cable Tray Earthing

?0)me7J^an?ednlaa?derS Sha" b6 “nneC'ed t0 'he earthin3 S^stem at e''<='y

EW-5.1.14 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground arid 
conductors by suitable exothermic connections. 9 9 d

NATIONAL POWER CORPORATION
VI-EW-5.0-5



BID DOCUMENTS

.SECTION VI - TECHNICAL SPECIFICATIONS

EW-5.2

DEb'CN. SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

----------------------------------------------------
Measurement of Payment

nfelS.LihTent 0f P^yment for al1 electrical works shall be based on the bid price
SecUon \^Mr^fatLSRTnthS StCh?du,e of Requirements - Electrical Works, 
rpnn H B;d JDocuument- The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.

national POWER CORPORATION

Oil
VI-EW-5.0-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP22Z1493Se

SECTION VI

PART l-TECHNICAL 

SPECIFICATIONS
ELECTRICAL WORKS

EW 6.0 - SWITCHYARD EQUIPMENT AND 

APPURTENANCES

NATIONAL POWER CORPORATION

EDj



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP22Z1493Se

PART 1 - TECHNICAL SPECIFICATION

EW - ELECTRICAL WORKS

EW - 6.0 - SWITCHYARD EQUIPMENT AND APPURTENANCES

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-6.0
EW-6.1
EW-6.2
EW-6.3
EW-6.4

EW'6.5

EW-6.6

EW-6.7

EW-6.8

SWITCHYARD EQUIPMENT AND APPURTENANCES................................... 1
General................................................................................................................1
Scope of Work..................................................................................................... -I
Codes and Standards..........................................................................................2
Power, Control and Instrumentation Cable.........................................................2
EW-6.4.1 Technical Characteristics and Requirements................................ 2
EW-6.4.2 Insulation.........................................................................................3
EW-6.4.3 Jacket..............................................................................................3
EW-6.4.4 Assembly.........................................................................................3
EW-6.4.5 Application.......................................................................................3
Fuse Disconnect Switch with Lightning Arrester Combination...........................3
EW-6.5.1 Technical Characteristics and Requirements................................ 3
Bus Conductor and Hardware...................................................................... 5
EW-6.6.1 Technical Characteristics and Requirements................................ 5
13.8kV Three Phase Kilowatt-Hour Meter...................................................... 7
EW-6.7.1 Technical Characteristics and Requirements................................ 7
Measurement of Payment............................................................................... 9

NATIONAL POWER CORPORATION m VI-EW-6.0-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP22Z1493Se

PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

EW-6.1 General

This specification covers the furnishing of all labor, materials, equipment, tools 
and other incidentals for the erection/installation of switchyard take - off 
structures for Sabtang Solar PV Plant and Sabtang Diesel Power Plant.

The work shall be performed and completed in accordance with generally 
accepted modern practice in the erection and installation of steel poles.

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

EW-6.2 Scope of Work

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

a) Supply, delivery, erection/installation of Steel Pole take off 
structure including dressing and accessories as shown on the 
bid drawings (grounding materials, tension insulators, etc.);

b) Supply, Installation/stringing and test of bus conductor, and 
structure ground wires complete with appurtenances and 
accessories:

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

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

e) Supply. Installation and Test of Grounding System;

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

g) Supply, Installation and Test of 13.8kV Three Phase Kilowatt- 
Hour Meter (For Sabtang SPP and Sabtang DPP); and

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

NATIONAL POWER CORPORATION
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The Supplier shall perform the entire quantity of work necessary to complete 
the erection of the take-off structures at the Contract Unit Price, be it more or 
less than the quantity herein estimated.

It is not NPC’s intent to specify ail technical requirements nor to set forth those 
requirements adequately covered by applicable codes and standards. The 
Supplier shall furnish high quality steel pole(s) including dressing and 
accessories meeting the requirements of the specification and industry 
standards.

EW-6.3 Codes and Standards

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

EW-6.4 Power, Control and Instrumentation Cable

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use in 
switchyards.

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

EW-6.4.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or 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 Shaoe Circular Stranded Wire
2 Conductor Material Annealed Conner
3 Insulation

a. Material Cross-linked oolvethylene CXLPE)
b. Thickness, mm >4.5

4 Outer coverina/Jacket
a. Material PVC Sheath Jacketino

CORPORATION ------------------------------------------- _________
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b. Thickness, mm Manufacturer's Data
c. Termite Protection 

Required Yes
5 Shielded Yes

a. Tvoe of Shieldinq CoDoer Tape Screen
6 Provided with Filler and 

Binder Tape Yes

EW>6.4.2 Insulation

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

EW-6.4.3 Jacket

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

EW-6.4.4 Assembly

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

EW-6.4.5 Application

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

EW-6.5 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch with 
lightning arrester combination for use in various diesel and solar power plants.

The materials furnished shall be in accordance with, but not limited to, the latest 
issues of the Applicable Codes and Standards, including all addenda, in effect 
at time of purchase order unless otherwise stated herein.

EW-6.5.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing the circuit. All the metal parts of the fuse disconnect switch shall be 
free from erosion and rust. The FDS shall meet the following minimum 
requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Class (Indoor, Outdoor) Outdoor
2 Rated voltage, kV 15
3 Nominal system 

voltage, kV 13.8

NATIONAL POWER CORPORATION
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4 Freauencv, Hz 60
5 BIL, kV 110
6 Ampere Frame 100
7 Interrupting Capacity, 

kA 10
8 Fuse Link

a. Type Universal buttonhead design
b. Current Ratino, A Refer to Single Line Diagram

9 Lightning Arrester
a. Type Metal Oxide Varistor (MOV), gapless
b. Class (indoor,

outdoor) Outdoor

c. Rated frequency, 
Hz 60

d. Nominal system
voltage. kV 13.8

e. Duty cycle voltage 
(rating). kVrms 12

f. Maximum
Continuous
Operating Voltage 
(MCOV), for the 
arresters having the 
following duty cycle 
voltage, 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 extinguishinq performance, etc The

NATIONAL POWER CORPORATION -----------------------------------------VI-EW-6 0-4
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fuse link shall meet the electrical and mechanical interchangeability requirement 
in accordance with ANSI standard.

SECTION VI - TECHNICAL SPECIFICATIONS

I

I

Lightning Arrester

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

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

The primary terminals shall be suitable for the connection of the type and size 
of conductors which can be either copper or aluminum conductors without use 
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms 
with the requirements of NEMA or with appropriate bracket as a cutout arrester 
combination on it.

EW-6.6

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-6.6.1 Technical Characteristics and Requirements

Describe herein is the general specification of the bus conductor, line materials 
and equipment to be supplied for this project. The bus conductor, line materials 
and equipment shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Strandea Conductor Requirements

CORPORA

Type designation
iTinM —

Aluminum Conductor Steel 
Reinforced fACSR)
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I

2 Code Name By Supplier
3 Conductor size Refer to Single Line Diagram
4 Ampacitv, A 230
5 Outer Lavers

a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-sectional

Area, mm2 Manufacturer's Data
d. Coefficient of Elongation f/°C) Manufacturer’s Data

6 Core
a. Material Aluminum Clad Steel
b. Stranding No. 1
c. Calculated Cross-sectional

Area, mm2 Manufacturer’s Data
d. Coefficient of Elongation ('/0C') 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 Alloy

2 Connectors

a. Type
wedge pressure clamp for 
stranded conductor
connection

b. Angle and T-connectors type
wedge pressure clamp for 
stranded conductor
connection

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires 
in each layer shall be evenly and closely stranded around the underlying 
wire(s). The tension In individual wires in a layer shall be sufficient to hold each 
wire firmly in place with only enough strand separation to prevent crowding at 
the time of stranding and during installation. All steel and aluminum wires shall 
lie naturally in their position in the stranded conductor and, when the core 
and/or the aluminum wires are cut, the wire ends shall remain in position or be 
readily replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall 
not be less than 99.5%. The type of conductor to be supplied shall be stated in 
the Technical Data Sheets and shall be manufactured according to the 
applicable ASTM or equivalent 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.

NATIONAL POWER CORPORATION
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Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and keeper 
pieces, made of high strength and heat treated cast aluminum alloy. Cotter 
bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter 
pins shall be made of stainless steel. Slip strength of the strain clamp 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 KSl min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55- 
3 for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or ductile 
iron with tensile strength in accordance with ANSI standard.

Bolts

Ail bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153,

EW-6.7 13.8kV Three Phase Kilowatt-Hour Meter

This specification covers the technical and associated requirements for the 
three phase kilowatt-hour meter including instrument transformer and 
accessories required for Sabtang SPP and Sabtang DPP,

EW-6.7.1 Technical Characteristics and Requirements

The three phase kilowatt-hour meter shall be furnished and installed by the 
Supplier as shown on the bid drawings complete with stainless steel housing, 
test block and associated metering instruments transformers (current and 
potential transformers) of appropriate burden and accuracy and other 
accessories for outdoor metering. It shall be capable to measure the power 
generated by the plant and feedback power (bi-directional). It shall be designed 
to operate continuously for the normal life of the meter in an outdoor tropical 
location exposed to various elements which might affect the meter accuracy 
and reliability. The Three Phase Kilowatt-Hour Meter shall meet the following 
minimum requirements:

NATIONAL POWER CORPORATION VI-EW-6.0-7
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ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltaqe, V 120-480
3 Accuracy class 0.2s
4 Frequency. Hz 60
5 ReqisterTvoe LCD
6 Soft Switches Available
7 LCD Display Proarammable

8

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

Yes

9
Communication Port for 
Kilowatt-hour meter To be Provided

10 Meter Test Block

a. No. of Poles 10 (4 Voltage & 6 Current Terminals)

b. Rated Voltage, V 600V
c. Equipment 

Standard ANSI C12.9

d. Test Block Cover Required

11
Metering Current 
Transformer

a. Application 
flndoor/Outdoor) Outdoor

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

current, A 20

d. Secondary rated 
current for all 
windinqs. A

5

e. No. of cores One (1) core Secondary CT

f. CT ratio 20:5

g. Burden 45

h. BIL, kV 110

12
Metering Voltage 
Transformer

a. Application 
flndoor/Outdoorl Outdoor

b. Highest 
continuous 
operating voltage, 
kV

15

c. Nominal voltage, 
kV 8.4

NATIONAL POWER CORPORATION m VI-EW-6.0-8
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d. Rated secondary 
voltage, V

120

e. Insulation type Full cast epoxy resin

f. PT ratio 70:1

g. Burden 75

h. BIL, kV 110

13 Meter Housing/ 
Enclosure

a. Material Stainless Steel

b. Dimension 
(LxWxH)

16” X 12" X 22”(Front Height) & 24"{Rear 
Height)

c. Display/Viewing 
Window

Required

The SPP 13.8KV Three Phase Kilowatt-Hour Meter shall have but not limited 
to the following features:

1.
2.
3.
4.

5.
6.
7.
8.

Pilferage proof 
Tamper Proof 
Wrong Wiring Alarm
Can withstand the temperature of -20°C to +70°C and Humidity of up to 
95% non-condensing 
With back light display
With built-in battery for LCD display and back-up battery 
TOD Programmable Ready
Measure display (Delivered and Received Energy, RMS voltage & 
current per phase, Reactive & Apparent Power, Power factor. 
Frequency and etc.)

The SPP 13.8KV three phase kilowatt-hour meter and its required metering 
instruments shall be pole mounted and to be supplied complete with stainless 
steel bracket, bolts, etc.

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the 13.8KV three phase kilowatt-hour meter 
including instrument transformers and accessories to be supplied during 
implementation and prior to delivery at site.

EW-6.8 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.

NATIONAL POWER CORPORATION VI-EW-6.0-9
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SECTION VI

PART l-TECHNICAL 

SPECIFICATIONS
ELECTRICAL WORKS

EW 7.0 - 13.8KV TIE LINES
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS 

EW 7.0-13.8KV TIE LINE 

TABLE OF CONTENTS

CLAUSE NO. JIILE PAGE NO.

EW-7.0 13.8KV TIE LINE................... -
EW-7.1 General........................................... ZZ'Z‘Z"Z‘Z‘'ZZ............................i
EW-7.2 Scope of Work............................................................  1
EW-7.3 (3odes and Standards.........................................  2
EW-7.4 Materials and Equipment.................................... ZZZ‘........................................ r

EW-7.4.1 Cables............................................................. ............................3
EW-7.4.2 Electrical Duct (for Communication Cables)...................ZZZZl 6
EW-7.4.3 Concrete Encased Condu.ts................................................ ..............c
EW-7.4.4 Electrical Pull Box (Concrete)................................ ...................7
EW-7.4.5 Warning and Identification Tape....................ZZZZ.......................8
EW-7.4.6 Kerb Marking....................................................... ............................g
EW-7.4.7 Riser Pole Materials and Accessories.....................  8
EW-7.4.8 Grounding System................................  q

EW-7.5 OtherWorks............................................  !j'q
EW-7.5.1 Backfill and Site Restoration..........................  10
EW-7.5.2 Hauling of Tie Line Materials..............................  H

EW-7.6 Factory Assembly and Tests............................................ ............................... 11
EW-7.6.1 Field and Acceptance Test.................................  11

EW-7.7 Final Completion of Worl<...........................................  H
EW-7.8 Measurement of Payment...................................  12
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PART P - TECHNICAL SPECIFICATION 

EW - ELECTRICAL WORKS

EW-7.0 13.8KV TIE LINE

EW-7.1 General

IthprSiJnerHfiCafti?n lhs fumishin9 of al1 ‘abor, materials, equipment and

The proposed underground tie line shall interconnect the Solar PV Plant and

ls,and -

iri'SpI0 poweTcfbres 1,3,rkVha3"ph1feesy9s5terTt
'ine s.ha" ais°be desi9'’ed to bXedsSd-lad

rsrii'i 5 iSi:Wp“ - :--c™Soe„ r.,::
Ihhae||SUePsSsShhallhrndUC, <:lieCl< SUrVey 0f the proPosed tie 'ine route and

E W-7.2 Scope of Work

a)

b)

c)

d)

Clearing of right-of-way (2.0 meters wide) from the entire route; 

Final survey and assessment on the underground route;

pu“snanbda?e™h9asa"d PaVin9f°r‘he Pr0p0Sed loca«0n

NATIONAL POWER CORPORATION"
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EW-7.3

e)

0

9)

h)

Supply, Delivery and Installation of 13.8 kV power cables and copper 
wire for communication interface complete with appurtenances and 
accessories:

Supply, Installation and Test of grounding system including ground 
rods, ground wires and other appurtenances and accessories;

Supply and installation of electrical pull boxes, cover and other 
necessary ancillary struclure(s) as shown on the bid drawings 
including necessary auxiliary pull boxes specifically intended for the 
communication line;

Supply and instaHation of Riser Pole Take-off Structure accessories 
for both solar and diesel power plant, compete with the required 
braces, clamps, couplings, bus conductors, line and 
matenals/hardware, termination kits and other accessories as shown 
on the Bid Drawings;

Provision of other materials such as warning tape and marker posts 
in accordance with the safety standards;

Conduct of insulation test, soil resistivity test and continuity test on 
the entire line; and

AH other works necessary although not specifically mentioned and 
detailed but are required for the complete, safe and reliable operation 
of the Underground Tie Line.

^lldh|rS.hre rfquiredut0 Perform 9round survey on the route of the tie line to 
enable them to see the actual field conditions in order to offer a realistic and 
equitable b'd. NPC will extend reasonable assistance and cooperation in 
showing the route of the line. Any discrepancy between the Plan and Profile 
and the actual survey conducted by the Supplier shall coordinated with NPC

The Supplier will be required to perform the entire quantity of work necessarv
p0OthP eth he ins(!all^fion of the 'i'1® at the Contract Uni/price. be it more 0 
less than the quantity herein estimated.

Ilal?rlTnS!,dnOM?|SPeCify 10ChniCal require^®nts or to set forth those 
requirements adequately covered by applicable codes and standards.

Codes and Standards

AH equiprnent covered by this specification shall be designed manufactured 
assembled and tested in accordance with, but not limited to, the latest issues 
of applicable ASTM, PEC, AWS, ,^ZI, ASCE. ISO or equivalent standard^^^
s.mSi„S,hisaSps*aaii^nneffe0t at ,ime 0r PUrChaSe 0rder Unless 0,he™i-

i)

j)

k)

NATIONAL POWER CORPORATION m VI-EW-7.0-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS_______

EW-7.4 Materials and Equipment

EW-7.4.1 Cables

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

---------------------------------------------------------------LuzP22Z1493Se

This specification covers the technical and associated requirements of 
T^oo1 V w volta9e p°wer cables and communication cables to be used for the 
13.8 kV underground tie-line in accordance with the requirements specified 
hereunder and as shown on the drawings.

EW-7.4.1.1 Power Cables

The power cable to be supplied shall be of cross-linked polyethylene (XLPE) 
insulation material, with insulation levels able to withstand any voltage surges 
which are normally expected to occur in the power system in which the cable 
tJ v.eDUJed’ due t0. fwilchin9 operations, sudden load variations, faults, etc.

power cable shall be armoured and shall conform with the ICEA S-5“4mO;:iCofp6E0c2:2 and UL 35'ICEA 3Pecif-lfcfanSd

The power cables shall be selected to withstand without distress any short-
?.?rh rihTe I10,/!;6 condu#ctor and sheath related to the existing fault levels. 
Sh f,?f *be manufactured to fulfill the requirements when operating
minimn J0ad °r 3t a7 °ad faCt°r‘ The P°Wer Cable Shal1 meef the following
minimum requirements: y

ITEM
1

DESCRIPTION REQUIREMENTS
Conductor Shane Circular Stranded Wire2 Conductor Material AnnPflIpt-l nnnnor

3 No. of Cores Single4 Insulation

a. Material Cross-linked polyethylene 
(XLPE)

5
b. Thickness, mm >5.6
Outer coverina/Jacket
a. Material PVC Sheath Jacketinn
b. Thickness, mm Manufacturer’s Data
c. Termite Protection
Required Yes

6 Sheathed (Yes, No) Yes
a. Tvoe of Sheath Copoer Tape Screen7 t-Tovide with Filler and Binder 
Tape Yes

8 Armoured (Yes. No) Yes
a. Material Steel

™i.aCgaebdrcpSho?3% (mdaexS;9ned ,0 W"hStand Sh0rt■CirCUi, C0"di,i°"

EW-7.4.1.1.1 Insulation

Conductor insulation type shall be as specified above and shall have a 
minimum rating of 133% insulation level

NATIONAL POWER CORPORATION
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C.hl0rine’ heat’ flame and m°isture-resistant PVC or 
Nylon jacket capafc)le of providing protection against sunlight, acids alkalis
the raLShsahaMehP rniSheid'f PrOPr mark'n9s ar^d identifications indicated on
cable standard mP,efe and aCCePtab'e 35 required the Prevailin9

EW-7.4.1,1.3 Assembly

r^.Tlti-COndUCt°r1?able' the insulated c°PPer conductor cabled within an 
verall covering shall be assembled with non-hygroscopic fillers to assure a

smccih arcular assembly. The cable shall be protected by a flexible metal
nrpdP cf)pCIrted by an Internal a,uminum bonding strip and amored by a high 
grade steel wire concentrically wrapped throughout its entire length. ^

EW-7.4.1.1.4 Application

Type armored cable shall be suitable for direct burial installation and other
nyPL° rrrcScj;;P^saS indCaf ,ray' COndUit '--^'uXroundrcE
n wet and locations, and above ground raceway in damn and drv 
ocat'ons. Ouring instaHat'on, all cable bends which will apply to armored 
^ble withoet spl.cing and cable termination shall have a minimum be^d
edge onhSe.9 manufac,ure'"s ^'^mdards with respect to the inner

EW-7.4.1.1.5 Consideration

rating of the electricarSTdduringaitsno0pemS^ OoVratedlfad6''1'36'3*''''6

EW-7.4.1.2 Communication Cables

cTahbe|eUsndaendTtrtI: 'ine t'eSi9ned ,0 include tha communication
cable musl be en^srh' a<;eS and aUXiliaries' Th® communication 
caoie must be enclosed by a separate electrical duct parallel to oow^r
cable/power cable raceway. Electrical duct to be occSed bv The
oommun,cat,on cables shall be located at no point closer than 75 Sm fcl

duct :l~fpoTer3c0abir for direC' inS,a"a,i0n ,0 'ha eleC,riCal

Additional provisions for underground oommunication system installation 
including 'ts equipment and accessories stated on other chapter(s) of this 
specifications shall be recognized. In the case of dual SSon he

e~nrlrprr:;aiLSiderati0n t0 Safety and SeCUrity 0f the perSOnnei and
EW-7.4,1.3 Installation

A detailed route sun/ey should be carried out prior to installation in order to 
plan where cables should be jointed and to identity any possible obstructions

NATIONAL POWER CORPORAT/o'n'
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that would require additional works such as directional drilling. The Supplier 
must ensure that the cables are handled properly to prevent any damage to 
the outer sheath during transport, as any ingress of moisture can cause 
problems in the cable.

Cables shall be laid directly on the ground in flat or trefoil formation or as 
specified in the Bid Drawings. Minimum depth of cover shall be in 
accordance with the Bid Drawings and/or as specified in the succeeding 
clauses of the Technical Specifications.

Cables shall be made suitable for the environment where cables would be 
installed. Where cables are to be laid in damp conditions, consideration 
should be given to water-blocked designs. Where cables are to be installed 
in very wet situations, either partially or fully submerged, then special 
designs for submersible applications should be used.

Trenching

The Supplier shall prepare the underground tie line route by clearing the riqht- 
of-way and by excavation. The depth and the width of the trench shall provide 
sufficient allowance for setting of duct couplings and spacers, if necessary. 
Excavated soil and subsoil materials shall be transferred to the approved off- 
site location. Proper shoring shall be observed in accordance to the safety 
standards set by OSHA. 3

EW-7.4.1.3.2 Depth of Cover Requirements for Direct Buried Cables

The depth of a trench for shall depend on obstructions, the number of cables
1 ilp1?!5!3 and orientatlon with respect to one another. Cables shall be 
installed to have a final cover in accordance with the requirements set forth 
by the governing standards or as specified in the following:

EW-7.4.1.3.1

Location
Cover

Requirement
(mm)

Bedding/Backfill/Protection
Requirements

The carriageway of 
classified state roads 
- low voltage and 
high voltage conduits 
(Note: excluding
footways)

Less than 
1000mm but 
greater than 

750mm

Less than 
750mm

but greater than 
500mm

Concrete or Thermally Stable 
Bedding to achieve 3 to 
5MPa. In addition polymeric 
cable covers are to be used

Standard bedding material or 
20:1 sand/cement dry mix. In 
addition steel plates and 
polymeric cable covers are to 
be used

I he carriageway of 
classified regional and 
unclassified roads - 
low voltage and high 
voltage conduits

500
Standard bedding material or 
20:1 sand/cement dry mix - 
Steel plates and polymeric 
cable covers are to be used

NATIONAL POWER CORPORATION
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EW-7.4.2

I

Location
Cover

Requirement
(mm)

Bedding/Backfill/Protection
Requirements

Footways, driveways, 
classified and
unclassified roads
near light commercial 
and residential parks - 
high voltage conduit

400
Standard bedding material. 
Steel plates and polymeric 
cable covers are to be used

Footways, driveways, 
classified and
unclassified roads
near light commercial 
and residential parks 
low voltage conduit

300

Standard bedding material. 
Steel plates and polymeric 
cable covers are to be used 
(NB. Steel plates are 
considered equivalent to a 
Concrete slab as per 
AS3000)

Electrical Duct (for Communication Cables)

Power and communication cables running through the entire underground 
tie-line route shaii be enclosed in a separate eiectricai duct or conduits, to 
ensure that the cables are free from mechanical damage or moisture 
ingress.

h^,h H,eCtrlCal d?Ct “rlC0nduits shal1 be non-metallic and shall be made of 
Hy po,yethy|®ne (HOPE), smooth walled inside and outside

th=n°eran9e' SC-re3U e uThe diameter of electrical duct shall not be 
smaller than size specified in the bid drawings.

The electrical ducts or HOPE conduits shall be non-corrosive and

r^faSn?0fh reSIStant t0 the attaCkS 0f aCidS and a,kalis and must have aS2rnr?n^9 P'0party' .hence shal1 not suPPOrt combustion. It shall 
resist corrosion, rust and scale.

EW-7.4.2.1 Electrical Duct Assembly

dU6 lP.recauti°n sha,, be takan to protect the duct and
orSecttonThpTh^ C H,n;y VPPr0priate bushin9- adapter or equivalent 
protection shall be provided whenever the duct enters a vault fittinqs or

° aV0ld cf!e abrasion. The ends of the duct including the
h b ,Lr,mrnecl Inside and outside and shall be sealed in an

The Ducttruns shal1 De sealed using caps and discs or plugs.
cable fs puS inb ma,nta,ned’ except durin9 inspection and tests, until the

All joints between lengths of ttie electrical ducts and connection to 
couplings, fittings and pull boxes shall be made watertight.

EW-7.4.3 Concrete Encased Conduits

For concrete encasement method, concrete used for encasing conduits 
must not adversely affect the transfer of heat to the soil and atmosphere to 
maintain cable ratings. The standard requirements and specifications must

NATIONAL POWER CORPORATION
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I

I

be adopted in designing the concrete mix, as further specified in the Civil 
Works.

Concrete encasement should be designed to ensure the heat of hydration 
does not result in overheating and deformation of the conduits. NPC 
specifies that conduits shall not be damaged by operation at 90°C 
The Supplier shall be responsible for ensuring that the concrete cover over 
the top conduits is uniform, or if this is not possible, that the actual cover is 
accurately recorded, in accordance with the foregoing standards. Depth
gauges may be used if required to measure the actual cover at critical 
locations.

EW-7.4.4 Electrical Pull Box (Concrete)

Pre-fabricated or on-site construction of electriwil pull box, also referred to 
vault, shall be permitted provided that the materials and the construction 
procedure used and performed are in accordance to the governing material
and c°nstru®{'onKI®t®ndards- Drawings and design for electrical pull box shall 
oe submitted to NPC for approval.

The electrical pull box shall be provided with frames and coverfs) Use of 
steel in conformance with ASTM A36/A36M, “Staictural Steel,” for cover and 
ductile iron as specified on RR-F-621, “Frames, Covers, Gratings Steps 
Sump and Catch Basin, Manhole,” for frames only shall be required. '

Covers shall have a minimum diameter of 600 mm designed to fit in the
l!fjrL-lSHWI'fhH0Ut|UndUe -P,?y' Covers shal1 be we'9hing over 45 kg (100 lb) and 
marked with a logo or indication of its function, such as “electric,"

The concrete electrical puli box shall have provision for cable and structural 
grounding which is electrically connected to the grounding rod through
SriPH on thSer C0tndU?0r- frov,sion for drainage system shall also L 
SnaS 2nH ?0n 0 efh and evefy P11'1 box>the rriaterial used for

V d u m,n,mum tradlr'g size shall be in accordance to the 
specifications shown in the bid drawings.

EW-7.4.4.1 Cable Pulling and Splicing

Whenever the installation of electrical ducts and pull boxes are completed 
numnnUpCt ShaH bG che5keld to be free from Obstructions and foreign debris by
DU I nn T^P ti maMdre 0f apprc,Priate size through the duct before cable 
pulling The cable puNing operation shall be conducted using method which 
wiil not injure the cable. Particular care shall be made to ensure thaUhe
nf P T i^h ,n any manner- Use of ,ubricants for assisting the pulling
In nobcaseh tLb?pnOSe Spe^lfi.cally recommended by the cable manufacturer, 
n no case, the tension applied on the cable shall exceed the rated maximum

tension specified by the manufacturer. The direction of pull shall be based on
mhirnu^.tl0n " Whi°h th6 PU"ing tenSi°n and side-al1 PressCrf a^e at

nn fS3’ tarminatio[]’ cab,e maintenance and testing shall only be conducted 
on the underground vaults or on the top end of a riser duct All cable sealino 
jointrng, encapsulation, repair and protection shall be perforLT and

NATIONAL POWER CORPORATION
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I

completed in accordance with generally accepted modern practice. NPC 
reserves the right to approve the cable pulling, splicing and terminating 
method used by the Supplier.

EW-7.4.5 Warning and Identification Tape

A detectable aluminum foil plastic-backed tape or detectable magnetic plastic 
tape manufactured specifically for warning and identification of buried cables 
and conduits shall be provided by the Supplier. The tape to be supplied shall 
be detectable by an electronic detection instrument. The tape to be supplied 
shall come in rolls, of at least 50 mm minimum width, color coded for the 
utility involved with warning and identification imprinted in bold black letters 
continuousty and repeatedly over entire tape length. The warning and 
Identification tape shall be labelled with "CAUTION BURIED ELECTRIC".

EW-7.4.5.1 Installation

HirL'n enlficati?.? t!!Je 0r warnin9 libbon shall be placed of at least 300 mm 
directly above the direct buried installation which has a burial depth of 750 
mm or greater. K

The warning tape shall be used in the following circumstances:

1.

2.
Over a concrete encased installation type; and

Where specifically required by NPC. When used, the tape shall 
cover the full width of the trench, or portion thereof containing the 
conduits. When two or more strips of warning tape are laid side-by- 
side. they shall overlap by 20mm. Warning tape shall be immediately 
secured in place by a 150mm minimum covering of backfill material.

EW-7.4.6 Kerb Marking

If applicable, permanent kerb marking must be provided (except where there 
IS no kerb or gutter) at all roadway conduit crossings and under road 
borings, using the letter E (for Electricity). The markings shall be done bv
onhTke?h0H yt?theh appr°ved means and shal1 be positioned on the face 
cms^ngrb d y ab0Ve he Instal,ed condu'ts at both sides of the roadway

EW-7.4.7 Riser Pole Materials and Accessories 

EW-7.4.7.1 Riser Poie

The riser pole shall be defined as the interconnection point between the 
underground line to overhead line The steel poles for both switchyards of
foMhel'ndpTr p a?tan? the d‘esel power P|ant shall be utilized as riser pole
ninllti Hd 9 d '?■Ine' The ge^e^a, out,ine of the hser pole structures 
general d'mensions, clearances and distances of conductors/wires must be 
in accordance with the NPC standard requirements.

EW-7.4.7.2 Riser Pole Accessories and Assemblies

NATIONAL POWER CORPORATION
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Riser pole accessories shall include braces such as fiat braces, couplings, 
conduit clamps, bolts, nuts and other assemblies which shall mechanically 
support the attachment of the underground tie-line to the riser pole. The riser 
pole accessories shall be made of stainless steel material and shall conform 
with the ASTM standards. The braces and ciamps shall be bored as required 
and shall be attached by the Supplier in accordance with the NEMA 
standard. All nuts shall be tightened adequateiy. All other necessary 
assemblies not specified herein shall be provided by the Supplier, whenever 
deemed necessary.

The Supplier shall assemble and install the assemblies as shown in the 
attached reference drawing.

EW-7.4.7.3 Cable Installation in Riser Poles

In the case where riser pole is installed, cables connected in cable risers 
shall be clamped at a maximum cf 1 meter intervals using approved cable 
ciamps. Clamps shall be free from sharp edges and burrs. To prevent local 
heating of cables caused by eddy currents, clamps shall be either made of 
non-ferrous materials or where they are made from ferrous material the two 
halves shall not touch at both sides, and shall be fixed together using non- 
ferrous bolts, nuts, and washers. Cable clamps can be directly bolted to 
cable riser walls, or to Unistrut-type supporting channels.

EW-7.4.7.3.1 Cable Termination

Where the underground to overhead cables have been terminated onto the 
termination plates but are not to be immediately connected to the overhead 
mams, the underground to overhead cables must be short circuited and 
earthed. Insulated black cable of not less than 25 mm2 copper, lugged with 
M12 stud hole lugs Is to be used. These connections are to be made 
between the top of the termination piates and the surge arrester earth bar.

EW-7.4.8 Grounding System

EW-7.4.8.1 Standards

All materials, accessories and consumabies which will form part of the 
grounding system shall be compliant to UL 467, "UL Standard for Safety 
Grounding and Bonding Equipment," or other equivalent standards as 
applicable.

EW-7.4.8.2 Technical Characteristics and Requirements

In order to eliminate small amount of current created by the induced 
magnetic field and the excessive current due to line-to-ground fault in the 
system all non-current carrying materials such as copper sheath and armor 
(shield) which will form part the power cable shall be properly grounded by 
means of electrically connecting such non-current carrying materials to the 
ground rod through flexible braid of approved type. This shall be done at 
both ends of each cable run. Other metal structure, frames or ancillary 
materials present on the underground tie line shall be connected to earth

NATIONAL POWER CORPORATION
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Ground rod shall be driven into the earth before setting the electrical pull box 
floor so that considerable height of the exposed ground rod shall be 
observed. Ground rod shall be positioned sufficiently convenient for cable 
grounding. For pre-fabricated pull-boxes, ground rod shall penetrate its entire 
length on earth and shall be located below the vault floor. Ground conductor 
of appropriate size shall link the ground rod and the grounding terminal 
through a watertight vault opening.

All grounding connections which are buried or accessible for periodic testing 
shall be done through exothermic type process. The use of ground 
conductor shall be permitted for the ease of grounding installation.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the tie 
line shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW-7.4.8.3 Grounding Rod

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. 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-7.4.8.4 Grounding Cable

Groundirig cable 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 manufacture in accordance with ASTM Specification 
B8 (class B). Such cable with a minimum cross-sectional area oflOO mm2 
shall be protected with a PVC type insulation.

EW-7.4.8.5 Exothermic Welding Materials

The Supplier shail supply exothermic welding materials for cable-to-ground 
rod grounding connections. These materials shall be Cadweld or approved 
equivalent. The Supplier should .submit detailed information describing the 
proposed process.

EW-7.5 Other Works

EW-7.5.1 Backfill and Site Restoration

To avoid premature failures after installation, degradation of system capacity 
and inefficient operation of cables due to poor selection of backfill type the 
Supplier shall use high grade thermal backfill material with sufficient thermal 
resistivity approved for underground cable installation. Well-graded sand 
shall be permitted to be used provided that the mixture is compacted to its 

dsnsity and at its optimum moisture content according to ASTM 
D698 Standard Test Methods for Laboratory Compaction Characteristics of 
Soil Using Standard Effort (12.400 ft-lbf/ft3 (600 kN-m/m3))." Specifications

NATIONAL POWER CORPORATION
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for concrete mixture used for duct encasement and backfill tvoe shall be 
submitted to NPC prior the installation for approval.

Roadsides, walkways and other public or private landscapes identified as 
construct'on site(s) and are damaged due to the installation of 13 8kV 3 
phase underground tie line shall be restored to its original form and 
topography. The Supplier shall guarantee site restora9tion otherwise 
required^ 6 modlficatlons of the imPaired landscapes or properties shall be

EW-7.5.2 Hauling of Tie Line Materials

Hauiing of power and communication cables, conduits, riser pole accessories 
and other tie Ime materials shall be placed in a flat floored °eh1de sufficient
wh^e'ln Imnsrt W'th W0°den l0"in9S faCinS the fl00r and sha" be kePt infact

EW-7.6

EW-7.6.1

Factory Assembly and Tests 

Field and Acceptance Test

w“stsedSbavndNPCCe0nta,hnCe ,eStS Shal' be Perf0rmed b''the SuPP'ierbe 
Witnessed by NPC on the various components of the tie line to determine
whe her requirements of the specification have been fulfilled The SuDoIier
shall provide instructions and acceptance criteria fo field teltino and
commissioning for NPC's reference and application for the tie 1 system

mMwmmmfmms
If any of the tie line components fail to oass anv MPf- -v, .
judgment, direct the Supplier to make an/ leL™ may' a* h,S own

EW-7.7 Final Completion of Work

national power corporation" m VI-EW-7.0-11
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P°wer cables and conductors are completely installed. Supplier 
and NPC shall conduct a joint final inspection from tapping point to receiving 
end of the line. The Supplier must satisfy NPC that all minimum requirements 
indicated on the General Design Data for 13.8kV. Single Circuit 
Underground Tie Line had been met, especially the minimum depth 
clearance of the conductor. A continuity test of the line from the tapping point 
o the receiving end must also be conducted in order to ensure that the entire
sSL,Sh?f!1nlrlL10UHS‘ deCiSi0n made by NPC in any defect as found by him
rpri nr n? «- f th® reclu'rements must be complied by the Supplier after 
receipt of officia written communication before a Certificate of Final 
Completion of work is to be provided.

EW-7.8 Measurement of Payment

nrfrtSTmenh pavme'?t for 3,1 electhcal works shall be based on the bid
Works Sprfnn VM MK *he Schedu'e °f Req^‘rements - Electrical

H V i .f the Document- The cost of esch item shall cover all
works required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION
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PART I -TECHNICAL SPECIFICATION

MW - MECHANICAL WORKS 
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PART I - TECHNICAL SPECIFICATION

MW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work lo be done under this section shall include the furnishing of aii 
labor, materials, equipment, tools, and other incidentals for all mechanical 
works enumerated hereunder or as shown on the accompanying drawings for 
the Design, Supply, Delivery, Installation, Testing and Commissioning of 
Sabtang Island Solar PV-Olesel Hybrid System (With Energy Storage 
System).

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modern practice in the design, supply, 
delivery, installation, test and commissioning of mechanical equipment and 
associated works for the safe and reliable operation of project.

All equipment and materials including its associated structures and necessary 
accessories which the Supplier shall supply and install, and which thereafter 
will be incorporated in the plant shall be new and unused. They shall be 
suitable for their intended purpose and appropriately matched to other items 
complying with all applicable regulations, quality, and dimension standards.

The Supplier shall closely coordinate with 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 stanctards.

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 tnaterials 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 ail expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the site shall l)e 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 liut 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 ir; the bid proposal.

NATIONAL POWER CORPORAT’ON
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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)

b)

c)

d)

e)

One (1) lot of Domestic Water Supply system consisting of one (1) unit 
of 1,000-liter elevated water storage tank, four (4) units of hose bibb 
20mm 0. one (1) set of garden hose with female thread hose 
connection and free standing hose reel, one (1) unit of Portable 
Submersible Sump Pump and one (1) unit Jetmatic Hand Pump; and 
associated steel supports, piping, valves, pipe fittings, gaskets, 
flanges, bolts and nuts, pipe supports and other accessories including 
excavation and backfilling of embedded pipes, disinfection and 
hydrotesting of the system and other incidentals as required to 
complete the piping system;

The Jetmatic Hand Pump shall be installed above the rainwater 
cistern tank that is directly connected to the gutter of solar panels 
arrays which collects rainwater;

The Portable Submersible Sump Pump shall be provided for the 
cleaning/removal of accumulated dirt/mud inside the rainwater cistern 
tank.

One- (1) lot of Portable Type Fire Extinguisher, to be installed as 
shown on the drawings and/or as specified in MW-5.2;

One (1) lot of painting materials to be applied to all equipment, pipes 
steel structures, pipe’s supports;

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

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

MW-3.0 MATERIALS AND EQUIPMENT

MW-3.1 General

All materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from defects and imperfections and 
best suited for the purpose intended. Materials used in the manufacture and 
installation of all 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 ary omission from these 
Specifications or drawings. Defect and damages to the equipment resulting
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from faulty installation works shall be repaired and/or replaced by the Supplier 
at no cost to the NPC.

MW-3.2 Code and Standards

The supply, installation and test of equipment and materials shall conform to 
the latest specifications and provisions of the following engineering societies 
or other internationally accepted standards. Other standards which ensure 
equal or higher quality than the standards mentioned below will be accepted 
provided they meet the requirements of existing laws and regulations of the 
Government of the Republic of the Philippines.

ANSI American National Standard Institute
ASME American Society of Mechanicial 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 eveni of any conflict among the above listed (^odes or this Specification. 
Appendices and Attachments. Bidder shall refer the conflict to NPC for written 
resolution. In addition to the above codes and standards, Bidder shall comply 
with all applicable State and local laws and regulations.

MW-3.3 Equipment Foundation

All equipment shall be installed in accordance with the manufacturer’s 
recommendations and applicable codes and standards. Requirements for 
concrete foundations where the equipment are to be mounted shall be 
referred to the relevant Civil Works Specifications.

The Supplier shall be responsible for the correct positioning and leveling of 
the equipment and auxiliaries, and any checking m ade by the NPC during the 
course of the work shall not relieve the Supplier from his responsibility. During 
installation works, electro-mechanical equipment shall be carefully lifted or 
glided on the foundation by using only approved me.-thods and equipment, and 
in a manner that will prevent damage to the equipment and foundation ' The 
equipment shall be positioned on a location as shown on the drawings and 
shall be leveled and checked true to grade and alignment before final 
grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surlace area and blackouts of 
concrete foundation shall be cleaned of all dirt by any approved means. 
Chipping ol concrete surface to the required thickness shall be done by any 
approved rr.ethods without damaging the concrete structure as a whole.
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MW-3.4

MW-3.4.1

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

The concrete foundation surfaces shall be free of any loose materials, oil, 
water, or any other contaminants that would prevent the grout from bonding! 
The concrete shall be chipped to expose a minimum aggregate so as to 
remove all laitance and provide a rough surface for bonding. The exposed 
surface shall be blown with compressed air free of oil to remove dust.

All materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from all defects and imperfections, 
and best suited for the purpose intended. Materials used in the manufacture 
and installation of ail equipment to be furnished shall be of the required 
quaitty used in commercial products of reputable manufacturers. Ail 
equipment or substitute materials and equipment to be used shall conform to 
the latest specifications and provisions of approved standards of engineering 
societies or other equivalent standards approved by NPC,

All materials, parts, and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Results of the test shall be made to provide means of determining 
compliance with the applicable specifications. When requested, all tests or 
trials shall be made in the presence of NPC’s duly authorized representative.

If the equipment fails to meet the guaranteed performance as determined by 
the test, the Supplier shall promptly make the necessary modifications at no 
cost to NPC.

Brochures, catalogs and other related technical data of materials and 
equipment to be supplied by the Supplier under this contract shall be 
submitted by the Supplier for NPC’s review and approval prior to fabrication, 
equipment or articles installed or used without such approval shall be at the 
Supplier’s risk of subsequent rejections.

Piping System

Steel Pipe

Domestic water piping installed within the area of the elevated water tank and 
pump shall be constructed from ASTM A53, Grade A. Schedule 40, seamless 
and hot dip galvanized.

All steel piping 65mm 0 and above shall be constructed with flanged joints or 
butt-welded joints and fittings. Pipes 50mrn 0 and below shall be connected 
with threaded joints. Steel pipes installed aboveground shall be properlv 
supported to avoid pipe sagging.

MW-3.4.2 PVC Pipe

Domestic water supply and distribution piping shall generally be constructed
AQTfiJnPa,Sotl.CIZed Po[yvinyl Chloride (uPVC) pipe. Class 150. conforming to 
AbIM D-1784orapproved equivalent, except otheiwise specified
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MW-3.5

MW-3.5.1

All Unplasticized Polyvinyl Chloride (uPVC) water piping shall generally be 
embedded not less than 300mm from the ground surface to the bottom of 
pipe.

The Supplier shall install ttie piping system in a thorough manner and with 
good workmanship, in accordance with the drawings and specifications or as 
directed by NPC. All pipes, fittings, valves, and appurtenances shall be free 
from dirt or other foreign matters before laying. In the installation of the pipes, 
care shall be taken to prevent the pipes from becoming clogged during the 
progress of the work. Should any pipe become either partially or wholly 
clogged before final acceptance of the work, it shall be cleaned out by the 
Supplier in a manner satisfactory to NPC or shall be replaced by and at the 
expense of the Supplier. Open end shall be temporarily plugged, otherwise, 
suitably closed when necessary. Special care shall be taken in carrying out 
the installation of joints, branches, valves, and other fittings.

After installation, pipe insides shall be washed thoroughly using high pressure 
cleaning pump. Water for washing must be clean 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.

Corrosion Protection and Painting 

Painting

The Supplier shall be responsible for the adoption of preparation procedures 
and protective coating systems that are suitable for the environment 
experienced by the various equipment and piping systems and conforming 
manufacturer’s recommendation and applicable standards.

Painting shall generally be applied to metallic surfaces unless otherwise 
specified.

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

All other equipment and steel piping installed outdoors and indoors shall be 
prirne coated with 80 microns DPT zinc rich epoxy paint and 80 microns DFT 
of chlorinated rubber for each intermediate and topcoat.
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MW-3.5.2 Hot Dipped Galvanizing

The zinc protective coat shall be adherent, smooth, and free from 
discontinuity and imperfections such as bubble, porosity, cracks, or other 
irregularities of the protective layer. The thickness of applied layer shall 
correspond to a minimum rate of 550 gm/m2.

MW-3.6 Tag Numbers/Standard Plant Identification Number (SPIN)

Tag Numbers or SPIN for ail 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 the water requirement of the plant including the required 
excavation and backfilling of pipe trenches.

The work shall include, but not limited to the following:

a) Domestic Water Supply system consisting of one (1) unit of 1,000-liter 
elevated water storage tank, four (4) units of hose bibb 20mm 0 
bronze body screwed ends Class 150, one {1) set of garden hose with 
female thread hose connection and free standing hose reel, one (1) 
unit Jetmatic Hand Pump; and associatcid steel supports, piping, 
valves, pipe fittings, gaskets, flanges, bolts and nuts and other 
accessories:

b) One (1) set of Portable Submersible Sump Pump, 3.6 m3/h (15.9gpm) 
@ 6m head, 230 VAC, 60 Hz. 1-ph, complete with flexible hose, 
controls and other accessories including spare parts for 1-year 
operation as described in technical specifications; and

c) One (1) lot of piping works, valves, instrumentation and necessary 
accessories including the required excavation and backfilling works for 
embedded pipes, disinfection and hydrostatic testing of the 
system(under the presence of NPC) and otner incidentals as required 
to complete the piping system.
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MW‘4.2 Elevated Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage 
tank. The water storage tanks shall have a minimum capacity of 1000 liters 
and shall be of polyethylene type, vertical cylindrical, with ellipsoidal heads or 
approved design, to be erected/installed with steel supports as shown on the 
drawings.

The water storage tank shall be complete with manhole, inlet and outlet 
nozzles with valves, overflow pipe, strainer, drain nozzle with valve, level 
switch nozzle with valve, level switch nozzle with plug (for future use), pipe 
supports, access ladder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

MW-4.3 Pump

MW-4.3.1 Jetmatic Hand Pump

The scope of work shall cover the supply, delivery, installation at the cistern 
tank and test of One (1) unit of hand pump complete with brass foot valve, 
stainless steel screen with 5mm 0 slots, associated valves, flanges bolts 
nuts and other accessories necessary for the safe and reliable operation of 
the domestic water supply system.

The hand pump shall have a minimum discharge capacity of 0.455 m3/h 
(2gpm) and capable of lifting water at a minimum depth of 7 6 m The hand 
pump shall be reciprocating type and made of cast iron. The pump shall be 
installed above the rainwater cistern tank.

The punip shall be complete with necessary fittings and accessories to 
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC's review 
and approval;

a)
b)

Technical data, specifications, and catalogues;
Outiine/assembly and installation drawings showing all the 
dimensions; and

c) Operation and maintenance manuals.

MW-4.3.2 Portable Submersible Sump Pump

The scope of work shall cover the supply, delivery, and test of one (1) unit of 
portable submersible pump complete with associated valves, flanges bolts 
nuts and other accessories necessary for the safe and reliable operation of 
the domestic water supply system.

The purnp shall be of motor-driven, submersible, single stage type and shall 
be suitable for mounting outdoor without protection. The driving shaft shall be 
directly coupled to the motor and the pump shall have the following 
characteristics: a

a. Quantity One (1) unit complete with accessories
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b. Capacity
c. Head
d. Materials

Casing
Impeller

Shaft

3.6 m3/h (min.) 
6 meters(min.)

Stainless steel 

Stainless Steel 
Stainless Steel

I
I

The motor shall have an ingress protection of 68 and stainless-steel casing. 
The impeller shall be non-clog open type. The motor and pump shall be 
provided with lifting lugs, eyebolts, and pipe works.

The portable submersible sump pump shall be plug-in type, 230 V AC, single 
phase, 60 Hz rating and equipped with automatic float switch.

The supplier shall include a flexible hose of the same size as the discharge 
pipe with a length of at least 20 meters. The supplier shall also supply all 
recommended spare parts of the manufacturer.

Flexible sump discharge hoses shall be of polyethylene drain tubing. A hose 
clamp & universal male thread hose insert with barbed adapter for a tight seal 
shall be supplied.

MW-4.4 Piping, Valves and Fittings

Domestic water supply and distribution piping 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.

Domestic water piping installed within the area of the elevated water tank 
shall be constructed from ASTM A53, Grade A, Schedule 40, seamless and 
hot dip galvanized.

MW-4.5 Testing

After installation of the equipment, the Supplier shall perform necessary tests 
at the site to determine its compliance with the requirements of the 
specifications. All costs for testing shall be borne by the Supplier.
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I

MW-4.5.1 Portable Submersible Sump Pump

The pump and motor shall be subjected to factory tests to determine its 
conformance with the requirements of the specifications and approved test 
procedures which shall include but not limited to the following:

a) Pressure hydrostatic proof of the casing to 1,5 times the maximum 
pressure for 30 minutes;

b) Report of the characteristic curves such as Head vs. Flow and 
Efficiency vs. Flow, etc.; and

c) Other tests as required by applicable codes and standards.

MW-4.5.2 Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure 
to fill the tank to the maximum water level. The water shall remain in the tank 
for at least twenty-four (24) hours after which observations for leaks and other 
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before 
final acceptance of the work is made. Any leakage that is disclosed in the test 
shall be repaired by the Supplier.

All equipment and appurtenances necessary to carry out the tests and any 
repair, if required, shall be borne by the Supplier.

MW-4.5.3 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, whichever is longer. During the test, valves shall be opened and 
closed. Any leakage or any defect disclosed by the tests prior to the 
acceptance shall be corrected and repaired by the Supplier at his own 
expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that 
such test may be witnessed. All expenses that may be incurred during the 
tests shall be borne by the Supplier.

MW-4.6 Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected 
after testing and before being put into use. Before disinfections, the tank and 
piping should be drained, flushed, re-drained and refilled. In refilling, care 
must be taken to avoid entraining or entrapping air in the tank. The Supplier 
may use any of the methods of disinfections as recommended by the
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American Water Works Association (AWWA) or any of the following kinds of 
treatment:

a) Chlorine Gas-Water Mixture;

b) Calcium-Hypochlorite or equal; or

c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shail be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

MW-5.0 FIRE FIGHTING SYSTEM

MW-5.1 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 fire extinguisher will be placed inside or near the ESS and the 
guardhouse. Fire extinguishers shall be placed near inverters and junction 
boxes. One fire extinguisher is required for every installed inverter of the solar 
PV plant. However, if deemed necessary the number of fire extinguishers 
shall vary depending on the approved layout of the whole solar plant.

Fire extinguishers installed outdoors shall be installed with an appropriate 
cabinet with breakable glass complying with NFPA standards.

Final quantity may be adjusted per supplier’s recommendation but in no case 
be less than the specified minimum requirements. The location shall conform 
with NFPA standards or any equivalent standard.

MW-5.2 Portable Type Fire extinguisher

The Supplier shall provide complete and ready for operation Portable Type 
Fire Extinguisher, filled with Clean Agent (HCFC or Halotron I Type), 7.1 kg. 
(15.5lbs), wall-hung type (for indoor installation) or provided with'surface 
mounted cabinet (for outdoor installation) equipped with release valve dial 
gauge indicator, appropriate length of hose with nozzle, locking pin, carrying 
handle and wall-mounting bracket. The fire extinguishers shall be of the same 
brand and model.

The fire extinguisher shall be Underwriter Laboratories/Factory Mutual
approved and of rechargeable cylinder with five (f>) years guarantee against 
16dK.
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MW-5.3

I

The fire extinguisher 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-6.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or material are placed in operation and/or use, it will perform 
in the manner as set forth in the Contract.

MW-7.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid 
price of each item in the Schedule of Requirements (Bid Price Schedule). 
The cost shall cover all works required and described in the pertinent 
provisions of the specifications.
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PART II - TECHNICAL DATA SHEETS

EW - Electrical Works
Technical Requirements

1. The Bidder is required to provide all the information required under the column “Supplier’s 
Data”. Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

2. NPC's requirements are indicated below. The Supplier shall indicate their data 
corresponding to the said NPC requirements to facilitate evaluation of Supplier’s 
compliance to the specifications.

3. Deviation from the requirements indicated in the technical data sheets and non-submission 
of the required drawings and documents listed as Annexes A to E and F-1.0 to F-8 0 shall 
be ground for disqualification.

4. All data and information specified in the requirements shall be in English language.
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ANNEX A - LETTER OF AUTHORIZATION AND GUARANTEE
STATEMENT

The following Drawings and Documents shall be submitted by the Supplier in sequential 
order as listed hereunder and shall be attached in the bid documents as Annexes. All data 
and information shall be in English language.

Letter of Authorization and Guarantee Statement for the Following Equipment:

a. Solar PV (SPV) Module
b. String Inverter
c. Energy Storage System (ESS)
d. Power and Energy Management System (PEMS)

either from the following:

• Original Equipment Manufacturer (OEM); or
• Licensee of the OEM accompanied by a Certification from OEM as a Licensee or the 

Licensee Agreement; or
• Authorized Distributor (accompanied by a Certificate of Authorized Distributorship from 

the OEM/Licensee of the OEM. if from the Licensee, a Certification from the OEM as 
a Licensee or the Licensee Agreement must also be submitted).

Note: Documents or brochures submitted must be in English language as stated in 
Section li-ITB Clause 11.0.

NATIONAL POWER CORPORATION m VI-TDS (EW)-Bid-2
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ANNEX B - SCHEMATIC DIAGRAM

The following Drawings and Documents shall be submitted by the Supplier in sequential 
order as listed hereunder as Annexes during the bid process. All data and information 
shall be in English language and shall be drawn using the metric system as unit of 
measurement.

Annex B Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant 
(with ESS) showing 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 B shall be 
ground for disqualification.

NATIONAL POWER CORPORATION VI-TDS (EW)-Btd-3
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ANNEX C - 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)

1 - ,

• •

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS (EW)-BlcI-4
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ANNEX D - 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

NATIONAL POWER CORPORATION

HDD VI-TDS (EW)-Bid-5
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ANNEX E - 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

NATIONAL POWER CORPORATION
VI-TDS {EW)-Bld-6
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F-1.0 SOLAR PV PLANT

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S
DATA

F-1.1 Total Capacity of Solar PV 
Plant at AC Side At least 180 kW

F-1.2
Totai Number of String 
Inverters connected in 
parallel

By Supplier

F-2.0 SOLAR PV MODULES

F-3.0 STRING INVERTER

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S
DATA

F-2.1 Manufacturer By Supplier

F-2.2 Model By Supplier

F-2.3 Place of Manufacture By Supplier

F-2.4 Cell Type Crystalline Silicon

F-2.5 Rated Power (Wp) at STC By Supplier

F-2.6 Efficiency At least 21%

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-3.1 Manufacturer By Supplier
F-3.2 Model By Supplier
F-3.3 Place of Manufacture By Supplier
F-3.4 Rating By Supplier
F-3.5 Efficiency >95%

F-3.6 Output Voltage (VAc)
480 V (nominal voltage 
adjustable by ±5% via 

system set points)
F-3.7 Output Frequency (Hz) 60 Hz, ±0.5%
F-3.8 Data Interface Modbus

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bld-7
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DIESEL HYBRID SYSTEM (WITH ESS)
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i

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-3.9 Topology Transformerless

F-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-4.1 Manufacturer / Brand By Supplier

F-4.2 Place of Manufacture By Supplier

F-4.3 Rated Capacity 225 kVA

F-4.4 No. of unit/s 1 set

F-4.5 Number of phase Three (3)

F-4.6 Frequency, Hz
'

60

F-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFCIRMER
ITEM DESCRIPTION NPC

REQUIREMENTS
SUPPLIER’S

DATA
F-5.1 Manufacturer / Brand By Supplier

F-5.2 Place of Manufacture By Supplier

F-5.3 Rated Capacity 150 kVA

F-5.4 No. of unit/s 1 set
F-5.5 Number of phase Three (3)

F-5.6 Rated operating frequency,
Hz 60

F-6.0 ElMERGY STORAGE SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-6.1 Manufacturer By Supplier

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION m
Designation

VI-TDS (EW)-Bld-8
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DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
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DIESEL HYBRID SYSTEM (WITH ESS)
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F-7.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-6.2 Model By Supplier

F-6.3 Place of Manufacture By Supplier

F-6.4 Nominal Rating (kW) 120+10% overload

F-6.5 Usable Energy >120 kWh

F-6.6 Power Swing (kW) 120

F-6.7 Reverse Power Swing (kW) 120

F-6.8
Power Swing and Reverse 
Power Swing Response time 
(milliseconds)

£200

F-6.9 Power Factor -1 to +1

F-6.10 Operating Frequency (Hz) 60 Hz

F-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

F-e.i2 Manufacturer’s Track Record > 5 years

F-6,13 List of Reference Projects 
with contact details1 Required

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-7.1 Model By Supplier

F-7.2 Manufacturer By Supplier

F-7.3 Chemistry NMC, LMO, Blended LMO 
/ NMC, LFP

Use Annex C

Name of Firm

NATIONAL POWER CORPORATION

Name & Signature of Representative

m
Designation

VI-TDS (EW)-Bid-9
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AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)
„________________ LuzP22Z1493Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-7.4 Gross weight of one Battery 
Module <60 kg /

F-7.5 Nominal Capacity (Ah) By Supplier

F-7.6 Current Operational Install 
Base At least 1MWh

F-7.7 List of Reference Projects 
with contact details2 Required

F-8.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-8.1
Technical and Functional 
Requirements as stated in
EW-3.0 PEMS

Required

F-8.2 List of Reference Projects 
with contact details3 Required

Hybrid Controller

F-8.3 Manufacturer By Supplier

F-8.4 Model By Supplier

F-8.5 Place of Manufacture By Supplier

Genset Controller

F-8.6 Manufacturer By Supplier

F-8.7 Model By Supplier

F-8.8 Place of Manufacture By Supplier

Solar/PV Controller4

F-8.9 Manufacturer By Supplier

2 Use Annex D
3 Use Annex E
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

NATIONAL POWER CORPORATION

CD VI-TDS (EW)-Bid-IO
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-8.10 Model By Supplier

F-8.11 Place of Manufacture By Supplier

ESS Controller/ESS Control System5

F-8.12 Manufacturer By Supplier

F-8.13 Model By Supplier

F-8.14 Place of Manufacture By Supplier

I

5 If the Solar/PV controller and the ESS Control System/ESS controller is built-in the String Inverter(s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CB VI-TDS (EW)-Bld-ll
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I SECTION VI

PART ll-TECHNICAL 

DATA SHEETS

I
ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST
QUALIFICATION

NATIONAL POWER CORPORATION
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I

I

PART II - TECHNICAL DATA SHEETS 

EW - ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

G-1.0 Solar PV Plant VI-TDS (EW)-PQ-I

G-2.0 Solar PV Modules VI-TDS (EW)-PQ-1

G-3.0 String Inverter VI-TDS (EW)-PQ-2

G-4.0 Solar PV Plant (SPP) Transformer VI-TDS (EW)-PQ-3

G-5.0 DC Box VI-TDS (EW)-PQ-5

G-6.0 AC Combiner Box VI-TDS (EW)-PQ-5

G-7.0 Energy Storage System VI-TDS (EW)-PQ-5

G-8.0 Battery Modules VI-TDS (EW)-PQ-e

G-9.0 Energy Storage System (ESS) Transformer VI-TDS (EW)-PQ-7

G-10.0 Power and Energy Management System VI-TDS (EW)-PQ-9

G-11.0 Power Cables VI-TDS (EW)-PQ-9

G-12.0 Fuse Disconnect Switch with Lightning Arrester 
Combination VI-TDS (EW)-PQ-IO

G-13,0 Steel Pole VI-TDS (EW)-PQ-IO

G-14.0 13.8KV Underground Tie Line Power Cable VI-TDS (EW)-PQ-11

G-15.0 Electrical Duct VI-TDS (EW)-PQ-11

G-16.0 Maintenance Hole/Elecfrical Pull Box VI-TDS (EW)-PQ-12

G-17.0 Bus Conductor and Hardware VI-TDS (EW)-PQ-12

G-18.0 Job Site Cameras VI-TDS (EW)-PQ-13

NATIONAL POWER CORPORATION

CD: VI-TDS (EW)-PQ-i
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G-19.0
Spare Parts for Solar PV System. Energy Storage 
System{ESS). Power and Energy Management 
System(PEMS) and Auxiliaries

VI-TDS (EW)-PQ-14

G-20.0 Standard/Special Tools for Solar PV System VI-TDS (EW)-PQ-14

G-21.0 List of Other Documents To Be Submitted in 
Addition To The Technical Data Sheets VI-TDS (EW)-PQ-15

NATIONAL POWER CORPORATION

CD: VI-TDS (EW)-PQ-il
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY. INSTALLATION. TESTING 
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____ ______________ LuzP22Z1493Se

PART II - TECHNICAL DATA SHEETS 

EW - Electrical Works

Technical Requirements

1.

2.

The Bidder shall complete and submit this document during the post-qualification which shall 
serve as reference for the review and approval of brochure/drawings during innplementation 
stage. The Bidder shall use additional sheets as necessary for any other additional 
information following the format shown herein or by reproducing the same.

The Bidder is required to provide all the information required under the Column “Supplier’s 
Data". Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

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 
thi5 document

I
5. Non submission of the required documents shall be a ground for disqualification.

NATIONAL POWER CORPORATION

CE VI-TDS (EW)-PQ-II
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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 (Array) By Supplier

G-1.3 Number of Parallel Combination By Supplier

G-1.4 Number of String 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 STC 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

G-2.14 Junction Box IP Rating IP65

Name of Firm Name & Signature of Representative" Designation

NATIONAL POWER CORPORATION

CD: VI-TDS (EW)-PO-I
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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) By Supplier

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 
Ratinq 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

G-3.21 Over current Protection Require<i

G-3.22 Overvoltage Protection Required
G-3.23 Anti-islanding Protection Require<J

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CD VI-TDS (EW)-PQ-2
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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 S OLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.1 Manufacturer/Brand By Supplier
G-4.2 Mode] By Supplier
G-4.3 Rated Capacity (kVA) 225
G-4.4 Number of Phase Three (3)
G-4.5 Type of Cooling OMAN

G-4.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenvls (PCB) free

G-4.7 Type 1 wo-winding 
Transformer

G-4.8 Audible Sound Level Keter 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 (C6) 65
G-4.11 Winding Connection

• H-Winding Wye with Neutral 
Groundfiii

• X-Winding Delta

Nams of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)-PQ-3
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AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
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ITEM DESCRIPTION NPC
REQUIREMENTS

LuzP22Z14MSp

SUPPLIER’S DATA
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

(%) 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±2x2.5%
—

• 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

• Total Loss
Not more than 6% of 
the manufacturer’s 

specified value

• Impedance
± 10% of the 

manufacturer's 
specified value

Name of Firm Name & Signature of Representative" Designation

NATIONAL POWER CORPORATION m VI-TDS (EW}-PQ-4
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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 C»C BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-5.1 DC Circuit Breakers

Continuous Current Rating By Supplier

G-6.0 AC COMBINER BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-6.1 Circuit Breakers

Continuous Current Rating By Supplier

G-7.0 E
1--------------------------------

MERGY 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 Pov/er Rating (kW) At least 120

G-7,4 Usable Energy (kWh) At least 120

G-7.5 Frequency (Hz) 60 -

G-7.6 Battery Management System By Supplier

Charge / Discharge

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION m
Designation

VI-TDS (EW)-PQ-5
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DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

ITEM DESCRIPTION NPC
REQUIREMENTS

Lu2P22Z14S3Sp

SUPPLIER’S DATA
1. Nominal Charge / 

Discharge Current (A) By Supplier

2. Maximum Charging
Current (A) By Supplier

3. Maximum Discharge
Current (A) By Supplier

G-7,7 Number of Battery Modules By Supplier

G-7.8 ESS Enclosure/Cabinet

Gross Weight, Installed with 
batteries (kg) By Supplier
Dimension, Length x Width x 
Height (m) By Supplier

G-S.O 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, l.FP

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

• Minimum Operating
Voltage (Vnn) By Supplier

-----------------------------------• Maximum Operating
Voltage (VDc) By Supplier

• Maximum Normal State 
of Charge (MaxNSoC)1 
(%)

By Supplier
--------------------- ------------ L

1 As defined under Section VI - Technical Specifications Clause EW-2,1

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CD VI-TDS (EWFPQ-6
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LuzP2221493Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER'S DATA

• Minimum Normal State of 
Charge (MinNSoC) (%) By Supplier

• Nominal C-rate @ 25°C 1 or higher2

• 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
REQUIREME?4TS SUPPLIER’S DATA

G-9.1 Manufacturer/Brand By Supplier
G-9.2 Model By Supplier
G-9.3 Rated Capacity (kVA) 150
G-9.4 Number of Phase Three (3)
G-9.5 Type of Cooling ONAN

G-9.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lECand 

is Polychlorinated 
Biphenyls fPCB) free

G-9.7 Type Two-winding
Transformer

Refer to EW-2.4.2 Battery Modules/Batteries(b) for other acceptable battery C-rate

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CD: VI-TDS (EW)-PO-7
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER'S DATA

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
rc) 40

• Temperature Rise (C°) 65
G-9.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta
G-9.12 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
G-9.13 Winding Material 100% Copper
G-9.14 Bushing Material Porcelain
G-9.15 No. of Bushing Three (3)

G-9.16 Impedance at Rated Capacity 
(%) Manufacturer’s Data

G-9.17 Efficiency By Suppliei-
G-9.18 Tap Changer No-Load
G-9.19 Taps

• H-Winding 13.8 kV±2x 2.5%

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• 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 
specified 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 mm2 
copper conductor

G-9.23 Weight of Oil (kg) By Supplier

G-9.24 Total Weight (kg)
—

By Supplier

G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-10.1 Manufacturer By Supplier
G-10.2 Model By Suppliei
G-10.3 Communication By Supplier

G-11.0 POWER CABLES3

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

15 kV Pov/er Cable

G-11.1 Manufacturer By Supplier

G-11.2 Brand By Supplier

G-11.3 Max. continuous current carrying 
capacity of conductor at 90°C Manufacturer’s Data

3 Refer to EW-1.8 and EW-6.4 specifications

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’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

G-13.0 STEEL POLE5

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-13.1 Manufacturer By Suppliei-

G-13.2 Place of Manufacture By Supplier

G-13,3 Structural grade of steel used
ASTM A572 grade 

345MPa (SOksi) 
(minimum)

G-13.4 Pole Shape Octagonal

4 Refer to EW-7.0 specifications
5 Refer to CW specifications

Name of Firm Name & Signature of Representative" Designation
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G-14.0 13.8KV UNDERGROUND TIE LINE POWER CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.1 Manufacturer By Supplier

G-14.2 Place of Manufacture By Supplier

G-14.3
Max. continuous current 
carrying capacity of conductor at 
90°C

Manufacturer's Data

G-14,4 Conductor Cross-Section, mm2 95

G-14.5 Voltage Rating, KV 15

G-14.6 Minimum Bending Radius Manufacturer’s Data

G-14.7 No. of Cores Single

G-14.8 Conductor Material Annealed Copper

G-14.9 insulation Material Cross-linked 
polyethylene (XLPE)

G-14.10 Armoured, (Yes, No) Yes

G-15.0 ELECTRICAL DUCT6

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-15.1 Manufacturer By Supplier

G-15.2 Place of Manufacture By Supplier

G-15.3 Construction Material High Density 
Polyethylene (HOPE)

G'15.4 Moisture Resistant. (Yes, No) Yes

G-15.5 Material Thickness Schedule 40

6 Refer to EW-7.0 specifications

Name of Firm Name & Signature of Representative Designation
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G-16.0 MAINTENANCE HOLE/ELECTRICAL PULL BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-16.1 Manufacturer By Supplier

G-16.2 Place of Manufacture By Supplier

G-16.3 Dimension (LxWxH), m 12x1.2x1.1

G-16.4 Covers

Material Steel

G-17.0 BUS CONDUCTOR AND HARDWARES7

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

Stranded Conductor Requirements

G-17.1 Manufacturer By Supplier

G-17.2 Type designation
Aluminum Conductor 

Steel Reinforced 
(ACSR)

G-17.3 Conductor size 1/0

G-17.4 Ampacity, A 230

Conductor Hardware

G-17.5 Tension Clamp

- a. Type Bolted, U-Bo!t

b. Material of Body Aluminum Alloy

G-17.6 Connectors

a. Type
wedge pressure clamp 
for stranded conductor 
connection

7 Refer to EW-6,0 specifications

I
Name of Firm Name & Signature of Representative
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

b. Angle and T-connectors type
wedge pressure clamp 
for stranded conductor 
connection

G-18.0 JOB SITE CAMERAS8

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-18.1 Manufacturer By Supplier

G-18.2 Type Time-Lapse Camera

G-18.3 Quantity At least 4 sets

G-18.4 Control Display
Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)
G-18.5 Image Sensor Resolution At least 1.3 

Meoaoixel CMOS
G-18.6 View Angle At least 110 degrees 

viewing angle
G-18.7 Still Image Resolution 1280x720

G-18.8 Time Lapse Interval 15 minutes/ 
User-programmable

G-18.9 Battery Type
Standard AA or AAA 

Size
Alkaline Batteries

G-18.10 Battery Life At least 120 days of 
image recording

G-18.11 Additional Battery (Spare) To Be Provided

G-18.12 Enclosure IPX4 compliant

G-18.13 Storage Memory SDHC

G-18.14 Storage Capacity 32GB

G-18.15 Additional Storage per camera 
(Spare) At least One (1)

8 Refer to EW-1.11

Name of Firm Name & Signature of Representative Designation
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G-19.0 SPARE PARTS FOR SOLAR PV SYSTEM, ENERGY 
STORAGE SYSTEM(ESS), POWER AND ENERGY 
MANAGEMENT SYSTEM(PEMS) AND AUXILIARIES9 (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-19.1 Memory Cards/ Data Storage 2 units

G-19.2 Spare Wind Anemometers 3 pcs

G-19.3 Spare Solar Pyranometer 1 pc

G-19.4 Spare Thermocouple for solar 
module temperature 1 set

G-19.5 Spare Thermocouple for ambient air 1 pc

G-19.6 Battery Modules10 1 pc

G'19.7
Other spare parts recommended by 
the Equipment (SPP, ESS and 
PENIS) Manufacturer (Specify)

1 lot

1.

2.

3.

G-20.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM11

ITEM DESCRIPTION QTY.

G-20.1 Tool Box 1 unit

G-20.2 Insulation Resistance Tester (with rated voltage at 250V 
/500V/ 1000V 1 set

9 Refer lo GW-7.0
10 Not to be supplied
WaSn^Period1 requirementS but the SuPP|ier may Increase the specified quantity if found not sufficient during 

11 Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-14



I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

 LuzP22Z1493Se

G-20.3 Load Resistor (0-1000 ohms) 1 set

G-20.4 Voltmeter (with a minimum rated voltage of 600VAC and 
IkVDC) 1 set

G-20.5 Clamp Meter (with minimum rated current of 500A) 1 set

G-20.6 PVC hose, flexible and robust, 20mm diameter, at least 
30m length with drum and reel assembly 1 unit

G-20.7
Extendable/telescopic panel cleaning pole with squeegee 
and sponge, at least 12ft length with hose attachment 
(20mm diameter hose)

1 unit

G-21.0 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:

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 CertiHcation Requirements
1. Test Certificates/Certificates of Conformance of the SPV modules to be supplied that 

comply with the following standards:
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 - 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

a. lEC 61215

b. lEC 61730-1

c. IEC 61730-2

d. lEC 61701

Name of Firm Name & Signature of Representative Designation
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c. lEC 62116 - Utility-interconnected photovoltaic inverters - Test 
procedure of islanding prevention measures

a. lEC 62619

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be supplied 
that comply with 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

b. UL1642 - UL Standard for Safety of Lithium Batteries

Other Requirement
1. Latest Copy of Bloomberg New Energy Finance List of Tier 1 Manufactures 

reckoned from the bid opening date.
2. Certificate of Site Inspection duly signed by the Sabtang DPP Plant-in-Charge 

and/or its duly authorized NPC personnel.

I

Name of Firm Name & Signature of Representative Designation
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PART II - TECHNICAL DATA SHEETS

I
I

SUBMITTED DURING IMPLEMENTATION

ANNEX DESCRIPTION
Annex H.1 Hrior to the purchase of materials, equipment and implementation of works 

the supplier shall prepare and submit five (5) copies of, but not limited to. the 
following drawings/documents for review/approval of NPC;

a) Civil Drawings:
1. Site Development plan;
2. Topographic survey/layout;
3. Lot or Parcellary survey;
4. Longitudinal and Transverse Section drawings and details;
5. Perimeter lighting and Fence layout;
6. SPP support/structure design and details;
7. Foundation plans and details;

i. Energy Storage System Housing;
ii. SPP array:
iii. ESS transformer;
iv. SPP transformer;
v. Perimeter lighting;

b) Electrical Drawings:
1. System architecture:
2. Overall single line diagram;
3. SPP single line diagram;
4. ESS single diagram;
5. SPP Load schedule;
6. ESS Load schedule;
7. SPP cable layout;
8. ESS electrical layout and details (e.g. Lightning and Power 

Layout. Wiring and Cable Tray Details)
9. SPP and ESS Lightning Protection layout and details-
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details;

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 
sohernat'cs, 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
c. Cell Type
d. Rated Power (WP) at STC
e. Efficiency
f. Solar PV Module Service Life
g- Rated Voltage (V) at STC
h. Rated Current (A) at STC
i. 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. ofMPPT
9- Maximum Input Voltage (Vdc)
h.
i.

Minimum Input Voltage (Vdc)
MPP Voltage Range (Voc)

j- Maximum Input per MPPT (Input A/ Input B) (A)
k. Maximum Short Circuit per MPPT (A)
I. Maximum Output Current (A)
m. Power Factor at rated power (pf)
n. Total Harmonic Distortion
O. 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. AC Combiner Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System

Dry Type Transformer 
a. Manufacturer 

Model
Place of Manufacture 
Rated Capacity (kVA)
Nominal Voltage (H-winding, kV) 
Nominal Voltage (X-winding. kV) 
Number of Phase 
Core 
Insulation 
Type 
Class
Type of Cooling 
Temperature Rise (“C)
Insulation Level

• Maximum operating voltage, kV
• Nominal operating voltage, kV
• Winding Material 

Enclosure
Dimension (L X W), mm 
Total Weight, kg

b.
c.
d.
e.
f.
g-
h.
i.
j-
k,
l. 
m 
n.

o.
P-
q-

6. Solar PV Plant (SPP) Transformer
a. Manufacturer/Brand
b. 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

k.
l.

m.
n.
o.

Name of Firm Name & Signature of Representative Designation
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7.

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 by the DENR Accredited 

Laboratories

Energy Storage System (ESS) Transformer 
■ Manufacturer/Brand 

Model
Rated Capacity, kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group 
Temperature

• 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
o. % 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 by the DENR Accredited 

Laboratories

8.

a.
b.
c.
d.
e.
f.
g-
h.
i.
j-

Energy Storage System 
a. Manufacturer 

Model
Nominal Rating, kW 
Usable Energy, kWh 
Operating Frequency (Hz)

b.
c.
d.
e.

Name of Firm Name & Signature of Representative Designation
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9. 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
• Seif-Discharge Rate
• Cycle lifetime

f. Physical Characteristics
• Length
• Width
• Height
• Gross Weight
• Number of cells

g. Safety Protection

10. Power and Energy Management System
a. Manufacturer
b. Model
c. Communication

11. Power Cables
15 kV XLPE Cable 
a. Manufacturer

Place of Manufacturer 
Maximum operating Tempsrature, °C
Max. continuous current carrying capacity of conductor at 90oC 
Type of cable
Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diamettsr, mm 

I. Conductor Shape
j. Conductor Material
k. Insulation (Material & Thickness)
l. 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

b.
c.
d.
e.
f.
9-
h.

Name of Firm Name & Signature of Representative Designation
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d.
e.
f.
9-
h.

Max. continuous current carrying capacity of conductor at 90°C 
Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diameter, mm 
Conductor Material 

i. Insulation (Material & Thickness)
1.5kV DC Cable 

Manufacturer 
Place of Manufacturer 
Conductor Size 
Conductor Metal 
Conductor Shape 
Conductor Material 
Type of wire 
Type of Insulation 
Maximum Operating Temperature

12. Control and Instrumentation Cables 
General
a. Manufacturer
b. Place of Manufacturer
c. Conductor Size

RS-485
a. Type of Conductor
b. Shielding
c. Type of Insulation
d. Type of Jacket
e. Impedance

Ethernet Cable
a. Type of Conductor
b. Shielding
c. Type of Insulation
d. Type of Jacket

Balanced Twisted-pair 
a. Number of twisted-pairs 

Type of Insulation 
Capacitance 
Operating voltage 
Operating temperature range 
Type of Shielding 
Type of Jacket

b.
0.
d.
e.
f. 
9-

13. Communication Equipment 
General
a. Manufacturer
b. Place of Manufacturer
c. Power Supply Requirement

Name of Firm Name & Signature of Representative Designation
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d.
e.
f. 
g-
h.
i.
j-
k.
l.
m.
n.
o. 
P-

Operating Temperature
Output Power, Peak Envelope Power (PEP)
Modulation
Modulation Error Ratio (MER)
Operating Frequency 
Output Frequency 
Operating/Nominal Bandwidth 
Return Loss
Signal-to-Noise Ratio (SNR)
Input/output Impedance
Gain
Losses
Bit Rate

Digital Transmitter
a. Signal Suppression
b. Harmonic Distortion

Digital Receiver
a. Sensitivity
b. Selectivity
c. Image IF rejection

14. Grounding System 
General
a. Grid Conductor (Size & Type)
b. Bonding Conductor (riser)

• All major equipment such as inverter, transformer, ESS, etc.
• For motors/pumps rated 30kW and above, CT/PT, FDs' & LA
• For motors/pumps, perimeter lighting and fence earthing

c. Ground Rod (Type, Diameter & Section/Length)

15. Lightning Protection
a. Manufacturer
b. Place of Manufacturer

16. Lightning Rod
a. Material
b. Length, mm
c. Minimum Diameter, mm

17. Down Conductor
a. Type
b. Minimum Cross-section Area
c. Overall Diameter, mm
d. Insulation Material
e. Sheath Material
f. Weight (kg/m)

18. Accessories

Name of Firm Name & Signature cif Representative Designation
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a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit 
etc.

19. Fuse Disconnect Switch with Lightning Arrester Combination
a. Manufacturer
b. Place of Manufacturer
c. Class (indoor & outdoor)
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.

20.13.8kV Underground Tie Line Power Cable 
a. Manufacturer

Place of Manufacturer 
Maximum operating Temperature, °C
Max. continuous current carrying capacity of conductor at 90oC 
Type of cable
Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diameter, mm 

I. Conductor Shape
j. Conductor Material
k. Insulation (Material & Thickness)
l. Outer covering/Jacket (Material, Thickness & Termite Protection 

Required)
m. Shield (Type)
n. Filler & Binder Tape
o. Armored (Material)

b.
c.
d.
e.
f.
9-
h.

21. Electrical Duct 
a. Manufacturer

Place of Manufacturer 
Construction Material 
Moisture and Chemical Resistant 
Operating Temperature

b.
c.
d.
e.
f.

Ndiiie uf Firm Name & Signature of Representative

NATIONAL POWER CORPORATION------------------------------------------------------------------

Designation

VI-TDS (EW)-l-8



BID DOCUMENTS

SECTION V! - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

22. Maintenance Hole/Eiectrical Pull Box
a. Manufacturer
b. Place of Manufacturer
c. Dimension
d. Cover Material

23. Steel Pole
a. Manufacturer
b. Place of Manufacturer
c. Structural grade of steel used
d. Number of Pole Sections
e. Pole Shape
f. Welding Method of Processing Steel Pole
g. Hot-Dipped Galvanized
h. Pole Marking

24. Bus Conductor and Line Hardware

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

i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp

• Type
• Material

b. Connectors
• Type

Angle and T-connectors type

25. Job Site Cameras
a. Manufacturer
b. Type
c. Control Display______________________

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TOS (EW)-l-9



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

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. Storage Capacity

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 System/ESS Controllerfs)

Annex H.4 Warranty Statement for the following (as stated in GW-19):
a) SPV panels at least 10-year warranty
b) String Inverters at least 5-year warranty
c) Energy Storage System at least 5-year warranty
d) Power and Energy Management System at least 5-year warranty
e) Battery Modules/ Batteries at least 5-year warrantv

Annex H.5 Computation of Performance Ratio and Annual Yield using the latest version 
of PVsyst Software reckoned from the bid ooenina 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
H.10

I est Certificates/ Certificates of Conformance of the SPV modules to be 
supplied that comply with the following standards:

a) lEC 61215 - Crystalline Silicon Terrestriai Photovoltaic (PV)
Modules- Design Qualification and Type Aporovai

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CD VI-TDS (EW>-I-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP22Z1493Se

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 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 Safety of Lithium Batteries
Annex
H.13

Latest Copy of Bloomberg New Energy Finance List of Tier 1 
Manufactures reckoned from the bid opening date.

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

NATIONAL POWER CORPORATION m VI-TDS (EW)-M1
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BID DOCUMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

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

LuzP2221493Se

SECTION VII - SCHEDULE OF REQUIREMENTS 

(BID PRICE SCHEDULE)
BPS.1 - SUMMARY

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

TOTAL AMOUNT IN FIGURESPARTICULARS TOTAL PESO EQUIVALENTForeign Currency
Architectural Works
Civil Works

Electrical Works

Mechanical Works

Other Works/Supply/Services

TOTAL AMOUNT

NOTES: Final delivery site of all equipment/materials shall be at the Brgy. Savidug. Sabtang Island. Batanes

Name of Bidder Name and Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION
VII-SOR-Sab-i



BID DOCUMENTS

SECTION WI-SCHEDULE OF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM IWITH ESS)

Lu2P22Z14S3Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS,2 - Breakdown of Prices 
SAVIDUG. SABTANG ISLAND. BATANES

DescripHon of Work or Maleriats QTY.-UNfT

UNfT PRICe FOR GOODS AND RELAT6D SERVICES TO BE SUPPUEO
FROM ABROAD

UM Pftcoof Goods 
or Services 

Foreign Currency

Import Duties & 
otner Levies 

Imposed by Phil, 
Govt

fPhi. Peso)

Value Added Tex 
and otherTaxes 
Imposed by Phil, 

Govt
fPhil, Peso!

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WmilN THE PHIUPPINES

UnilPrtce of 
Goods or Services 

(Phil, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
{Phil Peso)

Local Transport 
from Plant to 
Delivery Site 

•••(PhB. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Pertfon (Phi, 

Peso)
or

(g*J*K)xC)

(M)(A) (B) (C) (0) (6) (F) (G) (H) (I) (J) (K) (I.)
ARCHITECTURAL WORKS
Guard post wHh Conifort Room
Wall Svsiem S Fnishes:

Lot

1.1S0mm Ihk, CHS svail tntiudtng mortars and reinfortinq Oars.
2. Plastering (Plain cement plaster Nsafl finish).
3. Roop Rnrshos (Plain cement plaster floor finish with floor hardener light traffic density).

Fenestraiion
I, Wlndov/1 (1100x900mm) 5mm IhicV sliding glass ssindo^v In an aluminum frame (indudlr\g 
vnjoden v>in o^u ardl
2. Window 2 (2S0x2SQmm) Pre»Cast Concrete Louvor
3. OoCH* 1 (2100x700) Flush Type Wooden Door, marine plywood both sides, 2" x 5" hard 
wood jamb, Including heavy duly loose pin hinges, door knob/ lodtset weather proof and 
gain ting
Painting
1, All Concrete Surfaces
2. All Wood Surfaces
Water Closet
Walerp roofing l»tembrane
Gvtter Materfal for Rainwater Collector
2.0mm thick Metallic Plastic in dud ing fasten eers, sealants, harffwareand accessories
Warehouse
Walt System & Fetishes:
1,100mm Ihk. CH8 wall including mortar grout and reinforcing bars.
2,150mm thk. CHB cnciudcng mortar grout and reir>forcv)g bars.
3. Plastering (Plain cement piaster wan finish).
4. Floor Rnishes (Plain cement piaster floor finish wiih Door hardener light traffic density). 
Fenestration
1. Door 1 (2100x1 eOOmm) Panel type wensd door 2‘x5* hard wood jamb, including heavy duly 
oose pin htngos. door knob/iockset weather proof and paintng
LCogcreiejQvyenwIngpwsXIOOQrnm x 17S0mm) (2S0mm x 250mmjgenlng|^
Final cfeDvory site of all equIpmertVmaferiats shall be at 9ie plant site stated above.

* Bfdders shall enter a code represenSng the Country of Origin of all Imported equlpmonl, malsriais and aocasscres.
• Cost of equfpmenL height, insisance. elc. up lo Phil, port of entry. Referto lTB<l6.l.(b}
' Urtit Price for Local Tronsporutjen, irisuranee ar>d other localcosis inddenlal to delivery of the goods from the Phil pert of onby to finaldeOvery site.

Code Country of Origin
us United States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative Designationm VI|.SOR-Sab-1



BID DOCUMENTS

SECTION VII-SCHEOULe OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIOUG, SABTANG ISLAND. BATANES

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

Lu2P22Z1d93Se

Hem No.

(A)

Description of Work or Materials

(B)
ROOfinoSyslem
1. Roofing Sneel: 0.5mm base metal inickness pre-painlec long span corrugated G.l. roofing 
sheels incluOinatastemers, sealants anp reloucfiing palm
2. Gutter: o.fimmmk pre^ialnted gutter, (rom 600mm Wde rnduding reloucning paint 
harowarq and accessories
3. Oovm50Out*4"O uPVC Pipe Senes tOOO Oo-nnspnul incJuaIng joint fittings, solvents and 
brackets
4. Rool Drain: removable stainless wire basket strainer
5. Counlor flashing: 0.5mm base melal thickness pre^aintad counter flashing including 
laslenais. sealant and retouching paint
6. Thermal Insulation: tOmm ihk poi>eineleno Win aluminum loll on'boin faces, above purlins

Painting
1. Exterior concrete surfaces
1<oal of primer solvent based acrylic paint
2-coats or iOD coat solvent based acrylic claaino incfuCino surfam nrenaraTinn
2. Interior concrete surfaces
1- coal of primer solveni based aov« pamt
2- coals of lop coat SON ant based acrylic glazing including surface praporatign
Mtsceranaous - • —
1. Soli Poisoning

SUB-TOTAL A

QTY.-UNIT

(C) (D)

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

Unit Price of Goods 
or Services 

Foreign Currency 
( 1”

(£)

Import Duties &
other Levies 

Imposed by Phil. 
Govt

(Pnii. Peso)

(F)

Value AbdeC Tex 
end other Taxes 
Imposed by Phil. 

Govt
(Pna. Peso!

(G)

Local Transport 
from Port lo 
Delivery Site 

•••(Phil. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHIUPPINES

Unil Price of 
Goods orServicos 

(Phil. Peso)

(I)

Value Added Tax
and other Taxes 
Imposed by Phil, 

GevL
(Phil, Peso)

(J)

Local Transport 
from Plant to 
Delivery Site 

•••(Phil. Peso)

|K)

Final dehwy aita of all equipmentmaterials Shan be at Die plant site stated above.
• Bidders chan eniet a code represMbr^ bio Counay ol Ortsin o( abimjywlBd eguipmenl, materiila and acesssoriea 
“ Cost ol equipment, beigtit insurance, etc. up lb Phii port ofenfy. Refer blTS-16.1.(0).

Unit Price for Local TtanspcrtaJori, Insuanco and obior local costs inodenlal lo dolv«y ol the goods tom die Phil port ol enty lo final Mmy a

(Amount In Words)

TOTAL PRICE

Fere* Currency 
(E»C)

(Q

Local Cunency 
Portion (Phil. 

Peso)
({F*G*H)xQor

(0*J*>^xC)

(M)

us United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represenlalivo Designalionm VII-SOR-Sab-2



610 DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS

SECTION Vli - SCHEDULE OF REQUIREMENTS 
BPS.2 . Breakdown of Prices 

SAVIDUG, SABTANG ISLAND. BATANES

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

LuzP22Z1493Sa

UNII KHICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED UNIT PRICE FOR GOODS ANO RELATED SERVICES
FROM ABROAD TOTAL PRICETOBESUPPUED FROM WITHIN THE PHILIPPINESrtom Kfl imoort Dubes SDescription of Work or Materials Value Added Ta?Unit Prioe of Goods

or$eivk«s 
Foreign Currency

( ;

OTY.. UNn Value Ad0eo Tax
and other Taxes 
Imposed by Phil, 

Govt.
Phil. Peso

Local Transpori
from Port tc 
Deliver Site

'{Phjf. Peso:

other levies Local Currencyar>d other Taxes Local TransportUhji Pnce of 
Goods or Services 

(Phil, Peso)

Imposed by Phil. Porten <PnfiImposed by Phfl. from Piani to Forex Currency 
(ExC)Delivery Site

Phil. Peso ((F*G*H)xC) orPhi). Pesn (PhiJ. Peso)

CfVTL WORKS 
Site Develocment:
Clearing I Gfubbino
Gravel Suftaono: rumZocaio Wall
Pefi'fneler BarCed Wiie Fence (inoudlng oMeslnan 4 vehjojlar gdles. barced wVd coraete 

. OQSl CHB vvei and tootir^q)^

6.2
; Concretewatk (20.7MPa intfudina ftSBt

:ge System S Appurtenant Structureat- — ^ ^ WU WfcLWI ca.

. Septic Tank (ST) includino Ostribirton Box and Drain Pn d- 
1M Iran dia. uPvc :_

6.3
ICQ mrn dia. uPVC fParoforai&at
Other Struchirea and FaelllUea;
Guard Posl«th Comfcrt Room -Concreling Works ---------
(including excavalion. packfill, stripping, bedding, rebars and otnor accessories) as described 
iriTechnical Specificaiions and as shown on Ihe Bid DrawHnns-
lAsra cash A, , A A kSi I , _ ^_________Warehouse • Con erolng Works 
(Including excavalion. backfill, slripping, DedOing. rebars and olher accessories) as descnbod 
in Technical Soeeificatonsand as shown an ihn Rin rvr,x.nn.
EM Housing FoundaUon: Structural oxcavaPon, backfill, sand and gravel bedding Voncreta 
(20.7MPa), rebars, structural sled (A36)inclg0ing baseplale and anchor bolls as Oesenbed In 
TechmcalSpecificalions and as shown on the &'d Drawnasr
^nbng Structure: A 36 hot dipped galvanised sled mountng structure with ccncrele 
loundaaon (including excavaSon. ba*fi1, stnppjng, bedding, rebars & stainless steel bolts and 
galvanized machine Sorts) as deserted in Technical SpeciffcaCons and as shemn on the Bid 
PravAngs'
Conaele Anchors (including excavation, backfill, stripping, bedding, rebars S 20rraii O.a 
andior rod wih thembie eye) as desenbeo in Technical Specifioafions and as shown on iho 
Bjtf Drawn OS'
ElavaleO Water Storage Tank Support Siructure (including concrete, structural sleoi shco 
paintng and other accessories) as descriped In Technical Speciflcalipns and as shown on trie 
Bid Drawinas:
C'Slem (including excavaUon, pedOing, eoncrele, rebars, stainless sleel rung, gravel surfacing 
S 100mm d;a. uPVC pipe)as described in Technical Specificaiions and as shown on the Sid 
Drawings:

306 li.m.

24

Lot

Lot

Lol

UlSleel Support lor Rainwaler CoBeelor Gutter (including eoncrele loundaSon, structural swii 
(A36) and other accessories’ as descnbod in Technical Specifications and as shown on the 
^d_Drawn9s:
Fnai detvery sdeolaOegi^mentanateri^shal be at Ihe plant ste stated abwe

• 6«<rs sfial enlat a code represenBfig the Ccunw c< Ckigin dan iuMlsd («iuipmeni mattfials md axaucriej
■ Costcleotiipriienl, height Insirafica, elc. up to Phil, port gf enOy. ReleflorT0.16.1.(b].
• drill free (Of Local Transpcrtalkin, Insroic aid ojisr fccal costs incilenlal to detvery ol the goods Sorn the Phil port of en»y to final dehwy site.

IIS United Stales

Name of 6idrief

NATIONAL POWER CORPORATION

Name and Signature of Authorized RepreserSalive

ED
Designation

VII-SOR-Sab-3



BID DOCUMEOTB

SECTION VII-SCHEDULE OF REQUIREMENTS

Kern No.

(A)

SECTION VII - SCHEDULE OF REQUIREMENTS 
8PS.2 - Breakdown of Prices 

SAVIDUG. SABTANG ISLAND, BATANES

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED' 
FROM ABROAD

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

Lu2P22Z1433Se

Description of Work or Materials QTY.-UNfT

(B)
Switchyard Appurtenances!

(C)

Expansion S Demolition of Sedusion Fence (SaStang Diesel Povrer piani)- 
9 l.m. to he demolished 
I9l..m. to be conslrucled

1 Lot

Seclusion Fenco (including gale, concrete oosl. cyclone'wre. fooling, zocalo wall and uPVC 
. pipes 1;

m

Licit Price of Goods 
or Services 

Foreign Currency
(r

Import Duties S
other Levies 

Imposed by Phil. 
Govt

(Phil. Peso!
(E)

Velue Added Tex 
and Ollier Taxes 
Imposed by Phil. 

GovL
(Phil. Peso!

Local Transport 
from Port to 
DeiiverySite 

•"(Phil. Peso)

(F) (G) (H)

Gravel Surfacing (150mm IhiclQ: 20.5 cu.m50mm flia. uPVC Pipe Weep Holes
Transformer Concrele Pad 
(incmOing ESS Transformer Pad in DPP area
Cable Trencn

SUB-TOTAL B
Final delvery site al aa eijwpmenMiiatarials stial be at Pe pLxil s'j stated dxnre (Amount In Worda)

• Bidders shd enter a coderepresenSng Ihe CeuiTy of Oign of al Imeoned egiipment malsiaH aid aoratones
“ CostofoqutmenLtreighLInsirance. etc. upB Phil pert or enty. fief* 10ITB-161(b)
“ Jnrt PriM to LocalTransportabcin. Bstrance axl obier local costs rtodental to deivsry olltw goods from the Phil port of entry to final delivery eite

UNIT PRICE FOR GOODS AND RELATED SERVICES- 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Pnce of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

GovL
(Phj. Pesoi

Local Transport 
from Plant to 
Deifvery Stte 

•••(Phil. Peso)

Forex Currency 
(ExC)

(1) (J) (K)

Local Currency 
POflion (Phil.

Paso)
((F*G»H)xC)or 

(0*J*K) X C)
(L) <M)

UR United Stains

Name of Siddor

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represerlalive

EDI
Oesignallon

VII-SOR-Sab-4



BIOOOCUMEKTS

SECTION Vll-SCHEOULE OF REQUIREMENTS

SECTION VII ■ SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

DESIGN. SUPPLY. DELIVERY INSTALLATION. TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR FV- 
DIESEL HYBRID SYSTEM (WITH ESS)

LULP22Z1493S9

Horn No.

(A)

C.
C.l
C.2

0.4

Description ol Work or Materials

(B)
ELECTICAL WORKS
Solar Panel, Crystalline SiCebn Merlules '
Siring Inverters
Proteeton Devrcos. AC Combiner Box wth Digital Metering System. DC 6o> and all other 
appurtenances as flescnpeO in the Technical SpectScatiMs, Technkal Data Sheel ana as 
snovai on the Bid Orawnss inefuamg instailaion vmrks, lesSnj ana eomnlssigninoof ao major 
equiomeni at tria Solar PV Plant '
225 kVA SPP Transformer. 480V/13.8kV, 3ohase, 60 Ha complete with the required 
accessories. prolecLon relays and other appurtenances as described in ihe Technical 
Specifications. Technrcal Data Sheet and as showt on the B'd Drawngs including insunation 
v>orfcs. testna and comrDfssfonfnq^________
energy Storage System f£SS1
Energy Storage System (ESS), ESS Encipsure/Cablnel Mlh buill-ln redundant cooling system 
Battery Management System, eallery Modules, Power Conversion, ESS Dry Type 
Transfonnor. as applicable, and Digital Power Metering System complete with Ihe reguired 
accessories, communrcation cables as described in the Technical Spedlications. Technical 
Data Shed and as shown on the Bid Drawings (Including instailalion works lesbno and 
commissioning)

0.6

ISO kVA ESS Transformer, 13.8KV HV Side. 3d)hase, 60 Ha complete with ihe required 
accessories, protection relays and ouier appuftenances as described in me Techmca 
Soacirrcalions, Technsai Data Sheet and as shown on the Bid Drawings indudmg instaSadon 
works, testing and commissiQntnQ
Power and Energy Management System (>EMS1
Hybrid Controller complete with reguired power and conuitunicabon cables accessories and 
protection shal be provided as described in the Technical Specifications including inslallabon 
v>crfcs. testng ana commigg»onfng.
Genset Controiter complele win reguired power and communication cables, accessories ar^ 
protection shall be provided as descnoed in the Technical Specificaliens induoing msunadon 
wefts. tosl<nfl_a nd commisstontfiq
Solar/PV Conl/onar complete with reguired power and communication cables, accessories 
and protection shall be provided es described in Ihe Technical Specifications inciudino 
instaltaton works, testing and commissionino. "
ESS Control System (ECSj/ESS Controller with reguired power ano communicalien cables 
accessories and protection shall bo provided as describad In the Tobnnical Spedfioations 
induOinq rnsiallatioh works, lest'ng and commissionino.

Notes;

Human Machine ihtertace(HMI) complele with reguired power and communicalion cables 
accessories and protection shall be provided as described in the Technical Spedficabons 

Imduding inslaitaCon works, test'ng and commissionino

OTY.. UNIT

(C)

Lot

Set

Sel

Set

Sel

(D1

Fnal dsfvtry sits ol31 sguipmefiliynatsnals shall be al die plant site slated above.
• Bidders shal enter a code lecresenbr^ tie County ot Orijin ot el mpeelsd egapmenl msterias aid amessenes 
" CostoIewiienllei9hUnsixaice,ee.upBPhil pevtdenty P.elalo FTB-t6.l.(b]

” Ur“,prtMf“ LocalTransportaSninsiraicaaht other bcalcestshcidena to detvayot tie goedstrom the Phil pertefenty la final defrery

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
PROM ABROAD

Unii pricd ol Goods 
or Services 

Foreign Currency 
( )"
(E)

Import Duties
other Levies 

Imposed by Phil. 
Govl.

£N;Peso^

(P)

Value Added Tax
and other Taxes 
Imposed by Phil. 

Govl
iPhil, Peso)

(G)

Local Transport 
from Port 10 
Delivery Site 

•••(Phil, Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Prico of 
GokIs or Sefticos 

(Ptiil. Peso)

(I)

1 PRir :i afiNniincrwfy Aflovf 1—
----------------------- 1

1 mrpi 1

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govl
(Phi. Peso)

(J)

Local Transport 
from Plant to 
Delivery Site 

•••(Phil. Peso)

(X)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion (Phi). 

Peso)
({F*G»H)x Cj or

((1*J*IQ X Cl

(M)

US United States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative

EU
Designation

VII-SOR-Sab-5



BID DOCUMENTS

SECTION VII-SCHEDJLE OF REQUIREMENTS

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

LUZP22Z1493SE!

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

Item No. Description of Work or Materials QTY.-UNIT
c
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency
(r

Irrport Duties & 
othor Levies 

Imposed by Phil. 
GovL

fPhil. Peso)

Vetue Added Tax 
and other Taxes 
Imposed by Pnii. 

GovL
fPhil, Peso)

Local Transport 
from PofUo 
Delivery Site 

••'(Phil. Peso)

Unil Price of 
Goods cr Services 

(Phil, Paso)

Value Added Tax 
and other Taxes 
Imposed by Phii. 

GovL
fPhii. Peso)

Local Transport 
from Plant to 
Delivery Site 

•••(Phil. Peso)

Forex Currency 
(ExC)

Local Cumency 
Portion (Phil. 

Peso)
({F*GrH)*0 or

fft*J*K) X C)

(A) (S) (C) (D) (E) (F) (G) (H) 11) (01 (K) (L) (M)

f. Communication Link between $PP and DPP necessary for dale transfer frcrrvto each arc 
every integral component such as controllef. transmitter, receiver (transceiver), modem, 
switch, hub. router, etc., complete with the reduired power and commumcation cabfes, 
balanced twisted pavs and support sband, conduit, pull boxes, basic equipment and tods and 
otner accesssories as described in Technical Specifications, Technical Data Sheet and as 
shewn on the B*d OravAogs including instatiation worvs. Clearing of right of woy, cable pulling, 
conduct of continuity tesi, testing end commissioning.

1 Lot

C.7 5 kVA Dry Type Transformer. 460V/240V, 1 •phase. $0 Hz complete win the required 
accessories, proiecbon relays and other appurtenances as described in the Technical 
Specifications. Technical Data Sheet and as shown on the Bid Drawings including inslatiation
wnrir.R t®«tinn Rnrt rnmmivtnninn

1 Sot

c.e

a

Power. Control & Instrumentation Cables complete wth the required accessories for cabling 
works to interface the supplied equipment to the 13.6kV bus as described m the Technical 
Specffications. Technical Data Sheet and as shown on the 6td Drawings including installation 

Ifnr ftrrUrftftfi DiAAd Pr»w*>r PJjinft
1/0 AWC ISkV.ACSR 1 Lot

b. 30 mm’. 15kV. XLPS Power Cable Cooper Conductor 1 I nt
c. 4.0 mm'. DC Cable (PVWirev uv Resistant uo to l.SkVdc 1 lot
a. Vahous sizes of cables. $OOV, Heat Resistance Thermoplastic (THHN/THWN-2), Copper 

rnnhurlor
1 Lot

--
C.9 Grounding System complete with the required grounding grid conductor, equipment bonding 

riser, exothermic welding materials, test pit ground rods and other accessonos as described 
n the Technical Specifications and Technical Data Sheets as shown on the Bid Drawings 
ncluding Instanation works (for Solar and Diesel Powqr Plant).

1 Lof

C.10 Lighting and power system of the Solar PV Plant site, guard house and warehouse complete 
with the required metering, panelboard, lighting fixtures, switches, outlets, conduils, boxes and 
other fittings as described in the Technical SocoficaiJons and as shown on the Bid Drawings 
*n(*hidinn instflllatiof) wfirks.

1 Lol

C11 Conduits complele with boxes, locknuts, elbows and other Fttings including required 
aocessdhes for cabling works as described in ihe Technical Spedficatons and Technical Data 
Sheets as shown on the Bid Drawings including instailabon works (for Solar and Diesel Power 
Ptana

1 Let

-
C.12

'do

World Meteorological Organization (WMO) compliant automated weather monitoring and 
oggfng system with data logger, at least two (2) pyranometers - one shall be ihstaiied 
honzontaiV ^hd the other is the same as the orientation of the panels, one (1) ambient air 
hermocoupie, one (1) anemometer, and one (1) thermocouple per string (ic measure module 
:emperabjre$) shall be provided for the Solar PV Plant including necessary spares.

1 Lol

Jghtning protecboo system complete with lightning rod. support pipe, fasteners, bolts & nuts, 
dovMVgrouhd conductor and etc. as shown In &d Drawing induding installation works (for 
Solar PV and Diesel Power Plant)

4 Sat

PmaldehTry sn« of s3 eqjipment^aterais shal be at pbnt ste steed above. Code Country of Oriijin

* Bidders shal enter a cede reevesenCtng (he CounTy of Origin of el imperUd equipnsnt mztwials and aeeasserws US United Stales

** Cost of eqmpmeni, freight inuanee. etc. uo to ^lil perl ol enfry. Refer ta fTB*16.1 .(b).

*" Jrut Price fer local Tran&portahon, Instfance and other deal costs ineajentalbdehierY of 0>e goods from the Phil port of enfry to final deWery site

Name ol Bidder

NATIONAL POWER CORPORATION

Name and Sf^nalure of Authorized Representative Designation

CDi VII-SOR-Sab-6



BIO DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

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

LuzP22Z1d93Se

Item No,

(A)

C.ld

Description of Work or Materials

(B)

SwtcflyaraTeke-Olf Slructjrescomplete wlh Seema[enal/hardv,are.braces, bolls* nulsano
etc. inOuOinfl Fuse Disconnect SWtch ana L/ghbng Anester Combinalion as desorbed in Ihe 
Tecbnieal Specificatjons and as sflcnsn on me Bid Drawnjs (for Solar PV Plant and D«sel 
Po%eer Plant).
SSfL Steel Pole (Inctuaino eccavabon & backfilll
25 ft Steel Poiefinefudina excavabon & backfia)

Steel Crossaim, HDG

0.15

12'SteelOrossann. HDG
15KV, lOkA Fuse Disconnect Swlcn vain Ughtning Arrester Cbiiibination comolele win the 
required fuses Imk (15A), brackets and accessories (Including Instaiiallon >uorks. testing and 
ComrnfssiOf>i/>Q)
15kV, lOkA, Fuse Disconnect Swtch wim Lightning Arrester Combination complole viith me 
required fuses link (12A). brackets and accessories (Including Installation works, testing ano 
commissioningl
15kV, lOkA, Fuse Disconnect Sudlch wiin Lignming Arrester Combination complete wim iho 
required (uses link (8A). brackets and accessories (Including Inslaliabon works, testing and 
commissioningl
Line matenaWiardware such as braces, leeoonnectors, lumCuckie, Insulators, tenninal kit, 
including sealant, ground damp, cab’e-’ccnqj ; support etc.
13.8kV Underground Tie Line complete with the required power cable. conduiL pull b’diios! 
basic equipment warning tape, markers and other accesssones as described in Technical 
Specrficabons, Technical Data Sheet and as shown on the Btd Drawings induding rnstallalidn 
works, cleanng ci right of way. cable laying, conduct of continuity test testing and
commissioninQ.___________________
Right of wav [2 meters) finciuginq cleanng and grubbingl
15 kV, lc-95sq.mm XLPE cable, copper conductor, lead sheam, 133% insulabon wimstand 
rating complete with an me required sphong kits, lermlnabon kits, tapes, connectors, clamps, 
grease for cable pulling, tools and appliances, etc in accordance with the bid drawings and 
technical soedfications.
High density polyethylene (HOPE) pipes/conduils for power and cctnmunication cable 
complete wim all me required appurtenances and accessories including excavation in any 
types of soil (excluding rock end excavation exceeding t.Smeters deep measured horn 
existing ground level), dewatering, backfilling using suilable malon'ols, disposals of surplus 
malerials as directed by NPC, elc In accordance with iho bio drawings and lechnlcal 
specifications.
Concrete pulibox lo accomodate the number oi splices end minimum bending radius of power
and communication cables complete wim all me required covers, drain holes, cable supports 
copper^lad steel ground rods (19mm dia i 3000mm) wim clamps, elc induding excavalipn, 
dewatering, backfliling, disposal of surplus malerials as direcled by NPC In accordance with 
he bid drawings and technical spediicatiQns.________ ________________

QTY.-UNIT

(C)

Set
Sel
Pc

Set

Set

Lot

400

uPVC Marker Posts with reflector
Holss. Rnal delveiy sn* ot al •qirtxneni'maierials shall b« at the plait sifa slated above.

Set

(D)

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUED
PROM ABROAD

Unit Price of Goods 
or Services 

Foreign Currency
(r
(E)

Import Duties*
other Levies 

Imposed by Phil. 
GovL

(Phil, Peso)

(F)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
(Phil. Peso)

(G)

Local Transport 
from Port to 
Delivery Site 

"•(Phil. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Price of 
Goods or Services 

(Phil. Peso)

(I)

Value Added Tax
and other Taxes 
Imposed by Phil. 

(3ovt.
(Phil. Peso)

(Jl

Local Transport 
from Plant to 
Delivery Site 

"•(Phil. Peso)

(K)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion [Phil. 

Peso)
((F*G*H)xC) Of 

((IrJrIGxCi
(M)

• Biddirsshal enter a cede representing ha Cikhjy of Origin of s3 rnpqned equipnwnl matMtah ad axasscries.
" CostofequiEimenL fee^t hsirance, etc up to PhiL pert cT enty. Refer to fTS-16.1 (b).

”■ IkiSPrfce to loeonranspofUtoi.insitarxM and char bcal costs roSenialtodsKery of hegoedstrom he Philpertotenrytofnidefvwys

Code Country of Origin
IIS UniTetf States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represanialiye

CD
Designation

VII-SOR-Sab-7



BID DOCUMENTS

SECTION VITSCHEDULE OF REQUIREMENTS

(A)

C.16

Notes:

OescrlpUon of Work or Materials

(8)

C.17

Spate Parts lor Solar PV System including their auxiliaries as flescrieed in the Teehnicai 
SpecjficaDons(TS-GW*7.0}, Technical Dala Sneei(TDS-EW-PQ-G-19.0) ana
recommendea by the Manufacturer.___________________
SlandarO / Special Tools for Solar PV System ana Povrer ana Energy Management System 
Including their auxiliaries as doscnbea in the Technical SpeoficationslTS-GW-S 0) ana 
Teehnicai Dala Sheet ITOS-EW.Pn.r^on n) ’
13.8kV Three-Phase Kiiov.sll.Hour Molar complete wlh its insirument transformers (current 
and potential transformers), meter lost block, housing and other accessories as OescriOod In 
We Teolinical Specifications, Technical Dala Shod and as shosvn on the Bid Drawings 
including inslallation works, testing and commissioning (for Solar PV Plant and Diesel Power 
Plant).

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISUND, BATANES

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OP SABTANG ISLAND SOLAR PV. 
DIESEL HYBRID SYSTEM (WfTH ESS)

LuzP22Z1493Sa

QTY.- UNIT

(C)

Lot

1 Lot

Sel

(0)

Unit price of Goods 
or Services 

Foreign Currency
( )••
(6)

SUB-TOTAL C
Final deSvBfy sits of afi equjpmentfmatorlal! shall be il Dig plant cite slated above.

• Bidders shall enter a code tecresonihg the County el Orijrn clan Imported eculpment, materials and accesscn'es.
" Cosi ofequipmenl teighL insurance, etc uploPhil. pcelolenty. Refer lo ITB-ie.I.fb).

•“ Unit Pn'ca (cr Local Transpoltation, ineuranc end other bool costs IneklenUI lo deJvery of the goods from the Phil port of onty ip final delvery tito.

Import Duties S
other Levies 

Imposed by Phil. 
GovL

JPhfiiPeso^

(P)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govl
(Phil. Peso)

(G)

Local Transport 
from Port 10 
Delivery Silo 

•••(Phil. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHIUPPINES

Unit Pn'ce of 
Goods or Services 

(Phil. Peso)

(I)

Vslue AddedTax
and dlher Taxes 
Imposed by Phil. 

GovL
(Phi, Peso)

(J)

Local Transport 
from Plant 10 
Delivery Site 

•••(Phil. Peso)

(K)

(Amount In Words)

TOTAL PRICE

Porax Currency 
(ExC)

(L)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H)xC) or 

f(l*JrlG X C)
(M)

Code Cftifntrv of Origin
US United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represenlalve Designationm VII-SOR-Sab-8



610 DOCUMENTS

SECTION VH-SCHEDULE OF REQUIREMENTS

SECTION VII ■ SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIOUG, SABTANG ISLAND, BATANES

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

LuzP22Z1493Se

lt«m No, Doscriptlon of Worli or Matgrials

D.3

HaivJ pump lelmatic, 2 gom min. flow, reciprocaling typo, cast Iron body complete with fool 
valves, finings, supports, conproto pad ana oUior accessories as Oescribed in trie lecnnical 
specllia lions inciuaino Inslallailon worn

MECHANICAL WORKS
oievateO Waler Storage Tank. 1,000 filers capacity, pol/athylene type, complete win nozzles 
manriole, Inlel and oirdel nozzles, supports, overflow and drain nozzles wilri pipes valves 
pipe slruaural sleel supports Win anchor bolls on (oundalron and access ladder and outer 
accessonesas required in the lecnnlcatspeciticatlons Including inslallaUon works.

DomesKc water pipe, garden hose, hose bipbs. fllings, supports, valves and other 
accessones for inlerconnecUon of the supplied equipment including required excavaUon and 
backfilling works: lest and disfectlon as described in the technical specilicauons and shown on 
the bid drawings Includlna Inslallailon works:
Cneck Valve, swing lypa, cast bronze, llanqod or screwed ends, 25 mm 0, Class 150~ 
Gate valve, east bronze, flanged or screwed ends 2‘tmmCt rtlass inn

AAAi ^ e ^ ^_______I_______ ______________________________________________________ _ -•___ _ —.« »• ». ...W. v/syi w«»vv ^Mua, «IIM> lOU.

Gale valve, cast bronze, flanged or screwed ends, 20"mm g, Class 15Q~ 
Gale valve, casi bronze, flanged or scrowad ends. 15 mm 0. Class ten 
Hose Bibb, 20 mm 0. bronze body screwed ends. Class 150../.I ueevv Vmja, tOU,

Garden Hose Win nozzle and reel, 20mm 0, 30m long with connector for the 20mm hose 
Qibb
Water Pipe, 2Smm, ASTM A53 Grade A schedule 40, seamless and hot dip galvanized 
asSDoraled piping fillings, pipe supports and outer associaleo accessories as described in the 
lechnical specifications
Water Pjds, 32 mm O.D. (26 mm N.D,), uPVC olpe. sch 40, ana its associated fiftinas Dj^
supports and omar accesgerfas H
Water Pipe, 26 mm O.D. (2b mm N.O.),'uPVC'prpe, sch 40, and Us associated fittings pipe 
supports and ether accessories ^ " K

QTY.. UNIT

Sel

Set
Set
Sel
Set
Set

66

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Unit f>ricd of Coods 
or Services 

Poroigr) Currency
( )••

Domestic Waler Pipe from Elevated Waler Tank to Solar Farm and Guard House. 20 mm 
O.D. (15 mm N.D.), uPVC pipe, sch 40. end its associaled fittings, pipe supports and olher
accessories.___________________________ •
Pinal delvery site el all equipmenVmatetlaS sh.ill bo at the plant slla slatM above.
Bidders shall enter a coda repesentng be Country ef Origin of ad Impotted equipment materials and acceueries 
Cost of equipment IreigN, Insurance, etc. up to Phil, port of entry. Refer to 110-19,1(b).
UnitPricefcr Local Transportation, Insurance and other txaf costslnddentat to delivery otbe goods Horn be Phil pert orenoy to final defcvery site.

Import Dopes 6
other Levies 

Imposed by Phil. 
GovL 

(Phil. Peso

Value AddeOTak 
and other Taxes
Imposed by Phil. 

Govt.
(Phil. Peso

Local Transport 
from Pott to 
Dellvoty Site 
'•(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WTTHIH THE PHIUPPINFS

Unit Price Of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and olher Taxes 
Imposed by Phil. 

GovL 
(Phil. Peso

Locel Transport 
from Plant lo 
Delivery Site 
•(Phil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
PorUon (Phil. 

Peso)
((F*G*H>kC) or 

({lsJ*IQ X C)

(M)

II,ri United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Namo and Signature of Authorized Representativem Designation

VII-SOR-Sab-9



BIO DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

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

LuzP22Z149SSe

Item No. Description ol Work or Materials QTY.-UNfT
c
0
0
E

UNtT PRICE FOR GOODS AND RELATED SERVICESTO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED PROM WITHIN THE PHILIPPINES TOTALPRICE

Unit Pnee of Goods
or Services 

Foreign Currency 
()“

oOier Levied 
Imoosed by Phil. 

Govl
(Pfiil. Pesnl

Value Added Tax
and other Taxes 
Imposed by Phil. 

GovL
fPhfi. Peso)

local Transport 
from Port to 
Delivery Site 

••'(Phil. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax
and other Taxes 
Imposed by Phil. 

Govl

locel Transport 
from plant to 
Oetiveiy Site 
“(Phil. Peso)

Forex Currency 
(£xC)

Local Currency 
Portion (Phi. 

Peso)
((F+G+H) X C) or

(A) O) (C) (D) (E) (P) (G) (HI (1) (j) (K) (L)

X C)

rfvti0,4 Portable Submersible Sump Pump, 3,$ m3/hrcapacity @ 6 rneters head. 230 VAC, 60 hz, 1-
ph, complete wijh comrois, flexible hose, spare parts for one (t) year ooeration per 
manufacturer's »ecommendation, and necessary accessories as desorbed in the technnica 
soecfflcabons and shown on the hid draMnrtx

1 Set

D.5 rvikdwio rno CAUNyuiS'iefS, UL/rM approved, nUpU Or nalbtron I, r.i xg (15.5 IbS), mutti 
shots, wan hung typo with brackoL mounp'ng accessories and cabinet lor outdoor instalfed life 
extinguishers (one (1) unit for ESS, one (1) unit for guardhouse and one (1) unit for eacn 
nsuned string inverter) as refluired in the lechnicalspeDfieaPons inaudmg mslaiiapon.

1 Lot

D.6

fl ?
Oisjnfection of elevated v^lcr tank and domestic water pfpmg system including hydrostatic 
'e.sKno 1 Lot

I rx 0
fagging ano/or labels lor bquipmonl Valves, Pjping, Instruments and its fixing accessories 
as described in the bid documeni^ or shown on the drawfnas.

1 Lot

n Q

Painbng for steel piping, its associated vatves, fittings, supports and other accessories 
nefudmg toucfl-ip for factory painted eguipment and accessories as described ii> me 
echnfcal snerafirAtinns nr AhA^^n no drawtnos.

1 Lot

ironducl testing and commissioning and other services as described in the technical 
soeoincatJons

«iIB TmTAi r\

1 U0>

N0I9S- Pinal Miverr aito of ml •quipoionlfmmonma jhjlln a Jit plant alia italM above.
• Bictowa shjJI enter 0 coOerefvewntng the Country of Origin of aB impoitod oquipmenL maletials aij axessorias.
" Cost of efluipmenL frelghl hsurance, etc. up toPhILpcvtof eoby.Relerto IT0-10.l.fb).
~ Unit Price for local TrarspottaBon, fnsurpnco end otnoi local costs Irvddentm to Oelively ol tbe poods from ttie Phil port of erby to Bnaldefiveey site.

(Ainount In Words)

ll.s Unit 00 States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signalore ol Auifiorized Representative Designation

EDI vii-soR-sab-10



BID DOCUMENTS

SECTION VII-SCHEDULE Of REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

DESIGN, SUPPIT, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OFSASTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1493Se

OescriptiDfi of Work or Materials

(A)

E.2

E.3

(6)

OTHER WORKS/SUPPLY/SERVICES
JoD Site Camoras, complete wiih an me necessary aceesaories anfl penpherals, spare/tools,
nslanation and lesUng for the proper oparaboa and maintenance in accordance valh me 
Specifications and Technical Data Sheets for ma provision of the foliowino:
ConslnieUon Cameras, complete V’l'ijr me reouirod accessones and cenoherals
32GB SDHC Memory Cards (Including spares]
2850mAh, 15 V, M Size Allialins Batteries tlncludino spares)
Training at Plant Site lor at least eigni (6) Np'c'Pe'rsonnei as described in me Technical 
Specifica lions
One (1)-yc regular (quarterly) dragnosbc and monicorlng if air supplied equipment/syslorn and 
one (1)-yf Operation and Maintenance (O&M) suppervision to ensure compliance to svairanty 
requirements

SUB-TOTAL E

QTY,- UNIT

(C)

Set
Pc

40 Pc
Lot

Lot

ID)

UNIT PRICE f OR GOODS AND RELuATED SERVICES TO BE SUPPLIED
FROM ABROAD

Unit Price of Goods 
orServIces 

Foreign Currency
( )••
(E)

Import Dubes &
omer Levies 

Imposed by Phil. 
GovL

(Phil, Peso)

(F)

Value Added Tax 
and olher Taxes 
Imposed by Phil. 

Govt,
(Phil. Pesb)

15)

Local Transport 
from Port to 
Delivery Site 

'"(Phil. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHIUPPINES

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax
and olher Taxes 
Imposed by Phil, 

Govt
(Phil. Peso)

LocalTran sport 
from Plant to 
DeliverySlie 

•••(Phil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion (Phil. 

Peso)
[(F-*G*H) X C) or

(M)

GRAND TOTAL 3Final dalivxry ula of ail aqulpmant^atariais shall be at me ptani uto stated above.
• Bidders shall enler a code reprasemSng the County or Ortgin or alt Imported eqiaiwnent mateneB accessedes
• Cost of equipment fralght tnsuance, etc. up to Phil pcrtofenVy. RefertDlTB-t6.T.[b).
• Unit Pnce for Local Transpcrtaacn, insiaaice and omer local costs Incidental lodeSvayofme goods (rom the prul pert of enlylofirialdeNay silo.

us United Stales

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represenlalive

□D Designation

VII-SOR-Sab-11
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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;

SPte: Lhf f^iluLr® 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 '‘An eligibility documents has been updated.

> Statement of all its ongoing government and private contracts if any, whether similar or not similar 
m nature and complexity to the contract to be bid (NPCSF-GOODS-02)

.TnhLSLa!fmeHt °ithe bid?er’S Single Largest ComP,eted Contract (SLCC) similar to the contract
pqMbrnn!nd "h08® Va5fe' adjusted to current Prices usjn9 the Philippine Statistics Authority

f M ^ price ,,ldex-must be at ,east 50% of the ABC (NPCSF-GOODS-03) complete 
with the following supporting documents: ' ^

1 Invoice316 °f Acceptance; or Cert'ficate of Completion; or Official Receipt (O.R); or Sales

‘XmJeT"'1 f0r •tisq“eaca,im 11 ,'e“" forreBSons attnMMe

> ABC (N9pSl^OG<?SDr04ror aNSria,5n°r <TC? "
date of bidding. d St SUbmit a granted cred,t line vaiid/effective at the

b. (Class B)
> For Joint Venture (if applicable), any of the following:

•' Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

wNI enter

toeplSSefr|nterr ,hat a"°waP

Page 1 of 3



I

BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

LuzP22Z1493Se

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

'I' 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

y 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:

P.V'y ®igned 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 Vll) indicating the unit 
and total prices per item and the total amount in the prescribed Price Schedule form.
For Domestic Bidder claiming for domestic preference:

Letter address to the BAC claiming for preference

Certification from 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/contrectors including eli forms. Suppliers/contractors ere 
encoureged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

CONDITIONS:
1. Each Bidder shall submit Two (2) copies of the first and second components of Its Bid, marked Original and photocopy. Only the 

original copy will be read and considered for the bid. Any misplaced document outside of the Original copy will not be considered. 
The photocopy Is ONLY FOR REFERENCE. NPC may request additional hard copies and/or electronic copies of the Bid. 
However, failure of the Bidders to comply with the said request shall not be a ground for disqualification..

2. In the case of foreign bidders, the eligibility requirements under Class "A’ Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any. Issued by the country of the foreign bidder concerned. The eligibility 
requirements or statements, the bids, end 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 eslablishment/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).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his latter of non- 
participatlon/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.(1) of the revised iRR 
ofR.A.9184.

Page 3 of 3

0f Re1!J!LemTtS, rhfH bre prov,dsc, 10 prospective suppliers/contractors Including ell forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission end 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 Cost

The bidder shall declare in this form all his on-going government and private contracts including contracts where the bidder (either as individual or as a Joint Venture) is a partner in 
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 contracl(s) stated above which shall be submitted during Post-qualification-
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/clienl that the performance is satisfactory as of the bidding date.

Submitted by ________________
(Prinled Name & Signature)

Designation
Date
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Standard Form Number: NPCSF-GOODS-03

TsSsS-SS C0MM,SS,0N,N3 PF

------------------------------------------------------------------------------------ LuzP22Z1493Se

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 Completion
c. Duration

Notes:: 2:

a. Date Awarded
b. Contract Effectivity 
0. Date Completed

ouppyfung oocuments such as any of the folldwino- CertfflnaVnf s"",,ar.«>the contract to be bid.
stated above shall be submitted during Bid Openin9g. Ptance, or Certificate of Completion: or Officiai Receipt (O.R);

or Sales Invoice for the contract

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summaty 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 precedinq 
calendar year are: s

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

B' follows04 FinanCial Contractin9 Capacity (NFCC) based on the above data is computed as

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

■IHReecElvEant:ahC!ltiSRiBertifimDtrUlC0Py.0f ,he audited ,inancial statement, stamped 
catendaryearby M B R °r 8 R aU hor,2ed col,ectin9 a9snt for the immediately preceding

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date :
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Standard Form Number: NPCSF-GOODS-OS

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.!f9al f9e’ (Pivil status)_______ , authorized representative of
----------------- -------------- a resident of________ __________

That S°« ^arties agre6 t0 join t09ether 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. unaertaKing of

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firni:

NAME OF FIRM
1 --------------------------------------------------------- CAPITAL CONTRIBUTION

P -------------z. P

and Und™rtlhg^nf;L"Bldccelbcli0in,lyandSeVera"y'iablef°r'heirPa,tiCipati0ninthe Blddin9

That both parties agree that _ anri/nr u
do ex\?utian?pPeSaar? h' 'i?6 Jt°int VentUre’ and are 9ranted-full power and authori j to

# I d.!" 3013 necessaiV and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture mav do 
and If personally present with full power of substitution and revocation. V

until tenriir^tedSby0broth parttes^^reement Sha"remaineffeC' °n'y f°r the ab0ve s,aled Cortract

1.

Name & Signature of Authorized 
Representative

Officiai Designation

Name of Firm

Witnesses
2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJuratl
[Format shaii be based on the latest Rules on Notarial Practice]
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Standard Form Number: NPCSF-GOODS-O6a

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 that We (Name of Bank)________________________
of Country]________________  having our registered office at _________________________
(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called “the 
Entity") in the sum of [amount in words & figures as prescribed in the bidding documents] for which 
payment well and truly to be made to the said Entity the Bank binds himself, his successors and 
assigns by these presents,

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 will 
note that the amount claimed by it is due to the occurrence of any one or combination of the four 
(4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be extended 
by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand in respect 
of this Guarantee should reach the Bank not later than the above date.

DATE

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 Principar) 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 Obliqee. in the sum of (amnunf 
in words & figures as prescribed in the bidding documerits]. 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
----------------------------------- . 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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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

J^|lfnHU^eS, exec>jtin9 thi® instrument hereby agrees that its obligation shall be valid for 120 
r the deatdline !or submission of Bids as such deadline is stated in the

is heXw Jvred. may 6 eX,end8d by ,he Emp'0yer’ n0,iCe ^ WhlCh ex,enston<s) to

PRINCIPAL SURETY

SIGNATURE(S) SIGNATURES(S).

NAME(S) AND TITLE(S). NAME(S)

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

________________________ LuzP22Z1493Se

REPUBLIC OF THE PHILIPPINES ) 
CITY OF .) S.S.

bid-securing declaration
DESIGN,^UPP[^ DELIVERY; INSTALLAT.ON, TESTING AND COMMISSIONING OF 

SABTANG ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESSl
LuzP22Z1493Se

To; National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman. Quezon City

//We1, the undersigned, declare that:

1 SUPPOrted by a Bid 

O der: and, (b) l/we will pay the applicable fine provided undl Section 6^

irw:gd?i"„a=uhis Bid-Securing Deo,aratipn sha"cease to
{a) yourTequest;'0'1 °f th6 bfd Vaim Peri0d' °r any extension thereof pursuant to 

lJ,'^W%arf de?;fd/ineligible or post-disqualified upon receipt of your notice tor s-S'Ka"; S’ “• ■“ --—r,s
IN WITNESS WHEREOF, l/we have hereunto set my hand this day of 
-at____________ Philippines. ------- y -------

3.

(b)

(c)

20

[Name and Signature of Bidder's Representative/
Authorized Signatory]

[Signatory's iegal capacity]
Affiant

[Jurat]
[Format shall be based on the latest Rules on Notarial Practice]

1 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
I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant] 
after having been duly sworn In accordance with law, do hereby depose and state that:

1. [Select one, delete the other:]

sole P^°P^‘etorsh'P:] I arr> the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or Joint venture:] 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 
necessaiy 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: y

[If a partnership, corporation, cooperative, or Joint venture:] I am granted full power and 
authonty 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 Seoretary’s Certificate. Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3‘ [tl3.1716. of Bidderl 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 
governmenWoreign or international financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, membership 
association, affiliation, or controlling interest with another blacklisted person or entity as defined 
and provided for in the Uniform Guidelines on Blacklisting;

4. Each of the documents submitted in satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all statements and information provided therein are true 
and correct;

5. [Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted;

6. [Select one, delete the rest:]

[lfa soleproprietorship:]lhe owner or sole proprietor is not related to the Head of the Proourinq 
♦K of the Blds and Awards Committee (BAG), the Technical Working Group, and
the BAG Secr-etanat, 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 ofthe Bids and Awards Gommittee (BAG).
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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 corporation or joint venture:] None of the officers, directors, and controliing stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (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 Bidder] compUes with existing labor laws and standards; and

8. [Name of Bidderj ls aware of and has undertaken the responsibilities as a Bidder in compliance 
with the Philippine Bidding Documents, wliich includes:

a. Carefully examining all of the Bidding Documents;

b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 
Contract;

c. Making an estimate of the facilities available and needed for the contract to be bid if anv

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee. or any 
form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the obligations 
and undertakings in the contract shall be sufficient grounds to constitute criminal liability for 
Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of confidence 
through misappropriating or converting any payment received by a person or entity under an 
obligation involving the duty to deliver certain goods or services, to the prejudice of the public 
and the government of the Philippines pursuant to Article 315 of Act No. 3815 s 1930 as 
amended, or the Revised Penal Gode.

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 legal capacity]
Affiant

[Jurat]
[Format shall be based on the latest Rules on Notarial Practice]
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LuzP22Z1493Se

Standard Form No: NPCSF-GOODS-08

BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diiiman, 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
perform DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 
SABTANG ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) ( LuzP22Z1493Se) in 
conformity with the said Bidding Documents for the sum of potai Bid amount in words and
n9ur^sl------------------------------------------------------- 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.

VVe likewise certify/confirm that the undersigned, [for sole proprietorships, insert: as the owner
and sole proprietor or authorized representative of/Name of Bidder)__________________has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’s behalf for the \Name 0/ Projecti_____________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 fName of Project! ________0f 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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DESIGN. SUPPLY. DELIVERY. INSTALLATION TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
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_____________________ LuzP22Z1493Se

To: THE PRESIDENT
National Power Corporation 
SIR Road cor. Quezon Ave. 
Diliman, Quezon City

Bank Guarantee Form for Advance Payment

[name of Contract]

I

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract
^OCmmTENmyTbsL(hereinfer) Cal[ed the “Supplier") shall deposit with the
ui^er the clau^^of thp^nntUartr^tee )0 9Uarantee itS proper and faithful Performance 

naer tne said Clause of the Contract in an amount of imount ofauamniee in fin.... anH

rfhIUlhJ a9r®eihat no change or addition to or other modification of the terms of the Contract
hebpROCURfNGENTITY and th^^f °f lh6 CrliraCt docLjments which may be made between 
le rKuuuKiiNG tNTITY and the Supplier, shall in any way release us from anv liability i mriArth,s guarantee, and we hereby waive notice of any such change, addita, or ^ll^Son " 

Sie,VeUdarbvtmeSlif rrmaln rlidund in ful1 effeCt from the date the ad''^nce payment is
PROCURiigG entity U traCt and Unt" ,he G°0ds are accePted by

Yours truly.

Signature and seal of the Guarantors 

[name of bank or financial institution] '

[address]

[date]
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LuzP2221493Se

CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidderi 

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 (SoedM ^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 afPmiern 

of the National Power Corporation (NPC).

in

Given this__day of 20 at Philippines

Name

Position

Department of Trade & Industry
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DRAINAGE PLAN

LEGENDS:
eWT -ELEVATH5 WATER TANK 
CS -QSTERN 
WC -WATER CUTSET 
FD -FLOOR DRAW 
ST -aPlIC TANK 
te -asnaunoN box 
OF -ORAM FELD

NOTES;
1. All OU ENSIGNS ARC IN HUJHCTCRS UWESS 01NERMSC 

INOCATED.
2. THE SUPPLIER SHAH VERIFY AU. HMENSHMS PRIOR TO 

CONSTRUCnON. THE NPC SHAU BE NOTIFIED OF ANT 
DISCRCPANCICS OR IHCONStSTEMOES.

4. POIYVMVL OROROE (PVC) PK SHAH BE UNPLASTIQZED 
CONFOAHWe TO IS044SS OR EOUVAIENT.

1 UNNUH SLOPE USES FOR ORAMAOE PK STSTEH SHAH BE 
S-IOX.

6. AH TREES ANO 9MJBS WTHW THE SCRAR SITE SHAH BE 
CLEARED ANO CRUBBCD.

7. AH ORAMAOE APPURTENANT STRUCTURES SHAH BE 
CONSTRUCTED AT LOCATWNS NOtCATED OR AT THE OTTER 
CCMVEKCNT lOCATXMS DESKNATED BY THE HPC.
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NOTES:
I. ALL DtCISIGNS ARC M MUIUOERS UNLESS OTHERWSC 

HHCATEO.
I THE SU’FUER 9Ua VERFY ALL DUNSXMS PRICR TO 

CONSTRUCTION. THE NPC SHALL BE HOTFES OF ANY 
06CREPANCCS Oft MCONSZSTENOES.

LAYOUT OFZOCALO WALL & 
CONCRETE ANCHOR
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MBMI CttWtSavE SBOCIK Cf CCHOCT 9IML K 
SXTIPa AT a DAY FCRMO.
KKCKMs sm a«$ 9U1I caray to latest 
Kcunens CF PNS rat DCKMD sm BARS CRASC 27& 
AlLOWaf KMNB CAPAOTT tf SOL SHAli NOT K LESS 
THAN ISJUO KC/U'.
AU ASPECTS CF MHSTRUCDCN AW DCTAUC OF 
ROraCDDRS SUU K M ACCOVAMZ HH TVt LATEST 
mrmcFAaaBE.
DECREE DF COFACBON CF SAOm SWL K 90S OF
ACLATnc UNsnr.
THE DESKN OF THE U0UN1MD STRUCTURE KUOne Tte 
FOUNDATION SHAa BE AKPARED BT DC SUPPUER SUBJECT TO 
NPCS RTlCW AW APPROVAL FWAL OHOSON SHALL BE M 
COHSDERATHN (F TIC UHNUU REQLKOCNTS 
ALL OBCNSKNS ARE Bl WUHETERS UNLESS OTHEimSC 
SPEOFCD.

GUSSET PLATE»
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250min\
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-ANGLE BAR

FOUNDATION PLAN 
SebSpU^lkoOB SCALE NTS
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AflOmin.

-TRANS. BARS 

-lONQTUOMAL BARS

SobSPV-

ZOCALO WALLw17.006 SCALE NTS

SECTION

T FOOTING BARS

lOOUU THK. SAND AND 
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(HWNEL HOT WPCD MMWZEDt

FfCHBRUTED ANGC£ 8W HOT OPPED 
GWWUED

SOW PMCL POfiiRWi 
ORCMIHHN

DEINL A

oerM. B PfSr«RKATID MKtE ftW FMMC 
STAND HOT UPPED MVAMZH)

OEIAJL C

FRAME
SobSP^ 5tT

siwifss sm,ecus AND

US PLATE HOT 
DPPED GALVAMZED AUMINUU UD uAUP

isxAuuss siEa ecus and nuts

lUS PLATE HOT DIPPED MVWSD

SabSPV;-^17.007 SCALE
DETAILA

NTS
DETAILS

SabSPV^aJ^I7X07 SCALE NTT

WnMOFIMOl

NOTES:
I. USE STTTUCTURAL GRADE STEEL SHARES, BARS AND 

PLATES CONFORMING TO ASTU A36.
AU STRUCTURAL STEEL SHALL BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE AISC 
SPECIFICATIONS AND CODE OF STANDARD PRACTICE. 
ALL ANGULAR BARS ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDITION OF THE ASTU 
A123.
THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 
THE SUPPLER SHALL SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING SIRIXTRIRE SUBJECT TO 
NPCS REVIEW AND APPROVAL FINAL DIMENSION 
SHALL BE IN CONSIDERATION WITH THE HMIMUU 
REQUIREMENTS.
THE INCLINATION ANGLE OF THE SOLAR PANELS MUST 
BE icr.

2.

3.

4.

S.

DETAIL C
S*SPV;-a^l7.007 SCALE NTS

NATIONAL POWER CORPORATION
AGHAM ROAD, OIUUAM. QUEZON CITY
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StbSPV;
LEFT SIDE ELEVATION

•17.006 SOME MTS
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RIGHT SIDE ELEVATION
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NATIONAL POWER CORPORATION
AOHAM ROAD, OILIMAN, QUEZON CITY
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SabSPV^ 1̂7.00} SCALf HIS

NOTES:
1. use STRUCTURAL CfttCe STEEL SHAPES, BARS MO PUTES 

CONPQRyWC TO ASTH ASS.
2. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND 

ERECTED IN ACCORDANCE WITH THE AISC SPECIFKATIONS 
AMD CODE OF STANDARD PRACDCE.

3. All STRUCTURAL STEEL ARE HOT DIP OAUMNOED IN 
ACCORDANCE WITH THE LATEST EDfRON OF THE ASTH AI23.

4. TTCSE DRAWINGS ARE FOR BIDOING PURPOSES ONLY. THE 
SUPPUER SHALL SU6MT THE APPROPRIATE OESICH FOR 
THE HOUHTMC STRUCTURE SUBJECT TO NFC’S REVEW AND 
APPROVAL FINAL OtUENSUN SHALL BE IK COHSSERATION 
WITH THE UMDAHI REQUREItfNTS.

5. EACH SOLAR PANEL SHALL BE MOUNTOJO T«_RWIff 
WITH AT LEAST 10 CONNTCIORS EITHER BY BOLT OR 
CLAMP.
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■ BOLT HOLES

-BOLT HOLES

-BOLT HOLES

-FRAMES 
-BOLT HOLES
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• BOLT HOLES

-BOLT HOLES

-BOLT HOLES

NATIONAL POWER CORPORATION
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hsolar panel
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FRONT ELEVATION

ScbSPV-B^-17.010 SCALE NTS

REAR ELEVATION
SobSPV^-^17,010 SCALE NTS

NOTES:
1. USE STRUCTURAL GRADE STEEL SNAPS. BARS AND 

PLATES CONFORUINC TO ASTU AJ6.
2. AU STRUCTURAL STEa SHALL BE FABRICATED AND 

ERECTED IN ACCORIMNCE WITH THE ASC 
SPECIFICATIONS AND COOE OF STANDARD PRACTICE 
ALL STRUCTURAL STEEL ARE HOT DIP GALVANIZED IK 
ACCORDANCE WITH THE LATEST EDITION OF THE ASTU 
A123.
THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 
THE SUPPLIER SHALL SUBMIT THE APPROPRIATE DESIGN 
FOR THE MOUNTING STRUCTURE SUBJECT TO NPC'S 
REVIEW AND APPROVAL FINAL DIMENSION SHALL BE IN 
CONSIDERATION WITH THE MINIMUM REQUIREMENTS.

3.

4.

MTunEOFBEVSAM

NATIONAL POWER CORPORATION
AGKAM ROAD. DIUMAN. QUEZON CITY

PROJECT cCSaSM SUPfET. OCLfyCIIV, HSTU
844T4NO KAMO 40UA PV4C4CL HtBMC SnTCJt PMTH eU) 

LCCaTCK &AV1ClUG.&AeTAM0UtJUO.4*T4Mea

1 COOtflUKMM Of

TYPICAL MOUNTING STRUCTURE 
(FRONT & REAR ELEVATION)

Sr

'K\
ORAlVt

KSVEVCD CMjK 1AACKT

CIVWBOa

ate
U£CK

-Mendoza

me 'oSabSPV-BDC-17.010 « LuzP2221493Se
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REAR ELEVATION WITH FIRE EXTINGUISHER, DC BOX INVERTER &AC BOX
StbSPV-^irOll SCALE ntT

REAR ELEVATION WITH FIRE EXTINGUISHER. INVERTER & DC BOX
SobsV-E^17.011 SCALE ntT

NOTES:
1. use SntUCTUAAL GRACE STEEL SHAPES, SAKS AND PLATES 

CONPORMIHG TO A5TU ASS.
2. ALL STRUCTURAL STEEL SHALL BE FABRICATES AND ERECTED IN 

ACCORDANCE WITH THE AISC SPEOFICATIONS AND CODE OF 
STANDARD PRACTICE.

3. ALL ANGULAR BARS ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATEST EDISON OF THE ASTti A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE 
SUPPUER SHALL SUBUIT THE APPROPRIATE DESIGN FOR THE 
UOUNTMG STRUCTURE SUBJECT TO NPCS REVIEW AND APPROVAL 
FINAL DOIENSION SiALL BE IN CONSIDERATION WITH THE UINIUUU 
REOUIREMEHTS.

9. LOCATION OF COUBINER BOX. INVERTER AND FIRE EXTINGUISHER 
SHALL BE REFERRED TO ELECTRICAL DRAWINGS.

e. SEE DWG. NO. 5obSPV-8DC-I7.024 FOR DETAILS OF THE 
UOumiNC STRUCTURE FOR INVDTTER. AC/DC SOX AND FIRE 
BfmCUISHER.

HklUdVFCVSCH

NATIONAL POWER CORPORATION
AGHAM ROAD, DtUMAN, QUEZON CTTY

PMACT: CUUM, tUm.Y. DSMUT, MTAILAHOH. TESTVtC AND CMUI 
MUM •OUA PV«Cm KTW StVIBI (nmi fiSS)

IXKTttt lAWM, SABTAM MUMD, BATAMJ

TYPJCAL MOUNTING STRUCTURE
(REAR eifVATKJN WITH INVERTER. AC BOX. FRE EXTINGUISHER A PC 80X)
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Gl/TTER 
100 UU DUl UfVC PIPE 

COINQ TO CISTERN

N.G.L ..

SobSPV-
FRONT VIEW ELEVATION WITH GUTTER

17.012 SCALE NTS

CUTTER SUPPORT; 
PLAT BAR 20X2UM

GUTTER SUPPORT: 
L20X20X2MM

GUTTER SHEETS:
---- 2UU THK. UETAUJC

PLASTIC

TO CISTERN

DETA LS OF GUTTER & SUPPORT

NOTES:

CUTTER SUPPORT:

1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE INDICATED.

2. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 
THE SUPPUER SHALL SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING STRUCTURE SUBJECT TO 
NPC'S REVIEW AND APPROVAL FINAL DIMENSION 
SHAa BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.

GUTTER SLOPE - 0.5J5

100 MM OIA. UPVC PIPE 
GOING TO a STERN 
(INCLUDING PIPE SUPPCWT)

SabSPV-BOC-17.012 SCALE

NATIOMAL POWER CORPORATION 
AGKAW ROAD, DIUKAN, QUEZON CITY

teAta Mfi:0:<WP^:'.0€UVERT,INSrAUATiaM,X£SnNa*NOCO«yiSSXMMGDF
SA6TMOl&UkNO ftOUft PV.0l£5CL HIBIBD SVyiEU (nTIH ESS]

LCCMOC WV1DUa.ftABrAMISUWO,a*TANeS
imt TYPICAL MOUNTING STRUCTURE WITH CUTTER & DETAILS 

OP GUTTER SUPPORT 
(FRONT ELEVATION & ISOUETRIC VIEW)
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GUTTERi

DETAIL A>

NOTES:
1. ML nuENSHWS ARE IN U1UUETERS UNLESS OTHERMSE 

INDICATED N THE DRAWNC.
2. USE mTCUPg CONCRETE FOt Aa STRUCTWIES UNLESS 

OIHERIHSE KHCATEO.
3. REMFCRCWG STEEL BARS SHALL CONFORU TO THE 

REOUOSUENTS CF THE PNS FOR DEFCRUED STEB. BARS 
GRADE 275.
TMS OAUmGS ARE FOR BOOMC PURPOSES ONLY. THE 
SUPPLIER SHILL SUBMIT THE APPROPRUTE DESKM FDR 
THE CSTERN AND GUTTER SUBJECT TO NPCS REVIEW AfO 
APPROVAL
THE INCLINATION ANCLE OF THE SOLAR PANELS UUST 
BE Iff.

GurTERl

STAINLESS 
STEEL CLAJJP

T7 GRAVEL SURFACE

CISTERN a GUTTER ELEVATION
7.013 SCALE

100mm dio. uPVC Pipe

STAINLESS STEEL 
-CLAMP HALF PIPE—'

~1O0mm Ola. oPVC Pipe 

5X200mm min.

STEEL POST 
WELDED I-- 
TO THE REBARS

• lANGIE BAR

PLAN

SdiSPV' 17.013 SCALE

CONCRETE

-■REBARS

REBARS

\7 GRAVEL SURFACE
PIPE ANCHOR BLOCK

.013 SCALESabSPV-B

SECTION

0¥£>NAIJUCrREVI&ttN

NATIONAL POWER CORPORATION
A6HAM ROAD. DtUUAN. QUEZON CITV
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DETAIL A
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{SECTION & DETAILS)
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12mm( 0 a20M O.C.B.W 
MANHOLE
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IQnvnP 0
200mm 0,0.DETAIL OF BEAM

BEAM (SEE DETAIL 3)
OVER FLOW 12nvn> e 0.20U C
PIPE lOOnwn *12mm * 0 0.20U O.C. 

16mm « O 0.2QU O.C.

32mm • GJ. Pipe

WELL COUPAC1ED 
CRAOHG FILL

16mm « STAHESS 
Sm RUNG SPACED 
0 0.4CUEIERS aC.

STANIESS STEEL SCREEN WTH 
BRASS FOOT VKX

-16mm • 0 0.20U O.C.

16mm • STAHESS STEafl M 12,Tm * 0 °-20u 0 C- 
RUNG SPACED 0 &4CH .

/—SUMP PIT-12mm* o a2ou ac.ai
tSOUU THC SAND 
t GRAVEL BEDDING

SECTION B

2000

u
lJ

J

j

OVER FLOW PPE lOOiun » 

SUMP PIT

100mm • inlet-

section A

yjjjiuy.

100mm • AS3 
\pip£ sea 40 

W/INSECT SCREEN 
(AIR VENT)

12mm «
LET KAKILE

60

SECTION
12mm# BARS PLACE AND 
SPACED AS SHOWN

500

\

h

12UU* 0 0.2H O.C, BW.

DETAIL OF MANHOLE COVER

CISTERN

PLAN

SobSPV-BOC-17.014 SCALE NTS

rtfTunEOFUVlSCN Sr FteC

NOTES:
1. FIOORMG. WALL AMD ROOFMC SHALL BE ROPORCED 

CONCRETE. FLOOR AND ROOF TMOOC5S 91AU K 1SIMI 
AND WMLS 9IA1L BE 200ML

2. ALL DKISOKS. ELEVATIONS AND SPACWC CF ROARS 
ARE M MUiiEIERS LMESS OTHCRWSE SPECTCD.

3 HHHUH COUPAESSne STRENGTH OF CONCRETE SHAa BE 
fC-2a70 UPe AT 26 DATS PERWO.

4. REIFORCtK BARS SHALL CONFORM TO THE LATEST 
REQUREHCNTS OF PNS FOR USB CRAOE 275-

3 ALLOWABLE BEARM6 CAPAQTYOF SOIL 9IALL NOT BE 
LESS THAN 144 XPe.

6. ALL ASPECTS OF CONSTRUCTION AND CCTAUJNG OF 
REWFORCEUCHTS SHAU BE IN ACCORDANCE WITH INC 
LATEST EDnXM OF TIC Ad CODE.

7. INTEGRAL WATER PROOFING AOUIXIURES SHALL BE ADDED 
0URW6 CONCRETE BATCHWC IN PROPORTIONS AS PER 
MANUFACTURERS REC0UICN0A1KM TO PREVENT WATER 
SEEPAGE.

SO so

,16mm « STAINLESS STOL
—wjNG sp. o 0.40 ac.

300

DETAIL OF LADDER RUNG

. ..12mm» BARS 
ARRANGED AS 

/ SHOWN
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It TFK L

1500

tWtO£

1
MR SMCE

CHAMBER-1

^1/10 SLOPE

SO 900 50 SCO

UUMC£

y

CHHOER-5

VEMTm

50

aWCER-4

] Kxnmcuncrm

12mm* 1ERT. BARS 
A 2S0mii OlC,

lamM HOR. BARS 
200mm aC

TYP. MANHOLE COVER

500

. 100mm HC SAW AW 
etna BOOHS

12mm* • 200mm 
0.0. at

SECTION 'A'

NOTES:
1. ML OaaSMNS ME M HUJHETERS Wt£5S OTHERWSC IfOCATED M 

HE OftAHNO.
2. use 17J0HPO CONOEIE FOR AU DRAMAGE APFURIENAKT STRUCTURES 

Wt£SS OTHERMSC KKATED.
3. REMRMNQ STEEL BAAS SHALL CONFORM TO THE REflUREICNTS OF 

THE ms FOR OCPOAED S1EEL SMS GRAK 275.
4. FOLYVWTL OtORBE (PVC) PfE SHALL BE UNPlASnCOED CONFORUMO 

TO S04435 OR ECUVAIEHT.
a THE STAAEPARD FOR DC OESKN k COKSTRUCTICH tf SEPTIC TANK 

MUST CONFORM TO »C OEPARTtCNT OF HEALTH ADUIWSTRA1M ORDER 
Ha 2019-0047 ’NATIONAL STAABARD ON THE DESKN, CCNS1RUCH0N, 
OPERATION k MAKTENANCE OF SEPTIC TANK SYSTEM* ALUGNED ID THE 
cote ON SAMTAIKM OF THE PHUPPWES

0. THE UHMUH DISTANCE OF SEPTIC TANK ID 0S1RBUS0N BOX B ISO 
teiDS.

7. THE HNMUM HORIZONTAL 0£AR DISTANCE OF SEPTIC TANK ID NEARBY 
STRUCTURE IS ISO ICTERS.

lE 1

1 (n1

-------- --------------------

*12 BARS AARMBED 
AS SHOW

1

____ 412 un
— ^“hawie —

____ 10
0

IBm* BARS PUCE

SECTION 'B*

SEPTIC TANK
SobSPy;-^^17.015 SCALE 1:30

wiucoAMMiai

NATIONAL POWER CORPORATION
AQHAM ROAD. DlllMAN. QUEZON CITY
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SEPTIC TANK
(PLAN. SECTION & DETAILS)
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CHMGEX-I
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\} I__________
o
ri:_l

CHAMOER-3 OUMBCR-2
MH L ID*

L_ii-

Li

6 MEIERS LENGTH lOOnunt 
-PVC PERFORATE]) 

nSTRSUDON PPE

v-r
6 ICTERS LENGTH lOOmmt 

-PW PERFORATED 
DISTRIBUTION PFC

IS ICTERS LENGTH lOOmn*

NOTES:
I. ALL 1NUEN9CMS ARE n ISUiUETERS UNLESS OTKERMSE 

INDICATED W RE DRAIlKG.
USE i7.30iPQ CONCRETE FOR ALL DRAINAGE APPURTENANT 
SIRUCTURE5 UNLESS OTIfiLMSE tO GATED.
REINFORCWG STEEL BARS SHALL CONFORM TO THE 
REOUIROCNTS OF THE PNS FOR OEFORICD STEEL BARS 
CRASe 275.
PXYWnV CNlORlOe (PVC) pipe SHAa be unplastiozed
COtCORMNG TO ISO^ OR EQUIVALENT.
THE STANDARD FOR THE DESIGN R CONSTRUCTION OF 
SPTK TANK MUST CONFORM TO THE DEPARTMENT OF 
HEALTH ADMNISTRATIIE ORDER NO 2019-0047 "NATIONAL 
STANDARD ON THE DESKN. CONSTRUCTION. OPERATION k 
MAINTENANCE OF SEPTIC TANK SYSTEM* ALUGNED TO THE 
CODE ON SANITATION OF THE PHUPPKS 
THE SUPPLIER SHALL PROWK VECETATKW (L*. CARABAO 
GRASS) ON TOP OF THE ORAMnELD.
THE UaUUM DISTANCE OF SEPTIC TAWC TO USIRBUTION 
BOX IS 1J0 METERS.

B ICTERS LENGTH tOOrimt 
PVC PERFORATED 
OtSTRSUTION P**£

u
IJ

OWCER-4

DRAIN FIELD AREA
S METERS LENGTH lOOmni* 
PVC PERFORATED 
nSTTBBLITION PTE

DRAIN FIELD
1L016 SCALE

8 MEIERS LENGTH lOOnvnA 
PW PERFORATED 
DtSTRSUTION PIPE

Lj

J

iJ
u
I
I
L-

FROM SffllC r
TAMC -------- b

H£T PfE

IIXkMi M CONCRETE COVER 
- >/ IfrwM BARS SPACED AS 

SHOW

PERFORATED PKS 
TO ORM HELD

e;:

CK 450

g N.G.L

3- PERECRATED PFE 
' ID ORAM FELD

CK

IObkABARS 
- SPACED AS 9I0IM

SOim TIK SAW 
' AW CRAVEL GEDOWC

CARABAO GRASS 
'(PASPALUM CONJJGATUU]

-BACKFILL

'(^TEXTILE FABRIC 
.TOOmmP PVC 
PERFORATED PIPE 

•GRAVEL

.12mint HOLE PVC 
PERFORATED PIPE AT 
300mm ac

PLAN

SebSPV

SECTION 

DISTRIBUTION BOX

SECTION 'B*

*016 SCALE 1:20

■wTUtEffAMft

NATIONAL POWER CORPORATION
AGKAM ROAD. DfUMAN, QUEZON CITY

noECT; ttam. tum.r. GOJverr. iXMiAiKK Ttirwu mv com
■wTMiBw (y)«xM»^ogi€iKriiiprriTBi|niDHJN

L0QMO6 lAVBUe, —gTRWQBMM. »4TMgT

me DRAIN FIELD & DISTRIBUTION BOX 
(PLAN. SECTION & DETAILS)
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11/r I t/f rui aw 
UKStOMD ----------------\
• S«« HO HORZOnw. RAT BMr>• soon ac KRncM. fiat bm

smm 
K7D) TO KTM. C

1 i/r«11/r K ine MUBWS '

Q
0

rarti/f
ANoeaMsQ SEE KTAa A

D riTii/4-
AMI£ BARS

DETAL

CA. 14 SIAHESS sm ■/
■ 1-1/2 *11/4“ STAMESS Sm

RAT M arran • iu iLca.a

-J* I y > 1/4“ ANOE BARS

~AMi^ BARS^ *

-S - 1 1/2“ 11/4* RAT BARS 
SPACED AS SHOW

r«r«i/4“
TbA/v ANOE BARS
ANCLE BARS

lOHU MCX
GUSSET RATE

raia/e 
ANGLE BARS

SECTION A-A son

1400

PLAN

BASE PLATE DETAIL

7-» IBM BOTKH BARS 
ECUAIET SPAOD BK

SOMMSmiVE

r«2*Al/4* ANCLE BAR 
10 HVTHK. CUSSET PLATE-

ELEVATED WATER STORAGE TANK

r«Tit/4“ ANCLE BAR SIm-

10 WTNK. SIFPENER PLATE 
‘SOOxSOOilOUU BASE PLATE 
.4r-5^* AWLOft .BOLTS.

4-14 IBM NAM BARS
«/W MM TES SPACES
3BBCHU, 2BI0CIM REST • 20011 <UL

DETAIL C

tOCMI INK. SAND 
AND CRAkCL EEDLM6

7-14 MM SOTTOI BARS 
EQUALLY SPACED &K

WV^,).0,7 SCALE NTS SECTION 

FOOTING DETAILS
ScSSfW^17.017 SCALE NTS

MAlfCOFRMDt

10 m WX
CUSSET flAlE

DETAIL A DETAIL B

NOTES:
1. ALL DBOtSKNS ARE M KtlWETERS UNLESS OTTCRMSE 

•LOCATED.
2. IMMABA COMLESSK STREMTH or CONCRETE SHAa 

BE PC-2Q.70 MPA A # 2B OATS PERMO.
3. REWrOMMC BARS IRJST CONToni TO THE LATEST PNS 

FOR DS8 CRA0E 275.
4. CCTNLS CF REWmCMC BAAS (SPIKES. BOOS, HOOKS, 

ETC.) SHALL BE M ACCORDANCE NTH THE RE0U8S>£NTS 
or AO COOC.

9. Ail STRUCTURAL SIEa 51ALL COMCRW TO ASTU ASS 
Ut> SHALL HAVE A MNIHUU TKLD STRESS, FY-TLaW 
HP A.

6. ALL STRUCTURAL STEa DULL BE rABMCATED AND 
ERECTED M ACCORDANCE NTH THE LATEST ABC 
SPEOnCATHNS AND CODE OP STANDARD PRACRCE

7. BOLTS SHALL CONFQOH TO ASTU A-S07 UNLESS 
01HERMSE MDtCATED.

a HELDS ON ALL GUSSET PLATES AND CONNECTIONS SHALL 
BE run HELD AU AROUND,

t. HELMLO SHALL GtMFCRU TO £70 SERES OF THE
MaFKATWNS FOR ULO STEEL ARC ICIONG ELECmCOCS 
ASTU A2S3,

ia ALL CUSSET PLATES SHALL BE TO Ml THKK
IT. ALL ASPECTS OF CCNSIRUCTHN SHALL BE H

ACCORDANCE IflH THE PROMSNM OF NPC SPEOnCATUNS 
AND AO COCe

12. ALL STRUCTURAL STEEL PAMTWO HRKS SHALL CCHFCm 
TO DC REOUMOCNTS SPEOFCD M 1EOMCAL 
SPECnCATHN, CM. HOncS 9WP PAMTI4ISS.

NATIONAL POWER CORPORATION
AGHAM ROAD, OKI MAN. QUEZON CITY

AKUCCr.

loeuDc
ime

ELEVATED WATER STORAGE TANK
(PLAN, SECTION, ELEVATION S DETAILS)

tr CM eniE
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960. OlUWtZED 
CTOOtC WRE SEE OEtML A—.1SECTION Y

Mil FDOnNG

SOnrn* FVC RPE 
VEEP HCHE 1------------------- 1

VERIFY

SECLUSION FENCE ELEVATION WELDED-
So»SPV-BK-l7.018 SCALE NTS

12/nn* BOLT

eUKXOUT

4-12mm< BARS
BOTHWAiS

Pft CR. 40
ISnmtf Gi 
PPE

iVELSlRFACMC

4-12n¥n* BARS
----------------------------«/ 10mm* TES »

Y 175n*n ttC

DETAIL W
200

(F—> 4-1
$----------W/

I|—jT 175

4-10mm* BARS 
lOtnm* 1ES • 

ITSnun O.C.

COLUMN PLAN

600 X 600

lOCMvn THK SAND AND GRAVEL 
BEDOHO

WELDI

20mmX4mm FLAT BAA 
TO BE PANTED 

COAfiOSKW PROTECnON

SSnim* GJ. PPE 
GR. 40

SID. GN.VAMZE 
CmONE ORE

oSobSPV-B6C-17J}1B SCALE
F-EDESTAL FOOTING SECTION Y

Kts

2Smm* GJ. PPE 
CASWC*

aA

20mm ROUND BAA 
HWtlEKUESTO 

eon

Smm 1H( SLOTTED 
STEEL HATE WS1. 
9/ lOnm* ROUM 

MIDOP

20mm» BVNEL 
■'.T

DETAIL'S'

2HATER ISOnm CHB NTH 12mirrl 
mn VERT. BARS • GOO (LC. AND I2mm« 
S 'ifHOI BAR AS SHOW NTH UOtTAR

' TiTOFPWG

12rm* TRANS. BARS 
SPACED 0 300 OAL 
3-12mm* LONG.

WALL FOOTING
I7.cna SCALE

NOTES:
1. ALL DMESIONS ARC M UUBAETERS UNLESS OTHERWISE 

INDICATED.
2. PLAN/lAYOUT OF SECLUSION FENCE A SWTTCKYARO TO 

BE CONSTRUCTED ARE INDICATED IN ELECTRICAL 
DRAWING.

3. WORK THIS WITH ELECTRICAL DRAWINGS.

■uiuvgcaotaoi

NATIONAL POWER CORPORATION 
AOHAM ROAD. OIUMAN. QUEZON CITY

IKBT; ESB. BW^V. MUWrr, MCTilUAlieiL TWTmB /MO COM 
i^iWfiiicniNiMi^mi iiipwiimiiBfwiinnf

(CCAiat UMOUO. t/MT/MO M/M, IMTNM

SECLUSION FENCE A CATE 
(PLAN. SECTIONS ft DOT ASS)

rr OAlS
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mtm
Kkeo pr»c»necn./<ooa.
CWMOfT
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ICCK
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20 so

lOcran* PUW BAR 
1ED AT REBARS

CAUGC flOCYCUNC WR£ 
mroRCNMe) tnocD on

SOmm* 61 RIPE S40 
TE FRAUNC NIH 37nvn« 

61 PK SITFENERS

6ATEHMGC CONC. POST
SEE CCTAJLl

TSmtMtm

VERIFY VERIFY

BARBED MC
DETALA

SOnvn* BAR DOOR 
FRAME HINGE 
ROUNDED PORRON

'TOE

IB X 7Smm
SiRAP BAR

GATE H NGE
1-----CONC. POST1a POST

ENTRANCE GATE ELEVATION
17.019 SCALE

6mm MU DOOR 
FRAME MOUNDNC 
PIWT

BARS O SSOnvn O.C 
Kknmt BARS AS SHOW

SobSPV-

lOOmm TNK. SAW AW GRAVEL 
BEDOWC

CONCRETE WALK DETAILS

SECTION

4-12mnX ACRT. BARS W/ 
'Onwi* TES • ISO DC.

EXCAVATION THOROUGHLY 
COMPACTED BAOxnil

4-12mmt BARS 
BOTH WAYS

SAW AW GRAVEL 
BEDOMO

•17.019 SCALE t:2S

FOR DPP MTK FUTURE SOLAR 
PV-OCSaHmO system: 
CCMCRE1E POST TO BE 
PfllMDeD (WDfiX THS NTH 
ELECTRICAL DRAMNGS)

FOR OPP MTN FUTURE SOLAR 
PV-OCSEL HTBRD SYSTEM:BARBED WRE

(3 STRAW 6A1V. Sm MRS)

4^
BARBED MRE

(J STRAW CAIV. STEEL PROVCCD MRK TMS IfTH
ELECTRICAl DRANNC9

SEE SPOT
DETAIL‘A

PRECAST CONCRETE POSTPRECAST CtMCRETE POST CAST CONCRETE POST 

2000

VARIES
1SOOOHM TO 20000MU O.C.

o__
SgbSPV^-171119 SCALE

4-l2mm* BARS 
BOTH WAYS

PLAN

GATE POST DETAILS
1:40

BRACING POST TIED AT 
CORNER P05TS(B0TH SUES)

NOTES:
1. AU OUENSMNS ARE IN UUJHETDtS UNLESS OTHERWISE NCKATES IN 

THE DRAWNG

BARBED WIRE FENCE DETAILS
SobSPV-BK-17.019 SCALE 1;«

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CITY

LOCUOC tAWWM. UMTUIO NUWft BAtWO

ENTRANCE GATE, PERIMETER PENCE 
A CONCRETE WALK 

(ELEVATION. SECTION B DETALS]

•X on Ml
ppoe vf
mtm
ICMM6 fWCMlBClL/AUXf.
MMSfT

KOi
MADPOC.JIL

»a«SabSPV-BDC-17.019
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SECTION A

GRAva SURFACE

lOOnvn THK. SAND 
& GRAVa BEDDING

1200

ft 1000 0)

; ■

1^4

4mm INK. CHECKERED 
' STEEL PLATE COVER

' 12mm» HANDLE BAR 
(SEE DETAIL ’A’)

ELECTRICAL CONDUIT PIPE 
(INDICATIVE ONLY. REFER TO
elecl owes)

i\a SURFACE

100mm THK. SAND 
k GRAVEL 8ED0HG

PLAN

4mm THK. CHECKERED 
PLATE COVER

SECTION B
SECTION A

L50x50x4mm BAR 
ALL THROUGHOUT

lOmmP SUPPORT 
BAR WELDED

I—4mm THK. CHECKERED 
STEEL PLATE COVER 

—3mm THK. ^ILLl 
PLATE UNING

c r
i

f-(By —?!!!

i j
1»
11

see OFTRANSFCttud
TASE !

VT cl

-VrW

SECTION B

A

SobSPV-

PLAN

TRANSFORMER PAD
17.020 SCALE NTS

000

SECTION C

SEE DETMl 'B*

lOrrvTT# BAR SPACED 
200 yy Q.C.

Lo| ilOmmA BAR SPACED
O.C.

l*t/r (OftAMAfiC) 
SAND * CRAVCL BEDOWO

o__S*SP¥-B6C-17.020 SCALE
DETAIL OF PULLBOX

NTS

NOTES:
1. ALL COCNSOKS ARE K UUAIEIERS UNLESS 01HERMSC tOCATH) 

M THE DftAMNC.
Z use 17J0UPO CONCRETE FOR ALL APPURTENANT STRUCTURES 

UNLESS OTHER WSE NKATED.
i REMFORCMC STEEL BARS 9IALL CCNPCRH TO THE REQUIREMCNT5 

OF THE PNS FOR DEFORUEO STEEL BARS GRAK 27S.
4. THE DE9CM CF THE TRANSflMCR PAD. PUUfiOX k CABLE TROUI SHALL 

BE PREPARED BY TIE SUPPLER SUBJECT TO NPCS REV» AND APPROVAL 
FKAL DKNSKN SOU BE N CCNSBERAIKN OF THE JMIMI 
RDXKICN1S. THE OtDSCNS RR CASlES/CCMOUnS SHALL BE AEFERRD 
TO THE ELECTRCAL ORAWeS

NGL
HATITC SOL (FINE). COUP.

WARNHC TAPE 
CCUUUMCATXM IfC

FK SUO. eXUPACTED' 
POUCH UNE'

SobSPV- BOO-17.020 SCALE

UNDERGROUND 
CABLE TRENCH

NTS

IK1U«IVK«D)

NATIONAL POWER CORPORATION
AGHAM ROAD. OIUMAN, QUEZON CITY

moECT: earn. tum.r. mldvt. *
MTMB aowioKunw»<ocurrBiwmm(i>m<mi 

COCADOW MTJUtg mM9. »*TlV«»

» 6MMUMI6 9#

TRANSFORMER PAD. PULL BOX E UNDERGROUND CABLE TRSNCR 
(PbUL 8ECTKMS SOETAILSJ

■Y cm Mil
OQD«
oitaM Mr
TiTuCTl’
MUMMT
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ueoi
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TOP PLATE COVER

Wl£ LOCATED AT THE 
CEMTSt FACE CF OCTAGONAL 
POf NOTES:

HOLE PLANES
SobS’v-epc-TT^ai soil HIS

SobSPV-^'
TOP PLATE {SECTION A-A)

ALL CMB6WHS AAE M MUJHEIERS UNLESS OIHCRWSE 
SPEOnCD.

2. DML HOLES OH CENTSUC OF POLE FACES.
1 HOLE lOCATKM AND DIMICtER SHAa BE HEFEMCD TO 

ELECmCAL DRAWWGS FOR trFSttXT TIKS OF POLE
4. POLES SHAa ee octacokal ( « soes ) aw the 

DIAIETERS AK HEASUnD ON THE OLnSSE AW ACftOSS 
DC fUT SURFACES.

5. nc HATERAL FOR POLE SHAa BE MSUPs (SOU) 
MMULU TSU) STRENGTH tf ROLLED STEEL PLATE.

& Aa PCEES ARE HOT or GALVAMZED IH ACCORDWG MIH 
ASTH AAI2SL NTH UNMLH COATMO TMCXNCSS OF SS 
HKROHS

7. DP AM BUTT OF POLES SHAa BE COHERED MTH PUTE 
SHEAR TO SHAFT BOOT THKXNESS.

a. CROSSAfaiS shall be shj tikk bended channel 
SECTION PROUOCD MTH SHU THKK S1FTENER PLATE 
•ELDED AS SHORN M TIC DRAMNCS.

9. CROSS BRACES SHAa BE SUM THOC ANGULAR SECTION. 
LENGTHS AW HOLE LOCATIONS SHAa BE REFERRED TD 
CLECmCAL ORARMGS

•17.021 SCALE NTS

BOTTOM PLATE 
COVER'

•STEFENER PLATE

92

2440

.

368.3 368.3 381 381 368.3 368.3
\ioi.e Woi.e

BOTTOM PLATE (SECTION B-B)
SobSTV-^ITEQI SCALE

SgbSP'
Cl CROSS BRACE DETAIL

17J321 SCALE NTS

NTS

SHAFT INFORMATION
LENGTH

DESCRIPTION''-^
25 ft. 30 ft. 35ft. 40ft.

HP DIAMETER ISOmm 200mm 200mm 200mm

BUn DIAMETER 240mm 260mm 300mm 320mm

THICKNESS 4mm 4mm 4mm 4mm

SabSP'
ELEVATION OF STEEL POLE

•17.021 SCALE 1:40

NmACQFfVAOl

NATIONAL POWER CORPORATION
AGHAM ROAO. DIUMAN, QUEZON CITY

iCtMOt tMiauB. M/taTAM mMA fcfcTjMI

DIRECT BURIED STEEL POLE
(SECTIONS DETAILS)
0*0 BUI

oEaeie
BUM
Beveio wctjil Bcn /Mart,
cMwoa
BCC.
lEDI SSSSCBo
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-REBAR A

|8

VARIES
3200 MIN.

- UNE OF EQUIPMENT

-REBAR B

PLAN

o
in

REBAR A

-REBAR e

1.......... / : : 1 1 1 If ■ )l
'C/>//>//>//>//>//>//>//>//>//>

SECTION

-100mm 1NK. SAND 
k GRAUEL BEDDMG

ESS FOUNDATION DETAIL
SotSPV^-B^I17.022 SCAIi 1:40

NOTES: 
1.

■HIUVCMMOI

Mi M0I9CNS ARE N UUUUETERS UNLESS 01KERWSE 
SPECnD.
F001MC BE9GN BASED CN AllOKABU SOL PRESSURE OF 2.0U 
plf (too KPo) AND 10 BE WRFY BASED ON AC1UAL SOI 
cacmoN.
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ARE mCATIVC AND FDR B0OWG MPOSES ONLY. ACTUAL OUANTITCS, 
RATM AW SQES CP CfICUT BREAACRS, MRES WCLUOHC AU 
NECESSARY MATERIALS AND ACCESSORIES TO FINCIKM AS NTDCES 
SHALL BE CCTERIKD BY THE SLFPUER BASED CM DC ACTUAL SYSTEM 
REQUREMEK1S.

S, EXPOSED NON CURREMT*CARRDNC METAL PARTS <F EQUPMENT AW 
CONDUCTOR ENCL05LRC5 WAIL K PROPEaY CROUWCD.

4. THE SUPPUOl WALL PROYEC Aa WCESSARY LBC HARDWARE FCR THE 
TAPPING cr THE PROPOSED TE LK TO THE EXtSTMG BUS M SABTANC 
DPP. DRAMNCS SHALL SE SUBMT1ED FOR NPfS REMEW AND APPROVAL

5. THE SUPPLER SHALL PROMOE THE VOLTAGE RATING OF THE ESS.

6. THE IBOkW OUTPUT OF SOLAR PV SYSTEM SHAa BE INTEGRATED 
TO THE EXISTING SASTANC 13.8kV BUS. THE SUPPLER SHAa 
PROVIDE Aa NECESSARY MODULES TO FUaY COMMUNICATE WITH 
THE EDOSTNG DIESa CENSETS AT DEFERENT RATINGS AW MAKE.

a Aa ocrra energy meters inouoed in the project SHAa 
HAVE APPROPRIATE TEST BLOCK AW ENCLOSD WTH A STAMLESS 
STEEL HOUSING.

9. Aa EQUIPMENT IN SHAOEDe2zlP0RT1ON ARE EHSTWC. Aa OTHERS 
ARE BJCUIOED M TIC CONTRACT.

7
LEGEND:

— TRANSENT VaTAGE SURGE SUPPRESSCR HCB — yiMATURE CRCUIT BREAKER 3E — VAXTAGE TRANSFCRMER
— WATTKOUR METER HCC8 — MCUED CASE CKCVIT BREAKER ^ — FUSE DISCONNECT SWnCH
— VAR METER <57) — UNDCRVOLTACE RELAY —— UGHTNING ARRESTER

ax) — VA METER — OVERVOLTAGE RELAY y — GENERATOR dRCUIT BREAKER

(P) — POWER FACTOR — GROUND FAULT RELAY ----------------C0NTR0L/9GNa CONNECTIONS
— FREQUENCY METER — CROUHO/EARTH § — AUTORECLOSER

M — VOLTMETER D — CURRENT UUTINC FUSE 0 — KILOWATT-KOUR METER
— WinCTER SELECTOR SMTCH S — CURREHT TRANSFCRUER ® - TRANSFORMER

(i) — AIACTER ® — DtCSEL GEKRATOR
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AADJGn: DESIGN, SUPPLY, OEUVERY, INSTALLATION, TESTWS AND 
COtMSSKMNO OF SABTAHO ISUWD SOLAR PVOESEL HYBRO 
SYSTEM (MIH ESS)
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SINGLE LINE DIAGRAM (2/2) 
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LEGEND:
® — SPP IRAKSrORMER 
g — StmetACRTER 
@ — ACCOUSMERBQX 
^ — DC MX 
EWr — OEVATO) WATER TAW 
CS — (STERN

GP W/CR— CUARCPOET MIH CtMFTKT ROOU 
ST — SEPTK TANK 

— WAREHOUSE 
— CW CRETE PUUfiOX 
— SOAR PV ARRAY 
— PERMETER FENCE (BARBED MRS) 
— CABLE TRENCH

NOTES:
T. REFER TO DRAWtNC Ha Sa>SPV-BOE-17.00A AND SgtSPV-BOE-l7.00S FOR 

TTC SOUR PV PLANT TAKE OFF STRUCTURE DETALS.

Z Aa nCWKMS mOOED ME MHUICERS WiSS (nWRMSE SREOnED.
3. THB ORAMNC B CONOPnK. MO FOR BDWC FWPCSE5 ONLY. THE SUPPLER 9WL 

DEHirr TIC APPROPME AMO SUOttE LOCOn OF EOUPICHI/SmCIURES, PLUSOX 
(PS), OMMMfllON. AND POWER UNE ROUTE AS SHOM TO SUTT ACTUIL FELD 
REDWSCNTS AlO TO SC SUSUITED FOR W$ REVEW AtO APPRML

4. IMERCROIM CABLES NO NNOUI SHALL BE BURO AS SMDWH M OtMK ML 
ScBSFV-eOE-TTiSS.

SOLAR PV PLANT (SPP)
Sg0SP^^17.003 SCALE

150mm thk GRAVEL SURFACING 

6XXXX»0CABLE TRENCH

150mm thk GRAVEL SURFACING

SWITCHYARD

SobSPV-a)E-17.003 SCALE 1;T2S

MTUCVREVISCM
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AGHAM ROAD. DUJMAN. QJSZOH CfTY

miET; DESIGN. SUPPLY. OEUVSY. INSTALLATION. TCSTW6 AND 
COIMSSKMNG OF SABTANQ ISLAND SOLAR PV«E$a MYBftO 
STSTBil (MTH ESS)

lOCATlOk MVCUO. tWAWO, 9AVMU
TTTT£ EQUIPMENT LAYOUT 

(SABTANG SOLAR PV Pi
sr 0¥D DAIE
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REFER TO DRAWC N0:S*SPV-EDE-I7JM

n---®

spp iRwsnniER
I tIM I

COMRCIE MIBCBy~~|®

NOTES:
1. THS DMIMC S COWEPnW. M> fW eMM FVRPOSES ONLY. THE SUFfUER 9WL 

BEHRFY THE FRRROPRKTE M SUTMtE LOCAIKM OF EMMENT/I 
COi* HOUCK, MD mER IK ROtflE tS SCIH TQ SUT /OW. FEU) :
M) TD BE SUeurnCD FK WCS REVO) «M> RPPROWL

Z TRAN90MER LOW WITAGE AND HCH VO.TACE BUSWCS 9UU. K PH OWED 
«TH MSAATMG SfiOUO MO Ml NECESSAKT ACESSOfitS FW TERUMATIOM 
OF SMGU OR UULTFIf CABEES.

3. TRM6FOKR IMS SHU BE CROUKD AT TR POMS tWONUT 0PP09IE EMH 
ODER. TKSE COMEEKK SHU BE HUE FRON TWO OfFERERT POMS CF THE 
CRCIMK CBS. TRWSFOKR MEUnUL COMUOIW SMI PROAED MH CCPPER-OAO 
siEacRouwRoa

4. THE NUUBER OF UGHTHWO ARRESTER SHOWN W THE BO ORAMNO IS MMCATIVE 
ONLY. THE SUPPUER SOIL PROVIDE SUFFICSTT NUkOER OF UGHTMNC 
ARRESTERS WMW ARE TO BE STRATEQCAllY LOCATES TO PROTECT THE EHTTRE 
SOLAR PV PIAHT SMTCHTARO FROU UCHTMPW STRKES. THE LOCATtOM OF 
LKNTMHO ARRESTERS SHAa NOT CAUSE SHAONC ON T>C SOLAR PV ARRAYS.

5. Aa OKNSOHS AS SWfH MS N tlilCIERS UNLESS OTHERKE POUTED.

LEGEND:
d) — I/O AK ACSR

'PMR CABLt ISkV MPC
- FUSE BSCCMCT SWOi MTK LA CtHCKATON 

® — SIRAN TYPE, MSLUTCR
■ STRAM CUP
- THREE (3) ttK APE POIER CAEU
• C0WRES9CM CLAIP
- TERWATKM KTT 

® — llOli DLL. iPVC CONMT
• CGMMT SUPPORT 

) — 28FT. STEEL POLE 
) — 3SFT. STEEL POLE
> —CROSS ARM. STEEL. HOC
> —BRACE SIEB. WC
> —LKHTWKRCD
> —CROLPOOAIP
) — nonn-HOLPt heter ekloslk
> — TRANSCnSR PAD 
I — CUKNT PCTRmOIT TRANSFORMER 
I —1230 DIA. iPVC CtPOJT

COHAMMW UK 
lUkV IMCRBRDUH) TE 

U(

SECTION "A ■ A" 
SgbSPV^2^17.0M SCALE iiScT

Mi«eoric«9CK

NATIONAL POWER CORPORATION 
A6KAM ROAD. DIUMAN. QUEZON OTY

mUBT DESIGN. SUPPLY. OOMAT. INSTALLATION, TE5TWG AND 
COMmOMNO OP &ABTAN6 tSLANO SOLAR PVOESEL HYBftD 
SYSTBI(MT>IE$$} 
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^DETAILS OF TAKE-OFF STRUCTURE (SPP
<1/2) i
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^laaesQHK nnctmji 
M 79IH CM«M com

MSPVMCt» ttHCKSEfoaac

DETAIL "A"
SabSrVg^l7.0O5 SCALE HTT

CROUK) 1£M WK

OttUlCttt 107

—®

GmVEL SURPAOWS

|PH!%
a

—©

GRCNMO l£M) ORE

GROUcne iwr

SPP iRANSFORUER

tsw VCKO
UJUXIKK

II
caa£TimcM . awaiiro

:■

QKUO tOD 
CmjMBMG wrII—^11—I

NOTES:
1. DK OMIK IS COHCtFlUM. MO FO) BBCMS PimSB

cwr. DC sinuK swu oorrr ihe MmcmoE mc 
suuaE lOwnoN or eoupwoit/siruciuss, puusox 

caHUMeimoN. mo pdkr uc rouie as show 
SUTACnW. FEU REDUKMOirS AND TS BE SiasnED 

FIX WCS REVO AM) AMEML
2. TRAN70RUER UW WLTACC AND HIGH VOLTAGE 

BUSHKGS SHAU. K PROVIDED MIX IHSULATMG 
SHROW AND AU NECESSARY ACCESSOBES FOR 
TDtMNADON OF SNGU OR UU.TIPIE CABLES.

X RMGFORICR TANKS SHAH SE CROUWED AT T» FWIS 
CMXNNIT ORPOSnE EtfH OTHER. THESE COMCEmS 
SWl GE IME FROU TED DFUEXT POMIS OF THE 
groukm: orb. timgforher icunw. cowucnx shu 
F«MDED «TK COPPER-CM) sna GROEM ROO.

LEGEND:
)—tAaicacs 
) —POS) CAEU ISfcV APE 
) — THREE (]) CORE HP£ CAGU 
) — FUSE OISCCMCCT SHICM M1H LA COMBHAnON 
) —CURRENT MSHUENT TXANSFORUER 
) —POTEKTIAL MSTRMCNT TRANSFORMER 
) — OPE CAGEE VERTICAL REKHT SUPPtRT 
} — TERNMATKM NT 
) — ITCNM OA. uPW COfOUT 
t —12911 DIA. iXVC CDNOUT 
} — COMWFT SUmXT 
> — ST. STEEL POU 
) — sen. sm POU 
) — en CROSSAW, STEIl. HOC 
) — UFT CROSSARU, STEEL IOC
» —grace: SIEB. IOC 
) — UCHTWC ROD 
) —CROLROCUHP 
t — ODIATT-HOLR ICIER ENCLOSURE 
F — saw DIAL iiPW CCNXRT

NATIONAL POWER CORPORATION
AGHAM ROAD, EHLiMAN. QUEZON CITY

FKNCrOESICN. SUPPLY, OEUVERY, WSTAUAHOH. 1ESTNS AND 
COAHSSmwS OF SABTANG ISLAND SOLAR PVCHE5Q. HYDRO 
SYSTBI (MTH ESS)

^DETAILS OF TAKE-OFF STRUCTURE (SPP]
TO AC COUBNER 60X

TO CONCRETE PULIBOX

SECTION "C • C
S<bSPV-Bl|e-17.005 SCALE NTS

SECTION "B-B”
SobSPV^BjW7.005 SCALE NTT
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NOTES:
1. eCTAt ’A’ AW V 9UU. BE APPUCD ID AU. MAJOR

EOumcKT SUCH AS snwc hverters. k boss, ac cohbmer 
BOX, iRAieraaos.

2. 0C7AIS ’D*. T AM T SHAU BE APPUED TO UOUKIMe 
SIWCIUKS AW OTHER PMTECIHN SUCH AS CT/PT. FDS, 
UCHDWC PB01EOIKM.

X GROUNDIM CCMDUCTOR SUU BE EVBEDOED AT LEAST 0.S0U.

4. THIS ORAWK STALL BE WOmED WTH DRAHNG HO. 
SobSPV-BOE-17.007.

5. All. DIMENSIONS INDICATED ARE IN UIUUETERS UNLESS 
OTHERWISE SPEOnED.

LEGEND:
---------------too mm1 BARE STRANDED CtPPER. TM ANNEALED
----------------- 100 irm* B6ULATED STRANDED CCPPER. TIN ANNEALED
----------------- 50 rmi‘ NSULATED STRANDED COPPER. TIN ANNEALED
-----------------22 im* NSULATED S1RAWCD COPPER. TIN ANNEALED
----------------- XS im* NSULATED STRANDED COPPER. TIN AfMEAlED

CROUNDNC TEST PIT 
DC BOX
STRIN6 MVERTER 
SPP TRANSFORMER 
ESS TRANSFORMER 
OROUNOnO ROO CONNECTION 
HQRIZCNTAL IS CONNECTKN 
HOASCNTAL SO" CONNECTION 
HOftZONTAL CROSS CONNECTION 
CABLE TRENCH

x-SEE DETAIL-J

@

©

thk GRAVEL SURFACING 
EE DETAIL-E

SEE DETAIL-H

EE ■ DETAIL^L
TSOmm thk GRAVEL SURFACING

EE DETAIL—C

EE DETAIL—A SWITCHY^D
SofcSPV-BOt-17.0O6 SCA1£ 1:125SEE DETAIL-

EE DETAIL-G 
EE DETAIL—BSEE DETAIL—D

NATIONAL POWER CORPORATION 
AGKAM ROAD, DIUMAN, QUEZON CITY

miKLDESIGN. SUPPLY, DELIVERY, INSTAUATION, TESTNG AND 
C0AHS90NWG OF SABTAM ISLAM SOLAR (VOESQ HTBIVO 
STSTBifMTHESS)

lOCAIKH lAWA AATOWOl SATAICfl

SOLAR PV GROUNDING SYSTEM LAYOUT

SOLAR PV PLANT (SPP) 
S*SPV^J^T7.00S SCALE r=

SobSPV'
GUARDPOST

17.006 SCALE 1:100
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HECK
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DETAILS OF GROUND CONNECTIONS

GWQ COOClBI

DETAIL* A

a atf MMB B<OB

tXffOi <aMBlQK

DETAIL • E

L

I

L

DETAIL-B

f)l2 BiMI•% Tmaw. mg j >
— a tmiriT n*B umumi u

11 amcwueta r^\
V

U

DETAIL >J

DETAIL »L

M MUJdD CV*OI CaChOt

DETAIL'D

DETAIL-6

DETAIL-K

DETAIL • D

DETAIL-H

KCbfiXCrMVSCN

NOTES:
I. KTU. *A' U9 V 9UU. K AmES TO Mi UAXR

ouneiT sucM as simc emridts, oc aogs, ac 
coaet BOX. iRAwnac&

i ociAiL "D", T Aie *r SHAu. be appued to 
yOUHTWC structures ano other protection such 
AS ct/pt, fds, uokthho protection.

i GROUNDING CONDUCTOR SHAU BE OABEDOED AT LEAST
aeou.

4. THIS DRAWING SHAa BE WORKED WITH DRAWING Na 
SobSPV-60E-T7.006.

NATIONAL POWER CORPORATION 
A6HAM ROAD. DIUMAN, QUEZON CITY

KOECrOESIGN, SUPPLY, DEUVERY. INSTALLATTON. TESTMG AND 
COUUISSIONINO OP SABTANG ISLAND SO LAP nLOIESR KVBRIO 
SYSTEU (MTH ESS)

ICCATCH SAVSU9. IA01ANO. BATANU
Tm6

DETAILS OF GROUNDING CONNECTION
ft o«a> IMTC

CC90CD ■pp

CKHW

lEWMB PfM»«.£NCHr«AD<T.

CMMKT

0£C

KCK i
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6CMM a PIPE
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tf’Dcicpcr i>c 
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TOGROUNDNGMAT

WJlftC Cf BEVISKN

NOTCS:
1. THE UGHTNINC PROTECTION STSTEW SNAU 6C 

INSTALLED APPROMMATCLY AS 9iOWN ON THE 
DRAWING.

2. THE DOWN CCNDUaOR SHAU GC CONNECTED TO THE 
GROiPOWC HAT.

S. THE SUPPUER SHALL SUBMIT SPEOHCATION, 
FAeaCATKM AND NSTALLATION DRAWING fOR 
APPROVAL OP NPC.

4. THE CJ. PPE SHAU. HASE AN MTESKAL OtANETIR OP 
60mm AND 9ULL HAVE A hAMHUy LENGTH CF 2.0 U

NATIONAL POWER CORPORATION
A6KAM ROAD. OILIMAN. QUEZON CITY

pmeCT. DESIGN, SUPPLY. DCUVERY, INSTALLATION. TESTWO ANI 
COUUS90MNO OP SAfiTANG ISLAND SOLAR PV4HESEI HYBRID 
SYSTBtl (VATH ESS)

LOCAUCK tAVXM. IA0TANO.
im£

LIGHTNING PROTECTION SYSTEM
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JBWfTTm R/^VERAR0998
QUM4 4-

oiUAon
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PARKING WAREHOUSE

SECLUSION FENCE TO 3E 
[lEUOLiSHECL r

j
USidN FEto 
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ntoy iJAv /
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I—I ill

UP'-T “in “UT'i
LOTI I WOT

L_ J
'POST,-

U.rlH U-ljQ L JU ^«ror

DIESEL POWER PLANT (DPP)

NOTCS;
I. IHE UXWKM OF TIC UFE-OfT STRUCTURE IS FDR BOGtK TWOSZS CHIY. THE 

SimCR SWU. DOfllFY THE MVRORRME AM) SUTAU LOCAIW OF THE UEKTIONED 
STRUCTURE IHTTT THE COHSEKr AND AFFRCML OF TIC SPUC IWWiEKHr M9 PUNT 
maosauht m owRce.

1 FM. LOCAROHS OF EMMENT AND MXZSSORES/APFURTENWCES TO OE SimCD. 
TRANSFERRED, INSTAaED OR CONSTRUCTED Bl TTC COHTRIiaOR SHHL K OOSav 
COORERWED MTH SFVC liAAMETilEKr AND PTANT HEAOS/IVNT M OMKE TO SAT 
ACTUAL SITE CONDITIONS IMIDft TO DELKJff/ HSTAUATIOH/CONSIRUCTKW FOR TTC TRB.Y 
Mt> emxxi acuHEHrAiiDN of the frocct.

S. Aa DHENSmS MCAIED ARE W UUACTERS UNLESS OIHEPHtSE SFOCIED.

L. THS ORAMK STWi BE WORKED MTH CML AND ICCtWKAL WORKS BU) DAAMNCS.

S. AU EOUPUHT IN SROKEN f P UNE5 ARE EXEIW, Aa OTHERS ARE HCmOED N 
THE CONIRICr.

S*SPU^^^T7.009 SCALE NTS

LEGEND;
© — OCSEL GENERATOR POST — Fua OL STORARGE TANK

— GENERATOR CONTROL AND PROTECTION PANa (CCPP) ST — SEPTIC TANK
— GENERATOR TRANSFORUER GH — GUARD HOUSE

© — ESS TRANSFORMER EWT — ELEVATED WATER TANK
— SERVICE TRANSFORMER FP — FLAG POLE

DT — DAY TANK PL — PQUMETCR UGHTIHG

PB — CONCRETE PUaBOX

MTinSQFREVtSlCn

NATIONAL POWER CORPORATION
A6HAM ROAD, DILIMAN, QUEZON CTTf

PfKUCa: DESIGN. SUPPLY, DELIVERY. INSTALLATION, TESTING AND 
COMMISSIONING Of SA0TANG ISUNO SOLAR PV-dESEL HYBRID 
SYSTEM (MTH 63$}

LOCATKH 9AVIPU9. SAVTANO, BATAMCi 
TILL EQUIPMENT LAYOUT 

(SABTANG DIESEL POWER PLANT)
BY CHie

ocaotco ■f-
•5*

AfvenED pm^nwsfutftofT.
CriUUPCm
EL£C.
UECK

P.VERAR
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CaOUND lEAD wac
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SECTION "A-A"
5gbSPV-y-l7.0IQ SC*I£ JItcT

to ESS

SECTION "B - B"
SatSPV-BK-17.010 SCALE 1:70

u

nmjnof fpiBoi

NOTES:
THS WMK 5 awopnui MB TO mx»e PURPOSfS 
ou. DC amn swu. knofy the Mmnwc mb 
suDBE isomoN V ounoir/siRuciuss. mum 
(PB). C0HMICA1ICK MB KKR UK ROUTE AS SHORN 
10 sur AcnN. noD ROMiaons MB 10 K suauniD 
FOR NPCS KME> MB APMMU

IRANSFmER LOW HLTACE AND HKH VOLTAOE 
BUSHMCS 9WU. K PMMOO) M1H MSUIATMC 
9C0UD AW ALL NECESSARY ACCESSORES FOR 
1EWMA1WH or SHOLE OR UUIIVIE CABLES.

OtOeFOMIt 1MKS SHU. K CROIMCD AT IRQ POMIS 
SWOWUT OWOSIE EACH ODCR 1KSE GOWEnOS 
awL K WE ntou no cefddii pomis or nc 
OROUNOWC caa IRMSORKR KWRAL CDNUCIOR SHU. 
PRmOEO MIH COFFCR-aAD sm onus ROD.

I£GEN0:
) —1/OAICACSI 
) — POSER CAAE. ISkV APE 
) — 1HREE (3) CORE APE CASE 
) — FUSE OSCONMECT SK1CH Wm LA CMMA1HN 
) — GOHPISSaCN OAIB 
) — APE CABLE VERRCAL RCKHT SJPPCRT 
) — lEWMIKM NT 
) — HOW DU. iRW CONOUT 
) — 12SW CIA lEvc cown 
1 — CONOUT SUPPORT
> — VT. sm POLE
> — en CMSSARN. Sim. HOC
> — BRACE. STEEL. HX
> —GROUBOAI*

NATIONAL POWER CORPORATION
AGHAJA ROAD. DIUMAN, QUEZON CITY

POOKrDESNN, SUPPLY, DEUVERY, INSTALLATION, TESTWO AND 
C0MMSSI0MN6 OF SAOTAHO ISLAND SOLAR PIAOESa HTSFtIC 
SYSTEM (MTH ESS)

L0CA1CR MWUO, aASTM,

“•^ DETAILS OF CONNECTION OF 13.8 KV TIB 
UNE TO EXISTING SABTANQ OFF.

9t OA
CS6IB A/
WM AL-
■CAB WCWCCWCRUROfr.
enmorr
B£C
lEM

nar
,rC*.
.owe. JR.
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OUTGOING , . FROM GENERATING
FEEDER X'l POWER SOURCES
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GROUND t£AD M« —
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(7>-rsi: I—© 
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;^EnSMihIiriTi=i|1ra
lll=illEEillElll3IHIli 
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,,,^ ,_IIIZiliZltailZj|Bll5 U3l 
al! ^11=1 H-

>•" CNOUO l£AC 1 
OROUMMC HAT

SECTION "C - C"
SECTION "D - D"

S«bSPV“ttl£“17.011 SCALE 1:70
SobSPV-EtC-l7.0ll SCALE 1:70

NOTES:
1. 1IC LOOQUN OP TIC lOUU WXTASE MSHUCNT TRWSn»ERS S FOR 

enwc fwosES cht. he suppucr shu. Donrr the approprue no 
stmaE locanM cf nc KNmcD omcHT hih he coeEur no 
NfRMl OF DC SPUC LWWQdT NO UNIT HEUS/PIANT H OWtOE

2. nw. lOCAKK OF EOUHENT NO MCESSORES/APPURIENNKES TO OE 
SOPPUED. DMEFEISED. KOUa Oft COKSTRUCIED BT TIE CONIRKIW SHHl. 
6E OOSELT COODWrO) imi SRJG HNMQSNT NO PLANT HEUS/PIAHT M 
CHIRCE ID SUT ACTUV. SflE CONCmiMS mCR TO OBMKf/ 
MStAUATW/OtHSTRUCnON FOR THE TMCLT NO EFFICCKT IfUMEMIAIlOH Cf 
nCPROECT.

1 ALL nOSONS MOKATED ARE H MUIEIDS IMESS OTICSMSE SPECfCD.

4. ALL OUPHOn M BROOH CID LANES ARE EUSIM3. ALL OTHERS ARE WTUflED 
W DC CtNTRACT.

LEGEND: 
Q — ALUUMJU-CCMOUCTOR SHEL-REMTCRCS)

— OROP-OUT RASE nSOMECT SWIOL
— PM DlPt MSUUTDR
— STRAW TIPS. MSIEATQ)
— STRAW OAHP
— S2MA CU. iPW CaOUIT
— CONHAT SUPPORT
— STEEL POE
— nCSSARU. SIEEl. 106
— UGHTW4G ROO
— MCM SIRENCTH ORAIC STEEL 

CALVAAQED CUT WE
— GROUND OAW
— KLOIAD-HOUR AEIER ENOOSLfC
— POTENTIAL HSnUAEHT TRANSFtRlilER
— ORRENT NSDUAENT IRANSFCRUER
— AinOUATIC QRCUn ICaOSER
— ACR CCNTROLIER

WUKVKoSKn
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pnotci oeaot supply, eeuvert. mstauadon. testpag ano 
COUftSSIONMG OF SASTANG IStANO SOLAR PV-DIESEL HYBRID 
SYSTEM (LATTH ESS) 

iCOTOt UVLUQ. WBrAX BATM«4 
DETAILS OF SABTANG DPP TAKE-OFF 

STRUCTURE
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KSKWED
DAWh
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UECH
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OOF UNE
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RETAIL-A

LIGHTING LAYOUT
SobSPV-^17.012 SCALE 1:40

POWER LAYOUT
SobsV^’V.mZ SCALE iiAo"

NOTES:
1. IKS ORAMNG SHALL BE WORKED W1H GRAWNB $ot9>V-BOe-OIS AND 

S*S>V-B0e-17D1S FOR 1HE l£SEW, DETAILS Cf UCHTMO FIXTURES. 
SCHEDULE OF LOADS. nSER OIACRAU AMD COBUL NOTES.

2. ALL WORK aULL BE DOLE H ACCORDANCE W1H THE LATEST 
PD0U9CNS OF THE PKJPFVC ELECTKCAL COCC. LOCAL CRDDUNCES 
AM) REOAATKNS

S CCMDUTT RUNS ARE KICATTVE OKLT. THE ACTUAL LOCATMN STALL BE 
DEIERMMED M TIC HELD.

4. ALL MRES STALL BE TTPE TWW/mW>2 SOOV NSULA7KN. WC 
OPERATING TEMP.. STRAMXD OPPER CtHOUCTOIL

S CONDUIT SHALL BE uPVC, SCK4a

8. ALL DUENSONS KOCATES ARE IN UUMETERS UNLESS OTHERWISE 
SPEOFIED.

7. THIS DRAWING SHALL BE KRKED WITH OWL BID ORAMNGS

LEGEND:

m
h.

0

FIXTURE TYPE A 
FIXTURE TYPE C 
StUPlEX POE swncH
(SUBSCRIPT DENOTES LAUP BONO CONTRCUfll)
DUPLEX POE SWITCH
(SUBStRIFrr DENOTES LAUP BEING CONTROIED)
200 VA DUPLEX CCNYENIENCE OUTLET 
QRCLfT RUNNMG ON CEBJNC 
CULCUTT RUNHMC LseCRNEATH TNE FIDO)
CONIRCL CIRCUIT 
OR CUT HONERUN 

gl — UGHTING AND POWER PANa BOARD
RP~I — ShVA. 480/2MV, t PHASE. 80 HERTZ. DRT TTPE TRAKSORUER

■EV CME Hhnj<£CWitS» 9t cw Btca

NATIONAL POWER CORPORATION
AGKAM ROAD, CHUMAN. QUEZON CTTV

mxnOeSaSN. SUPPLY. DELfWERY. INSTALLATION. T6STKG AND 
COUUeSK)NHG OF SASTANS ISLAM) SOLAR PWOIESEL HYBRID 
SYSTSMWTHESS)

LOC«lONM^OWO.«*BnNO.W*T*l^

mi- LIGHTING AND POWER LAYOUT OF 
GUARDPOST (SPP)

9t o«o
ccsoe
OAMW /V
f«AaCD noHCMi ptcn f wort.
CMMtorr
&K.
I#TM

P. VE

-C7Z. C. LU
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LIGHTING LAYOUT
S(tsp'y^g|^17.013 SCALE iiTtT

7000

0
h €>i

u POWER LAYOUT
SabSPV^^l7.01J SCALE UTo"

NOTES:
1. THIS DRAMNS SHALL BE WORKED WITH ORAWNG nbSRV-BOC-OIS ANO 

ILbSPV-BOE-17.016 FOR THE LEOQIO. OETAIS OF UGHTMC FIXTURES, 
SCHEDULE OF LOADS, RISER DACRAU AND GENERAL NOTES.

2. Aa WORK 9ua 6E DONE IN ACCOROANCE WITH THE LATEST 
PROMSIONS OF THE PHUPPlNE ELECTRICAL CODE, LOCAL ORDINANCES 
ANO REGULATIONS.

3. CONDUIT RUNS ARE INDICATIVE CNLY. THE ACTUAL LOCATION SHALL BE 
DETERUNED IN THE FELD.

4. ALL WIRES SHAa BE TYPE THHN/IHWN-2 600V INSUUTm 60*0 
OPERATING TEUP., STRANMD COPPER CONDUCTOR.

5. CONDUIT SHAa BE uP«, SCH.40.

e. Mi DINENSONS INOICATEO ARE N UILUUETERS UNLESS OTHERWISE 
SPEC FI £0.

7. THIS DRAWING SHAa BE WORKED NTH CIHL BID DRAWINGS.

LEGEND:
— FIXTURE TYPE A

Q _

DUPLEX POE SMTCH
(SUBSCRIPT DENOTES LAUP BOND CONTRCUED) 
200 VA DUPLEX CONVENIENCE OUTLET 
QRCUIT RUNNINC ON CQUNC 
CIRCUIT RUNNINC UNDERNEATH THE FLOOR 
CONTROL CIRCUIT 
CIRCIHT HOUERUN
LIGHTING /WO POWER PAN a BOARD

WTUCCTACVIMN

NATIONAL POWER CORPORATION
A6HAM ROAD, Di U MAN. QUEZON CITY

PROACf:OE$ION, SUPPLY, OOlVEAY. INSTALLATION. TtSTWG AND 
COMMISSIONING OP &ABTAHG ISLAND SOLAfi PV-0i£S6t HYBRID 
SYSTEM (WITH CSS)

LOCAWW lAVOUq, eABTAWO, BATAWCt

^ LIGHTING AND POWER LAYOUT OF 
WAREHOUSE (SPP)

9T C>K> Otfi
069010 !h
oawN
FfMMA PniOViENCTL/ARCm.
CMLWtDfT
QIC,
UEDi

rz. C. LUGO

■OPO^JR.
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NOTES:
1. Dts MAWiS awu. BE KCfSCD HTH SRAMNC SebS’V-BBC-17.014 

AND So6SPV-6CC-17.015 FO) TIC lEGOD. DCTACS OF UOflUG 
FGOUAES, SOCDWf OF UM0& RSai OACRMI MO CEICRM. NOTES.

i ne OMMC E coMccmM. m m bbomb mfoses cmt. ine simoi 
SWL Eorrr nc MravnuE mo sunuu locaw or 
amoir/snvciuss. nusn (pb). cohnooek mo pokr ik 
RWIE ts 90MI TO SUT M3UM. FEU) BEOJKKNIS AW) TO BE SOBBTIED 
FM NFC's na MO jmOH.

s. «a Eaupww m brosn r'lD lks me no fviuc mswiaoh. ml 
OnERS MC MCUCCD « DC COMIW.

LEGEND:

SafV*

m-
n

OKUT RUNNM6 UNOEROtOUNO 
canRoic»cuT 
ORCUIT HONERUN 
TBIPIEC P0t£ SWTCH
(SUBSCRIPT DENOTES lAUP BONO CONTROLLED)
FBCIURE TYPE B
FOnURE TTPE C
ELEVATED WATER TANK
CISTERN
CUAROPOST MTH COUFORT ROOM
SEPTIC TANK
WAREHOUSE
CONCRETE PULLBOX
PERNETER FENCE (BARBED IMRE)
SOUR PV ARRAY
ORCUIT BREAICR NTH UNIVERSAL 
OUTLET IN NEUA St ENCLOSURE

SobSP
SOLAR PV PLANT (SPP)

17.014 SCALE

NATIONAL POWER CORPORATION 
AGKAM FtOAD. CNUMAN. QUEZON CITY

KLeCLOESKIK SUPPLY. DELIVERY, MSTAUATWN, TISTWG AND 
COHMUSMMHQ Of 5ABTANC BLAW SOLAR PVOCSEL HYBfSt 
SISTBA (WITNESS)

lAOUOCWVBL

rw PERIMETER LIGHTING AND POWER 
LAYOUT (SPP)

rr OfO ouc
ccaoe
CMm OJ
fMe TOCVM. BK7H fMOfT
cnuMxr
Q£C.
KOi

C.LUGOO
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DETAILS OF UGHTING FIXTURES
Fuaaeioi-ictlufi

cooun
BELT MB Mil

RAD UCMT CMUT 
wpn (WEnon)

T iiM-tinlfJi 1

s
imMuaA* uM«i Mai koomocus

SoNSPV-^DxnS SCALE

SEE IXHIK FDdtJK C

2 - Umn>1NNH/I>nM-2 
M 20n»rfunC

FIXTURE "C" MOUNTING DETAILS
NTS

SCEROUfE’C’
WUHIMCOCTAU

FRCH 240 VaiS 
SWnT

2 - ISmtn' lttM/IHW-2 CCPPOI 
CCMVCm M 2Omrt0 ufW CCMDMT

SaFtnUREC* 
WXKTMC KTAIS

STEgWRO

in
1200 I

SctiTV-
DETAILS OF PERIMETER LIGHTING INSTALLATION

17.015 SCALE 1;25

nutfEtf fevuai

9*i RATWC » wm 09 fUXO UOtT. rCMCO HIH 
m qiiUTt imauw *uor vfrt ACM tDtfOO 
cuss MO MToM COCUNC FIMS.

rfniTff ittx wmiiKip itt* me mmifcwi ftkt

PU RATMC so «*m 09 0009 U»lT. FOnO
OIAUTT IjUMiJM <aCT GUM VMf9t9 

CUSS MO 0JiT-« cocuac nr«

imnco mm ma«iii/DcS

o LIGHTING FIXTURES
SabSFV^-17.015 SCAJJ NTS

NATIONAL POWER CORPORATION 
AGHAM ROAD. OIUUAN, QUEZON CITY

F«aeT:0€SCH. SUPPLY, DEUVERT, MSTAUAT10N. TESTHG At€ 
COMMSaOWHG OF S^MO ISLAND SOON PVOCS6L HYBRC 
SY5TBI (Wm ESS) 

uemot tKMS. UtAWO. 0*TA»«

"TLe EMAILS OF UGHTING FIXTURES AND 
PERIMETER UGHTING CONNECTION

rr OOP (Ml
a»-TnBffasg A-

(Mm fl-'
■€«» fMKPN BC1UMOfT. .... . *C!^.e.Uxvu> JO
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GENERAL NOTES:
1. NL «ms awL SE men xcowa rnntc uoEsr moKOE OF THE pivne Qzcraov. oec. tws MO 

OnHUOS CF 1>E U30V. COK EHFOMMe WIHOnnCS.

2. 9>P MD ESS IMEHMCR HCH KUKC OUmiT MIK SHU. SE TWEI FWSE, IM NUKUS, SO tCRIZ. FOUR (4) 
ME SSTEH TO SE WKD XT DC DSSme BUS CSWUCIOR. nC SUFfUR SWU. SlBir DC 4CIW. lARUr or K 
oaf MO RKDWr ROUTE

3. tCIWO OF MW3 SHU. S AS lOCflED N T)C eo UMMCS MH FWER RITNS: OEMCES. 8CBES MO SUPranS, 
■one 9Wi BE AS FCR PIAK MO SPECnCONHS AS ID lOCAnOK OPE MO USE.

4. COMOUn RUMS ME BOCOK 0M.T. ItC JCIUK. HK SHU BE CEIEMKD M TIC FEUL

& ME5. Boas. amwou. as »qi as mom accrwcM. wnrau mot rnuoep w tic pw6 ahd spsofbunh but 
idXSSMF TO CCmflE THE J06 SHU BE fUMSNCD MO NSOUB) 01 DC StmjR.

5. U aCIRDK. MDSUS 10 BE IfiCD H TTC NSIUADCM SHU K NOR. 5DMM0 MO MPRtMED TffE AS ID 
unmi 1WE5 MO PIRPQSE.

B. UMMi aZE OF AC CQHOUCTOR 10 BE USES SHU BE U mm1 ma/DM-2 N 20 mi« iM, SCH40 CONOUT 
IMfSS OnenGE SOFED M nc FIML UMHJU SSE of DC oaf to a uses SHU K U nvn'.

s. elecircal taas shu k toic ihdcr nc orect supeimsw of a duu ucehsed EunncN. emcker 

ADDITIONAL NOTES:
I. ACTUAL QUAK1TTES, RATNC AND aiFS OF CKCUIT ERCMXRS, CONDUCTORS AND COKUTS SHALL BE 

0ETBW4ED BY THE SUmJER BASED ON THE ACTUAL SYSTEM REOMCUENIS.

2 THE SUPPLER 9UU. SIMUT DETAILED SOCDUIE OF LOADS WTH CALCLRATTON OF THE SQUMED 
TRANSFOnCR CAPACITY FOR NPC APPROVAL

3. nc OMme G FOR BBW6 PURPOSES ONLY.

LPP1 RISER DIAGRAM
noM w/Wf.Kia 
MYTKnUMRMR

i - 4 Owl1 DM/HK-Y A1 - tOm' OHI/nW-! 
ew« CoMdr ti axWiPCCnM

SCHEDULE OF LOADS
(SPP GUAROPOST PANELBOARD)

on
M UELLRPTNJN VA WL1S AMPS

SYMTCH SZE

SI S3 SI BBEASR ■C CtMMT

1 2 • SB concr ied ianp, ttpe a
1 - 3CV FLOOD UD FLOOD LOTT. TYPE C SO 240 02S SOAF/ISAT 2 - Zlrtrf nt«/IHW-2 2Dmd uPVC

2
3 - BOB FLOOD LED FLOOD UGHT, TYPE B
19 - 30B FIOOD IED FtOOO UGHT. TYPE C BOO 240 3.75 t 9MF/ISAT 2 - SDim* iHm/nnK-2 9mrr#

3 tfP3 (LOCATED AT WHEHOUZI S34 240 2A4 S0AF/3OAT 3 - iSrun' Htl/IMH-2 2Dm4 uPVC
4 2 - 200VA COMMENCE CVTlfT 400 240 l£7 S0AF/30AT 3 - Sarm1 HHL/THW-2 2DmM uPYC
s 1 • 1 ll> (SLAM FLMP1 1920 240 800 SOAF/20AT 3 - linm* nii(FTHIH-2 2Cn>i«uPVC
S SPACE 0 240 OOO - - •

TOTAL 3914 240 ISJ1 1 1 1

PRCMOt SQAF/40AT. 2P. UCS
NTH BRANCH CKUT OF:
1 - 5QAF/3QAT, 2P, UC8
2 - SQAF/20AT, 2P. HC8 
2 - SQAF/ISAT, 2P. UCS

PROVttt 2 - aonm' HtH/IHIN-a Coppv ConDictor end 
1 - aorm.' THHK/IH1M-2 (GnuYdrig) CcRpr 
Conduetcr 'n 2SnMid iMT ConduH

SCHEDULE OF LOADS
(SPP WAREHOUSE PANELBOARD)

oa
HO. OESRPIKN VA WHS AMPS

SWITCH SUE

St S2 S3 BFEAAER ■BE tXMUT
1 3 - SB COHWT LCD LAV. TYPE A 34 240 014 SOAF/ISAT 2 - lEmm1 nttl/IHm-2 2ftim6uPVC
2 3 - 3WA eOHYEHOICE OUTICT 600 249 ISO S0M/3OAT 3 - IW TWN/THIN*2 2DmM iPVC
3 9KZ 0 240 OOO - •
4 SPACE 0 240 (LOO - - •

TOTAL 634 240 264 1 1 «
PRCMK S0AF/30AT, 2P. HC8

NTH BRANCH ORCUIT OF: 
1 - S0AF/20AT, 2P, NC8 
1 - SOAF/ISAT, TP. UCS

LPP2 RISER DIAGRAM
FRCH CRCUr HO, 3 

CFLIPI

PRCMOE: 2 - SJmm' 1MIN/THIM-2 Coppr Conductor end
1 - SpSnun’ THHN/THW-2 (GroundUig) Coppor 
Conductor in 2Stnm* irfnft Conduit

{ - Uun'MD/ni-l n I - SMn'Httl/HW-! 
....................... ... • kJtaMiPYCCMU

wiuctfWMsm

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CITY

nOACT: DESIGN, SUPPLY. OEUVERY, INSTALLATION, TESTING AND 
COiaiSSIONlNG OF SABTAN6 ISLAND SOL/A PV-OCSEL HYSfUO 
SYST8A(MTHESS|

UX*TOC MYCUO. OMIHNO, e*TMU>

'"^SCHEDULE OP LOADS, RISER DIAGRAM 
AND GENERAL NOTE:

BT OK) om
cesagi f'
CAMW
SMgl nvcM eieitiMOfT.
CMMCKT
per
HPTM

spoe.jR.
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fwn PVMT
cva
A
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MTDfr

L DEF

deF 50-34'
SEE DETAIL 'A'

-^2' 52£l

“if
@ DEF 3-50'

L
L

DETAIL

SuLAR PV

DEF 5-8

SABTANG
DPP

79.73

54.es

NOTES:
1. t£NC1H OF 1HE CCKUCIOft RUN MO AS KKATED W 

UCMUeiERS.

Z Its Nuueo) OF PUL BOtfES) ME HDUTTVE ONLY. DC 
COHIRACTOR 9UIL OeiERUK THE AC1UM. MMKR OF 
pua eox(ES) menewr deiwd necessary.

5. DISTANCE FROM THE PUL BOX OU1SOE DE DPP (PS NO. 
?) GOHC MSSE (PB HO. e) FOR THE TAPPING OF TIE TE 
UNE TD THE bSSIMC OPP SMTDIYARO 9IALL OE 
DENTinED BY THE CONTRACTOR BASED ON THE ACTUAL 
FELD CCNOmCN.

4. AIL NECESSARY TOKS SHAU BE DONE N ACCORDANCE 
TU THE LATEST PROVSCNS OF THE PHUPPBC ELECTRICAL 
COOE AND ITS COTERMNC STANDARDS.

& HMKR POSTS SHAU. BE tSTAUED AT EACH PONT CF 
CEFlECIm OR AS NEEDED. EACH POST SHALL STAND FOR 
AT LEAST BOOmni OUT CF TtC CROCK) TO THE fiOTTOH CF 
HE UNKR PLATE.

6. ms DRAVHC STALL BE RORKED «TH OUL 0RA)»CS

LEGEND:
__ LMOCOROUND 1E UNE

__ CONCRETE PUL BOX

__ LIARKER POST

DEF 82

MUCDCOrKWON

NATIONAL POWER CORPORATION 
A6HAM ROAD. DIUMAN, QUEZON CITY

ROHCFCetlON. SUPPLY, DCUVERT. MStAUAnOH ICS TIMS ANDceimaAieiNiQ of sabtano bland »ian pv4cs(l mmio
STfTfH (WnM KSS]

ICQtfIflN SMUOUO, lANfANO BIANO, SATANtS

VM- ROUTE OF 13.8KV TIE LINE 
UNDERGROUND ROUTE

rr CMO OME
caaig)
nVMi NIC
iMe BCH fMOrr.
CMLWOfT
BK.
WOi
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FGL/NGLi

SobSPV-

CONCRETE PULLBOX (PB)
(DEPTH CLEM^ANCES)

17.018 SCALE NTS

FGL

MkC nm). COMCftt

M twtb rwnrri
raouM

SobSPV*

UNDERGROUND CABLE TRENCH
(TYPICAL)

17.018 SCALE NTS

wiuEVfcviacM

NOTES:
1. M CWNSnNS «S 90M ME W HiMEniB UNLESS 

ODONRSE KnSED
2. nc simcR 9HU. ooemc tic tmoetem 

EMCMEimK UCnOD TD LMT THE POSSEU EFFlEfS Of 
EliCniOHWNEnC MTERFEHEMCE 10 THE COMMiUlDN 
UNE AS SHOHN. TYPES MO SEES OF COMMKAnW 
COMUT/PIPE SHAd ee OETEMKO Bt TIC SUPPICR 
sisens FDR NPC^ RE«EX AND APPKWL

3. PULL BOSS OF APPROPfUATE $I2E AND DESIGN 
EXCEPT CMN DBCNSXMS AS SHOW SHAH BE 
OETERHMED BY THE SWPIJER TO ACCOHHDATC 
TIC NUMBER OF SPUCES AND AILOKD UMUUU 
BENDING RADIUS OF CABLE(S) TO BE USED. 
DETACED DESIGNED OF CONCRETE PUiBOX SHALL 
BE SUBUmtO FOR WCS REVCW Aid APPROVAL

•• BY CONTRACTOR SUBJECT FDR NPCS REVIEW AND 
APPROVAL

NATIONAL POWER CORPORATION
AGHAM ROAD, CHUUAN, QUEZON CITY

PmECKDCtICM. SUPPLY. PEUVUtT. PSTALLAY10H TCSTNS AKCcomssaoMwc or saitan9 slanb solar pv««s(l ktsrb
SYSTEM (KITH ESS|

iCOnW SAMCMO. SHOTAMO MUMP. SAYAMES
imA UNDERGROUND DEPTH 
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DW-25-005 SUPPLY
REFER TO ELECTRICAL 

DRAWINGS FOR SWITCHYARD 
LAYOUT

Ul»-Ulrt

mnrtDW-20-007 

DW—15—006

SEE DETAIL ’A'

lOOHU'wPVC PIPE 
GOING^nCISIERN 
(SEE 0

CISTERN *'‘6wtER)

CUTIER(RA1N 
COLLECTO

sioo

DETAIL A

SOLAR PV PLANT (SPP)

NOTES;
1. MS auws B Fn BBCHS RSPOZS OCT.
I ML tseiaisis ME M HUSeiERS UMfSS oncnet VEOFCS.
3. K «met SHMi SMUT cescM CMauims mp 

KUM1MM WTMS FC* Mi eOMN110 K SUPiUD IMOI
MS SMK m *mom. <r Mc Mums snvciimi 
sumn «r urr tnk

4. nc 0) sn cr MUM swemi ewBoi hok. xm hub 
ourmiCD m rsuMf mew) MS auBciBN rai oc sou 
HOSE Mi WH FSEE STMBM NOS KEL BWU SC SUmjD 6V 
DC SUSMBt

s. DC oieBm SHOW hat se ambid a«SB on sc actum 
MMON er 1HC mneiT n se swno ST DC sMPuol 

I. neGnMU9OSa4AU.MHSrAUlD0NUW0USUCATCRS 
sun AS MK «■ MAR OB OSKT STCKAK S1SRM (m
owo POST AW ns aoi mstaub sime snonuk ntM
LCCAICH AW OUAnrr of fk octiwcb shml k 
IOM1ID ON OC CSUnCKr LA1WT AW 10 K SMUTHO T» 
we FO* SKS/AFMmW.

wan

EWT ELEVATED HATER TAW

HP HANDPUHP

CS OSTD» TANK

-ewt- D0UES1K HA1ER LINE

GP GUARD POST

f HOSE BIBB

cp FIRE EXTINGUISHER

ESS ENERGY STORAGE SYSTEM

ISOLATION VALVE
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TOP VIEW

tML SW1D1 NOZZlf 
UnH PUJQ
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MVDVWUr

mnoH
1

paxKnx 
ftUER jm
1,000 LITERS

«4C«KICm
(MOROQ

staunnis MM^it

Mama «SIV US

NOTES:
I. MI neSONS ME « HUKIERS UUSS OlHOtWSC SPEOFm 
z MI me. PFE mwes mo sumurs. vm\cs mo onen 

ACCESSnES REQURED »MI BE SWICD. MSTMIED MO 1E51E0 
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