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1.

National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2024-0136

The NATIONAL POWER CORPORATION (NPC), through Its approved Corporate Budget 
of CY 2024 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 0 
Bid Docs

HO-PIB24-002/ 
PB231121-CM00356 (PB2)

Design, Supply, Delivery, 
Installation, Testing &
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

08 March 
2024

9:30 A.M.

21 March 
2024

9:30 A.M.
F 57,697,900.0c 
F 50,000.00

/

HO-PIG23-013/
PB231121-CM00357 (PB2)

Design, Supply, Delivery, 
Installation, Testing &
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

08 March 
2024

9:30 A.M.

21 March 
2024

9:30 A.M.
F 55,144,500.0C 
F 50,000.00

/

Venue: Kanao Function Room, NPC Bldg. Diiiman, Quezon City

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

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

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

of bids
HO-PIB24-002 Two Hundred Fifteen (215)

Calendar Davs Ten (10) Years

HO-PIG24-013 Two Hundred Fifteen (215) 
Calendar Days Ten (10) Years

1

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

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

Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts 
Services Division and inspect the Bidding Documents at the address given below during office hours 
(8:00AM to 5:00PM), Monday to Friday.

AFG-LOG-Q02.F03 
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5.

Invitation to Bid - BCS 2024-01^

A complete set of Bidding Documents may be acquired by interested Bidders from the given address an d 
website(s) and upon payment of Uie applicabie fee for the Bidding Documents, pursuant to the latest 
Guidelines Issued by the GPPB. Bidding fee mav be refunded in accordance with the auidatinmsi hauftri m

6.

the amunda omvided under Section 41 ofR.A. 9184 and its Revised IRR.
- I

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 biddeie. Only registered bidder/s shall be 
allowed to participate in the conduct of virtual pre-bid conference. Unregistered bidders may attend the 
Pre-Bid Conference at the 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. ,
Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023 
lifting the State of Public Health Emergency Throughout tt>e Philippines 
The requirements herein stated including the medium of submission shall be subject to GPPB 
Resolution No. 09-2020 dated 07 May 2020
The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

7. Bids must be duly received by the BAG 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. M Bids must be accompanied by a bid security in any of the acceptable forms and in the amount stated 
in ITB Clause 14.

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

10. The National Power Corporation reserves the right to reject any and ail bids, declare a failure of biddinc, 
or not award the contract at any time prior to contract award in accordance with Sections 35.6 and 41 of 
the 2016 revised IRR of R.A. No. 9184, without thereby incuning any liability to the aftected bidder or 
bidders.

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

12. You may visit the following websites:

For downloading of Bidding Documents: httDs://vyww.naDocQr.aov.Dh/bcsd/bids.Dhp

'mry, melchor k ridulme
Vice President, Office of the Legal Counsel and 

Chairman, Bids and Awards Committee

AFG-J.OG-002.F03 
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SECTION II - INSTRUCTIONS TO BIDDERS

I

I
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I
I
I
I
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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.

I
NATIONAL POWER CORPORATION IMTB-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.

I

6. Origin of Goods

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

7. Subcontracts

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

I

I

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 JJ ll-ITB-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

I

I

10.1. The first envelope shall contain the eligibility and technical documents of the Bid 
as specified in Section VUI (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.

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 ll-lTB-3
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i. The price of the Goods quoted EXW (ex-works, ex-factory, ex- 
warehouse, ex-showroom, or off-the-shelf, as applicable);

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

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

iv. The price of other (incidental) services, if any, listed in the 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.

I NATIONAL POWER CORPORATION lMTB-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 compiy with the said request shall not be a ground 
for disqualification.

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

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

18. Domestic Preference

18.1. The Procuring Entity will grant a margin of preference for the purpose of 
comparison of Bids in accordance with Section 43.1.2 of the 2016 revised IRR of 
RANo. 9184.

19. Detailed Evaluation and Comparison of Bids

I
19.1. The Procuring Entity’s BAG shall immediately conducts detailed evaluation of all 

Bids rated “passed," using non-discretionary pass/fail criteria. The BAG shall 
consider the conditions in the evaluation of Bids under Section 32.2 of the 2016 
revised IRR of RA No. 9184.

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 ABGs of these lots or items are indicated in the 
BDS for purposes of the NFGG computation pursuant to Section 23.4.2.6 of the

NATIONAL POWER CORPORATION ll-iTB-5
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2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of 
the ABCs for all the lots or items participated in by the prospective Bidder.

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 IRR of RA No. 9184 
shall form part of the Contract. Additional Contract documents are indicated in 
the BDS.

NATIONAL POWER CORPORATION ll-lTB-6
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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 IRR of RA No. 9184 
shall form part of the Contract. Additional Contract documents are indicated in 
the BDS.

I
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SECTION III - BID DATA SHEET
ITB

Clause
5.3

7.1

10.1

10.4

For this purpose, similar contracts shall refer to Design, Supply, Delivery, 
Installation, Test, and Commissioning of a Solar PV 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 compieted 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 all his on-going government and private 
contracts including contracts where the bidder (either as individual or as a Joint 
Venture) is a partner in a Joint Venture agreement other than his current joint 
venture where he is a partner. Non declaration will be a ground for 
disqualification of bid.

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

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

Any single bidder/s who already procured/secured the bidding documents but 
want to avail the Joint Venture Agreement (JVA) shall inform the BAC in writing 
prior to the bid opening for records and documentation purposes.
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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 httD.7/www.naDocor.Qov.ph.

To report any privacy issue, contact the Data Privacy Officer at 
dpo@napocor.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. }
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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 compiete 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/Suppiv/Services 693,000.00

TOTAL ABC 57,697,900.00

The bidders bid offer must be within the ABC of the lot/sub-iots. Bid offers that 
exceed the ABC of the lot/sub-iots, 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 iine valid/effective at the date of bidding.

Additionai documents to be submitted during Post-Qualification:

a.

b.

c.

e.

Class A - Eligibility Documents listed on the Annex A of Certificate of 
PhiiGEPs 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 ail 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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changes/replacement of said items may be allowed on meritorious reasons 
subject to validation and prior approval by NPC.

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

21.2 Notice to Proceed.
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

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

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

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

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

4. Inspection and Tests

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

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.

I
Liability of the Supplier

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

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

GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

(iii) Original and four copies of the certificate of origin (for imported Goods);
(iv) Delivery receipt detailing number and description of items received 

signed by the Procuring Entity's representative at the Project Site;

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

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

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

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

For Goods supplied from abroad:

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

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

(vii) Original and four copies of the 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 aii 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.

NATIONAL POWER CORPORATION V-SCC-3



BIO DOCUMENTS

SECTION V - SPECIAL CONDITIONS OF CONTRACT

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

LuzP2221493Se

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 forni provided in Section VIII- Bidding Forms.

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

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

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

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

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

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

Company Name 
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 fContract/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 effectivitv) 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:

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

iii. In case of claim, the Surety shall pay such claim within sixty (60) days 
from receipt by the Surety of the Obligee's notice of claim/demand 
letter notwithstanding any objection thereto by the Principal.

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

CLAUSE NO.

GW - GENERAL WORKS 
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I 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

GW-3.0

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

PROJECT DURATION

The contract period shall be two-hundred fifteen (215) calendar days 
reckoned from the receipt of Notice to Proceed inclusive of Twenty (20) 
unworkable days considered unfavorable for the execution of the works. The 
equipment shall be delivered, installed, tested, and commissioned at 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 route.

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

GW-5.0 DESIGN AND DUTY CONDITIONS

GW-5.1 Site Condition and Design Consideration

The Supplier shall be responsible for visiting the project sites and thoroughly 
investigate and familiarize himself with all the site conditions, the surrounding 
area and take particular reference to its accessibility, means of communication 
and transportation, and ail 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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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.

GW-5.2

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- lOl.OlkPaabs 
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 of vibration with a natural period longer than 0.1 
second be identified.

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

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

Design Requirements

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

a) The Supplier is responsible for the design as well as the implementation 
plan under this contract. The 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)

g)

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-five (25) years;

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

The Supplier shall design the structural support of the solar PV system 
based on the latest 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;

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

The metal structures shall be corrosion resistant and designed to allow 
easy replacement of any module and shall be in line with site 
requirements. All metal members of the solar PV mounting structures 
shall be made of hot-dipped galvanized steel compliant with the latest 
edition of ASTM A123 or as directed by the NPC;

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 ground level and lowest part 
of the module structure shall be at least 0.5 meter;

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

p) 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;

q) 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;

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

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

t) The Supplier, during construction, shall avoid any interruption to the on­
going operations or activities of 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 better conditions prior to the 
occurrence of the damage of structures/properties with NO 
ADDITIONAL PAYMENT TO NPC.

GW-6.0 SUPPLIER’S SCOPE OF WORKS 

General

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

It is not the intent of this specification to specify all technical requirements or to 
set forth those requirements covered by applicable codes and standards. The 
Supplier shall furnish manpower and supervision, high quality works, materials 
and 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 
System shall be performed, identified and furnished by the Supplier at no 
additional cost to NPC.
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GW-6.1 Hybrid System

a) Solar PV Plant

• Design, supply, delivery, installation, testing and commissioning of 
Solar PV Plant with a total installed capacity of at least 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 
material specification requirements in the Civil Bid Drawings;

the

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

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

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/electrical protection, interconnection lines and its 
appurtenances, metering system and other associated auxiliaries; 
and

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

c) Power and Energy Management System

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

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

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

• 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. The Supplier shall furnish 13.8kV kilowatt-hour meter, 
parallel connected to the existing billing meter, if any, including the 
instrument transformers as required in the Schedule of 
Requirements and Bid Drawings; and

• Supply, delivery, installation, testing and commissioning of data 
communication cables designed to operate and interface all the 
existing and newly supplied equipment such as controllers, energy 
meters, gensets, String Inverters, Power Conversion System and 
other components which are not specifically mentioned into this 
scope but requires controlling, monitoring and data acquisition. 
Cable splices and all protective hardware such as splice enclosures 
and covers, grounding and bonding hardware, etc. shall also be 
provided, installed, and tested.
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d) 13.8kV 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 X 150; 

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 ensure compliance to warranty requirements with regular 
diagnostics and monitoring of the supplied equipment/system covering 
all areas reckoned from the final acceptance date; and

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

GW-6.3 Other Allied Services

a) Conduct actual inspection of the project site and make assessment on 
its physical condition, and determine the extent of the scope of works 
required for the solar PV power system;
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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) Delivery of labor and supervision, materials and supplies, tools, and 
equipment for the construction of civil works including detailed design of 
associated civil/structural works for all equipment to be supplied by the 
Supplier and as specified herein;

f) Provide 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;

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

h) 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;

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

k) 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/parallel, number 
of solar panels per string/MPPT/array);

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

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

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

GW-7.0 SPARE PARTS 

General

The Supplier shall have an established service center with experienced 
technical personnel that will promptly and efficiently cater the repair and 
maintenance requirements of the supplied equipment during the warranty 
period. Supplier shall provide the contact details & response/resolution time for 
service/parts replacement requests.
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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 inten/al. 
This list is preliminary and subject to changes in order to conform with the final 
design without any additional cost. The final list of spare parts shall be 
submitted to NPC for approval not later than one (1) month prior to the delivery 
of the equipment.

Spare Parts for Solar PV System

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

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

b) Three (3) pieces - V\find 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

GW-8.0 TOOLS AND APPLIANCES 

General

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

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

1 One (1) thermocouple per String, referto GW-6.3 item d.
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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,

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

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

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

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

All brochures/catalogues shall be written in English. If in foreign language other 
than English, it must be accompanied by a 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 

1 kVDC)
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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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, 16GBRAM, 
1-TB SSD, 2Ghz, 32" screen size and with the latest pre-installed 
windows operating system compatible with manufacturer’s or supplier's 
software) needed in programming the PEMS and ESS control setting 
complete with licensed CD-ROM drive dongles including other digital 
components that require exclusive programs from the manufacturer 
with free update throughout the operating life of the equipment. The 
desktop shall also have an uninterruptable power supply (UPS).

b) Communication system maintenance tools.

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

GW-9.0 FIRE FIGHTING SYSTEM

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

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

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

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

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

GW-10.0 INSTALLATION REQUIREMENTS

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

The installation of the PV arrays, inverters and other components shall be as 
per I EC 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 otherwise make good by the Supplier to 
the satisfaction of and at no cost to NPC.

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

During installation, the Supplier shall provide adequate lifting gears and other 
protective devices that may be required to prevent damage to the equipment 
during and after installation. The Supplier shall be responsible for the correct 
positioning and leveling of the equipment and auxiliaries, and any checking 
made by NPC during the course of the work shall not relieve the Supplier from 
his responsibility. The equipment shall be carefully lifted or glided on their 
respective foundations by using only approved methods and devices on a 
manner that will prevent damage during erection/installation. They shall be 
positioned on locations as shown on the drawings.

The equipment shall be set level and checked true to grade and alignment. 
Foundation bolts/bed plates of the number and sizes required shall be supplied 
and installed by the Supplier. The cost of which shall be included in the cost for 
the installation of respective equipment.

Welding works for structural steels and piping system shall be by electric arc 
process. The procedure, testing and inspection shall conform generally with the 
relevant approved standards and to the approval of NPC. Weld joint 
preparations shall be in accordance with approved standard and to NPC’s 
approval. Approval of the welding procedure, etc. shall not relieve the Supplier 
of his responsibility for correct welding, electrodes and for minimizing distortion 
in the finished structure and piping systems.

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
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equipment. Any part of fixed structures that has been torn down and used as 
temporary access during the removai of the existing facilities/equipment may 
be left open and provided with temporary tarpaulin or equivalent type of cover 
untii the new equipment have been unloaded and installed. Such temporary 
access shall be brought back to its original form by the Supplier to the 
satisfaction of NPC.

GW-11.0 PACKING, SHIPMENT AND STORAGE

GW-11.1 Packing/Crating

I

The Supplier shall effect proper packing/crating to ensure that the equipment 
and components are adequately protected from damage during shipment and 
subsequent storage. Utmost care shall be observed in packing/crating delicate 
equipment and electronic devices such as control panels, instruments, and 
other sensitive parts or components.

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

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

Flanged connections shall be protected by a Vi 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. Ail loose parts shall be 
crated or boxed for shipment and appropriately identified. Where shipment is 
braced internally, it shall be marked conspicuously, "Remove internal braces 
before testing and operating”.

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

As the shipment may be left in open storage at the designated place, the 
Supplier shall ensure that the delivered items have appropriate protection from 
water and other elements. All delicate electrical and mechanical parts 
susceptible to damage from moisture shall be packed in hermetically sealed 
container or other approved containers within their packing cases, with all 
machined surfaces coated with a rust preventive compound. All sealed
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packages shall include bags of silica or equally moisture absorbing chemical. 
When electric space heaters or air conditioners are provided for that purpose, 
these should be wired to the outside of the equipment so that energization 
immediately upon receipt is possible without disassembly of crates, etc. This 
also requires that no combustible material be left inside the equipment.

All equipment belonging to the same system/skid shall be properly marked and 
packed in the same crate as much as practicable. The Supplier shall not mix 
equipment and parts of one system with another to avoid confusion during 
assembly.

Valves, including its bolts, nuts, and washers, shall be separately packed and 
properly marked according to plant system, size, and number of pieces.

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

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

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

NATIONAL POWER CORPORATION

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

OF CONTENT 

NET WEIGHT 

GROSS WEIGHT 

DIMENSION 

CRATE NO.

.kgs.

.kgs.
mJ

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

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

GW-11.2 Shipment/Transport

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

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

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

a) Inspection and verification of the packing list;

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

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

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

Shipment of equipment and materials to be supplied by the Supplier should be 
through carriers of Philippine registry. However, goods may be shipped by a 
carrier which is not of Philippine registry provided that a certification of its non­
availability is issued by the nearest port authority within ten (10) calendar days 
from the date the goods are ready for shipment.
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GW-11.3 Storage

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

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

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

GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS

GW-12.1 Drawings Contained in the Tender Document

The drawings contained in relevant section of this tender document shall be the 
Bid Drawings and/or Reference Drawings which shall be utilized for bidding 
purposes only unless otherwise stated. They are considered as defining the 
minimum requirements for the design of the equipment to be furnished and to 
show the general layout and equipment arrangement which indicate limiting or 
mandatory dimensions and elevations. However, if such indicated dimensions 
are found deemed inadequate during the implementation stage, changes or 
adjustments may be made subject to MFC’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 NFC'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 NFC’s formal approval.
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All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand corner, in addition to the Supplier’s name with signature, 
the date, drawing scale, drawing number and title, and contract number as 
given in the Specification. Drawing Title Blocks per NPC standard 
specifications shall be provided to the Supplier during the contract stage.

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

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

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

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part 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.
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Drawings approved by NPC shall in no way relieve the Supplier from entire 
responsibility for engineering, design, workmanship, material and all other 
liabilities under the Contract,

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-20



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP2221493Se

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

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

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

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

GW-12.3.3 As-Built Drawings

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

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

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

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

GW-12.3.4 Processing of Drawings/Documents

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

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

NPC shall review, comment or note corrections to be made and return two (2) 
copies to the Supplier within twenty (20) calendar days after receipt of the 
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
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Returned for Corrections”. Prints marked '‘Approved’’ or “Approved with 
Corrections Indicated” authorize the Supplier to proceed with the 
procurement/fabrication, assembly and construction of the works shown on the 
drawings, with corrections, if any, indicated thereon.

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

If minor revisions are made after a drawing has been approved, the Supplier 
shall Incorporate the corrections on the as-built drawings to be submitted by 
the Supplier. No major revision affecting the design shall be made after a 
drawing has been marked “Approved” without re-subrnitting 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 Parts List, and Preventive Maintenance Schedule/ 
Procedure and Troubleshooting during the life span of the Solar PV System 
and its components.

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

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

The following requirements shall be included but not limited to:

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

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

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

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

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

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

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

h) Preventive Maintenance Schedule for all equipment with servicing 
procedures including instructions for dismantling and/or replacing 
components, routine electrical and communication interface checking 
procedures, performance check and tests, checks for cleaning, 
lubricating and otherwise caring for equipment. These procedures shall 
include 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;
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j) Special and standard tools list stating the item’s purpose and operating 
manual as well as other procedures/instructions needed for the care 
and maintenance of the tool/equipment such as calibration;

k) Emergency Restoration Procedure for the 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 
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 or 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" shall not be revised or modified without the prior 
approval/confirmation of NPC or except where extension of the contract period 
is approved in accordance with relevant provisions of the specification.

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

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

GW-12.7 Progress Report

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

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

GW-12.8 Documents for NPC’s Records

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

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

b) Factory/Performance Test Results

GW-13.0 INSPECTION AND TESTS

GW-13.1 General

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

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

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

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
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submit test reports in five (5) copies to NPC at least two (2) weeks after the 
conduct of the tests.

GW-13.2 

GW-13.2.1

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

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

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

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

Tests at Supplier’s Premises

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, ESS supplied by the Supplier shall be 
given the manufacturer's standard factory test and/or as required in the relevant 
sections of the technical specifications.

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

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

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

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

ENERGY STORAGE SYSTEM

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

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

SOLAR PV SYSTEM

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

Equipment Codes/Standards

Solar PV Module

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

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

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

String Inverter
lEC 62109-1 -

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

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

Transformer ANSI
C57.12.90 -

Standard Test Code for Liquid- 
Immersed Distribution, Power, and 
Requiatinq Transformers and Guide

NATIONAL POWER CORPORATION

EID
VI-GW-27



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

for Short-Circuit Testing of 
Distribution and Power Transformers

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

GW-13.3 Pre-Commissioning/CommIssionIng Test

GW-13.3.1 General

After installation of the equipment and its associated auxiliaries, the Supplier 
shall notify NPC of the date when the plant is ready for pre­
commissioning/commissioning test at site. The timing and duration of the test 
shall be as mutually agreed by NPC and Supplier and shall be satisfactorily 
completed as required under the Contract.

The Supplier shall submit Personal Data Sheet of the proposed Commissioning 
Engineer/s for NPC’s evaluation and approval at least one (1) month prior to 
testing. All tests shall be carried out in accordance with the approved 
procedures submitted by the Supplier or as directed by NPC.

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

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

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

GW-13.3.2 Pre-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 PTs;
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;
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b) Visual and Audible Alarm System;
c) Human Machine Interface remote functionalities:

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

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 (lOdays).

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.

Performance TestsGW-13.4

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

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

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

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

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

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

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

(correction curves shall be submitted with the Bid)

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

GW-13.4.1 Solar PV Power System

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

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

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

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

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

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

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.
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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.
b.
c.
d.
e.
f.
g-
h.

k.
l.
m.
n.
o. 
P-
q.
r.
s.

Nominal Rating (kW);
Usable Energy (kWh);
Power Swing(kW);
Reverse Power Swing(kW);
Power Swing Response time(milliseconds)
Reverse Power Swing Response Time (milliseconds): 
Power factor;
Overloading;
Nominal Charge/Discharge (A);
Maximum Charging Current (A);
Maximum Discharge Current (A);
Nominal Terminal Voltage (Vdc);
Minimum Operating Voltage (Vdc);
Maximum Operating Voltage (Voc);
Maximum Normal State of Charge (%);
Minimum Normal State of Charge (%);
Round-Trip Efficiency (%);
Battery Management Functionalities; and 
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.
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GW'13.5 Reliability Test (10 days)

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

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

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

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

GW-13.6

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

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

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

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

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

Tests Failures

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

If the 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 con-ections 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

NATIONAL POWER CORPORATION VI-GW-32



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

___________ LuzP22Z1493Se

the guarantees, then these results shall become the basis in applying the 
applicable penalties, if any.

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

GW-13.7 Test Reports/Certificates

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

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

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

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

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

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

GW-14.0 TRAINING OF NPC PERSONNEL

GW-14.1 Genera!

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
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equipment starting from Start of Pre-Commissioning/Commissioning and 
thereafter up to the issuance of Certificate of Acceptance.

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

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

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

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

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

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

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

metering data;
d) Faultfinding:
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.
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GW-14.3 Operating and Configuration Editor Software Program

Ail 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 
specified in this section.

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

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

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

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

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

or as specified in the relevant sections of this Specifications.

GW-15.2 Treatment for Shipping

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

The various items to be shipped shall be thoroughly cleaned before shipment 
so as to eliminate dirt, rust and grease, all welding slugs and spatters, and 
loose metals.
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All metallic machined surfaces shall be covered with a protective coating. This 
coating shall be effective against salty air and shall be easily removable at site.

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

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

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

GW-15.3 Application of Paint

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

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

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

Paint shall not be applied to machined surfaces, corrosion resistant materials 
or linings, unless othenwise 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.
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Equipment and auxiliaries which are shop-fabricated/assembied 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.

GW-16.0 QUALITY ASSUi^NCE 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 ail 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;
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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

GW-16.4

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

Records

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

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

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

GW-16.5 Reporting and Corrective Action

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

GW-17.0 MEASUREMENT OF PAYMENT

Measurement of payment for all works shall be based on the requirements 
specified in the relevant clauses of the technical specifications or the bid price
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of each item as shown in the Schedule of Requirements, The cost shall cover 
ail 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.

GW-19.0 GUARANTEE

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

The Power and Energy Management System (PEMS) shall also have a 
minimum warranty of five (5) years including the hybrid controller, PV/sotar 
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:
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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/supen/ise necessary cleaning, repair, trouble shooting, parts 
replacement; and

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

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

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

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

Accordingly, the warranty bond shall be extended.

In the event that undue delay is being caused by the Supplier for failing to 
attend the 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-hoiir 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 specifically mentioned in the Section and 
Schedule of Requirements shall be included:

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

• Connecting up of water, gas and electricity from the mains of the site 
indicated by the NPC Representative to the points of use 
Provision of small equipment and tools
Safeguarding the Works against surface water, which shall normally be 
reckoned with, and its possible necessary removal 
Protecting the Works from heat, wind and rain 
Protection and safety measures required
Protecting the executed works and the items handed over the execution of 
same from damage and theft up to the time of acceptance 
Supplying of the operational materials 
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

PAINTING AND VARNISHING

General

AW-2.3

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 ail 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 ail 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 place, the Supplier shall promptly move to the newly designated 
place. The storage space floor shall be adequately protected from damage 
and from paint. Paint shall be covered at all times, safeguards taken to 
prevent fire.

AW*2.4 Colors and Samples

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

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 uniformly flowed on. All 
brushes shall be clean and in good condition, with heavy brushes preferred. 
Light brushes shall not be permitted.

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

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

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

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

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

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

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

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

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

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

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

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 specialty shaped brushes shall be used for rivet and bolt heads, 
protruding corners, sharp section edges and places of difficult access.

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

In paint systems involving coats, the various 
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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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 shall contain up to 30% thinner of clean, fresh water as the 
surface requires.

Wooden Surfaces

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

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

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

pigments.

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

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

1. First Coat. Fill open grained wood with natural wood paste 
fillers, as is, or mixed with oil-wood stain to obtain desired 
shade. Apply along the grain within 30 minutes. Let dry 
overnight and sand lightly.

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

3. Third Coat. Spray required coats of lacquer sanding sealer.
Let dry for 30 minutes and sand to smooth.
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4. Choice of any of the following topcoats:

Clear flat lacquer - for standard flat effect.
Clear dead fiat lacquer - for complete flat lacquer.
Super dead flat lacquer - for complete flat lacquer.
Clear gloss lacquer - for standard gloss effect.
Water w/hite 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 - Unpiasticized 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 wail 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.
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AW-4.0

AW-4.1

AW-4.2

AW-4.3

WATERPROOFING

General

AW-4.4

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

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

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

Materials

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

Surface Preparation

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

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

Execution of Work

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

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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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:

AW-4.5

AW-4.6

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

AW-5.1

AW-5.2

CONCRETE MASONRY WORKS 

General

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

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

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

Materials

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

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

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

a) Masonry grout for filling ceils 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 Cl 50, 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.

AW-5.3 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 shali be applied 
with a wooden float.

AW-5.4 Concrete Lintel

I

Unless otherwise indicated, provide concrete lintels over all openings in 
concrete unit masonry walls. 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 
ail work necessary to complete all cement plaster finish.
Piaster 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 wall with its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set 
at the exact thickness of finished plaster. Around all openings and the 
intersection with the ceiling grounds are installed.
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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

AW-7.1

AW-7.2

AW-7.3

CONCRETE FLOOR HARDENER

Genera!

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.

Materials

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

Measurement and Payment

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

Unless othenwise 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 all 
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 all 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 ail 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) Thoroughiy saturate every linear meter of excavation for footings and 
other cement work.

AW-10.4

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.

Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for soil treatment. Payment will be 
made at the corresponding pertinent pay item under architectural works in the 
Schedule of Requirements. Payment shall constitute full compensation for all 
labor, materials, equipment, tools and incidentals necessary for the 
completion of this work.
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AW-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 performed by skilled workmen in accordance with the 
construction and shop drawings and the manufacturer's standard.

Shop drawings and manufacturer’s catalogue showing product standards and 
technical data will be provided by the 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.

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

I

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 
detaiied 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 instailation 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

NATIONAL POWER CORPORATION
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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.

CW-1.7

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

Construction Power

I

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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I
I

CW-1.10 Removal of Camp and Construction Facilities

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

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 ail 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:

I

I

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

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

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

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

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

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

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

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

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

f) Construclion/lnstallation shall be carried-out in a manner where 
landslides and erosions are minimized.

I
I
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g) Avoid unnecessary opening/ciearing of areas outside construction 

sites or destruction of vegetative cover, especially cutting of existing 
trees; and to re-vegetate disturbed areas.

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

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

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

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

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

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

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

CW-3.3 Measurement and Payment

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

CW-4.0

CW-4.1

SITE GRADING

Scope

CW-4.2

CW-4.2.1

I
I

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

Clearing, Grubbing and Miscellaneous Work

Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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

CW-4.3 Grading

CW-4.3.1 General

I

I

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 materiai 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

I

I

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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I
I

I

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

Ail 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

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

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

CW-4.7.5 Grading Fill

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

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

I

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

No classification will be made on the materials excavated. The Supplier shall 
determine his/her unit bid price for structural excavation based on unclassified 
material regardless of the nature of the materials actually encountered and 
excavated.
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CW-5.2.2 Structural Fill

I

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh SievesI

50.0 mm (2”)
25.4 mm (r)
9.5 mm (3/8”)

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

0.074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

CW-5.2.3 Special Foundation, if any

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

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

I

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 bon-ow 
areas proposed by the Supplier and approved by the NPC.

Backfill for Sewerage and Drainage Pices - 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.

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

CW-5.3

CW-5.3.1

Construction

Excavation

I

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

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

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

b. Structural Excavation. Structure Other Than Pines

The Supplier shall excavate the foundations to the specified side 
siopes 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.

NATIONAL POWER CORPORATION VI-CW-11



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se
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

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 iayers and compacted until the 
required bearing capacity is attained.

CW-5.3.4 Backfill

1. Structures. Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled 
with approved materials in horizontal layers, each not exceeding 
15cm. (6") in loose volume thickness. Each layer shall either be 
moistened or dried as directed and thoroughly tamped with tampers 
having no less than 160 cm2of tamping area and weighing not less 
than 20 kg. The last layer shall be neatly brought up to the level of the 
adjoining finished grade surface.

I
I
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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

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

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

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

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

I NATIONAL POWER CORPORATION □)> VI-CW-13



BfD DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se
CW-6.0 CONCRETE

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

CW-6.3 Materials

CW-6.3.1 Cement

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

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

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-6.3.3

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.

Foims 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 waies will be considered to be excessive. Should any form of the 
forming system, even though previously approved for the use, produce a 
concrete surface with excessive undulations, its use shall be discontinued 
until modifications, satisfactory to NPC's Representative, have been made. 
Portions of concrete structures with surface undulations in excess of the limits 
herein stated may be rejected by the NPC.

Form fasteners consisting of bolts, clamps or other devices shall be used as 
necessary to prevent spreading of the forms during concrete placement. The 
use of ties consisting of twisted wire loops to hold the forms in position will not 
be permitted.

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

Coating; Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of nitrocellulose lacquer, except as 
specified otherwise. Mineral oil shall not be used on forms for surfaces, which
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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.% Strenoth
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-aocredited 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 instaliation/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 (mil! 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

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

Bars 6mm® to 20mm® inclusive 
Bars 25mm® and 28mm®
Bars 32mm® and greater

D=6d
D=8d
D=10d

Bends and hooks in stirrups and laterai 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 (ACI- 
301) '

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

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

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

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

All p'acement 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

permitting violation or compromise thereof;

a. Height of bottom bars ±6mm above form
b. Lengthwise positioning ±50mm of bars
c. Spacing bars in walls and ±25mm

d.
solid slabs
Spacing bars in beams and ±6mm

e.
footings
Height of top bars ±6mm

f. Stirrup spacing:
(1) For any one stirrup
(2) For over-all group

±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 mm®. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, 
shall be submitted to the NPC. If the Supplier elects to use butt splicing of 
reinforcing, he shall submit complete details of the process to be used by the 
NPC. If the butt splices are used the Supplier shall ensure that the splice 
meets the requirements specified herein by performing at least three splices 
which shall be submitted for tests to a testing laboratory that has been 
approved for such testing by the NPC. The cost of these shall be borne by the 
Supplier.
All reinforcement shall be furnished in the full lengths indicated on the 
Drawings. Splicing of bars, except where shown on the Drawings will not be 
permitted without the written approval of the NPC. When allowed, splices 
shall be staggered as far as possible and with a minimum separation of not 
less than 40 bar diameters. Not more than one-third of the bars may be 
spliced in the same cross section, except where shown on the Drawings.

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

Splice Type Grade 40 Min.Lao But Not 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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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 all welds by 
standard welding symbols.

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

Certificates of Conformance for the following:

• Bolts, Nuts and Washers
• Welding Electrodes and Rods
• Paint
• Steel
• Certified Test Reports

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

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

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

CW-8.2 Materials

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

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

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

CW-8.2.1 Steel

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

Structural Steel: 

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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CW-8.2.3 Accessories:

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 embedded in concrete or mortar. Surfaces to be welded 
shall not be coated within 12 mm from the specified top of the weld prior to 
welding. Ensure that the surfaces are thoroughly dry and clean when the 
paint is applied. Do not paint on wet weather except under cover. Do not 
apply paint to steel, which is at a temperature that will cause blistering or 
porosity or will otherwise be detrimental 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 otherwise become 
defective, shall be cleaned and thoroughly covered with one 
coat of shop coat paint. When the paint applied for touching up 
bolt heads and abraded surfaces has become thoroughly dry, 
apply two field coats of marine epoxy paint subject to the 
approval of NPC.
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Marking: Prior to erection, members shall be provided with a
painted erection mark, in addition, connecting parts assembled 
in the shop for remaining holes in field connections 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.

CW-8.3.4 Erection

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

Visual Inspection of Welding: After the welding is completed, hand or power 
wires brush vyelds, thoroughly clean them before the inspector makes the 
check mspection. Inspect welds with magnifiers under strong, adequate light 
forr,fu^ace crackin9. porosity, and slag inclusions; excessive roughness- 
unniled 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

NATIONAL POWER CORPORATION

ETHi VI-CW-27



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

CW-8.4

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 drawinas 
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.

7.

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

1Not applicable on non-critieal stfuclures/joints and as directed/required by NPC Design Engineer.
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I
I

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-10.4 Pipe Installation

CW-10.4.1 General

Before any drain pipe is installed, the sand or concrete bedding shall have 
been prepared and approved in accordance with the grade, shape, and 
dimensions shown on the drawings, or as directed by the 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 iaid after five (5) days elapsed after placing 
the concrete bedding.

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

CW-10.5 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, arid 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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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
I

1
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 S-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,

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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formed between the blocks and the mortar at the time it is laid. Any 
horizontal and vertical CHB wall reinforcements shall be anchored to 
concrete works by means of 10 mm (3/8”) round by 609 mm (24”) long 
dowels. Embedding of anchor bolts, expansion shields, conduits, etc. 
shall be done as the erection progresses.

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

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

Mortar Proportions

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

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

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

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

All welding work shall conform to the Specifications for Welded 
Highway and Railway Bridges of the American Weldinq Societv 
(AWS). a 1

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

Surfaces to be painted shall be clean, dry, smooth and free from dust, 
rust, grease or oil. Sufficient time shall be allowed between coats of 
paints to insure complete drying but in no case less than 24 hours. No 
painting shall take place during the presence of rain, fog dew or 
where the surfaces may otherwise be damp. All work shall be done in 
a high-quality workmanship manner, leaving finished surfaces free 
from runs and sags.
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CW-11.4 Measurement and Payment

CW-11.4.1 Perimeter Barbed Wire Fence

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

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

I

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 
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be 
taken at random as a sample for test purposes, except in no case shall less 
than two (2) samples be tested. To determine compliance with the 
requirements of this specification, the test specimens for each of the test 
specified shali 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, otherwise the lot represented by the sample may be 
rejected.

CW-12.2.3 Fine/Coarse Aggregates and Water

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

CW-12.2.4 G.l. Pipes

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

CW-12.2.5 Structural Steel

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

CW-12.3 Construction

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 Welding Society 
(AWS).

Measurement and Payment

Seclusion Fence including Vehicular and Pedestrian Gate

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

Payment for seclusion fence shall be made at the corresponding contract unit 
price for seclusion fence, shown on the Schedule of Requirements which 
payment shall include the cost of furnishing all labor, materials, equipment 
arid tools necessary for the construction of seclusion fence including 
reinforced concrete posts, CHB wall and footing, excavation and backfill.
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CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-13.1 Description

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

CW-13.2 Pole Requirements

The poies 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

I

CW-13.3

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

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.

Pole Erection

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

Depth of Pole Setting
Length of Poles In Earth In Rock

Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5,0 1.22 4.07.62 25 1.40 4.6 1.22 4.0
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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-arms and hardwares shall be assembled and installed properly in 
accordance with the drawings. All nuts and locknuts shall be adequately 
tightened.

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

CW-13.4 Measurement and Payment

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

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

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

EW - ELECTRICAL WORKS

EW - 1.0 - SOLAR PV SYSTEM
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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,
technical specifications and standards for the Solar PV modules, Mounting
structures, inverters, AC and DC switches and protections, etc.

EW-1.2 Solar PV Modules

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

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

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

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

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

iEC 61730-1 PV module safety qualification - 
Requirements for construction

lEC 61730-2 PV module safety qualification - 
Requirements for testing

IEC 61701 Salt mist corrosion testing of 
photovoltaic (PV) modules

A copy of the type qualification/test certificates of the PV module issued 
by authorized international organization in accordance with the 
abovementioned standards shall be submitted during post-qualification. 
Use of other standards shall be subject to the approval of the National 
Power Corporation.
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e) The proposed Solar PV Module shall be sourced from a manufacturer 
included in the Tier 1 category listed by Bloomberg New Energy 
Finance as of bidding date. A copy of the Bloomberg list shall be 
submitted during post-qualification.

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 (V0c) at STC
6. Voltage at maximum power point (Vmax) at STC
7. Current at maximum power point (Imax) at STC

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

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

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

k) The SPV modules shall have one make / model. Its outputs shall be 
within the tolerance of +/- 3% in each string to avoid array mismatch 
losses.

EW-1.3 String Inverters

a)

b)

c)

d)

e)

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

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

All inverters shall have the same manufacturer and model. Each of
which shall have a nominal output rating of not more than SOkW,

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

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

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

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

i) The string inverters shall be of the grid-interactive type. It shall have 
protection against overvoltage and unintentional islanding that detects 
islanding conditions and automatically disconnects the system from the 
grid. The solar PV system will be automatically reconnected to the grid 
when the power has been restored.

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

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

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

lEC 62116 Utility-interconnected photovoltaic inverter
- Test procedure of islanding prevention
measures

A copy of the certification and approvals in accordance with the 
abovementioned standards shall be submitted during post-qualification. 
Use of other standards shall be subject to the approval of the National 
Power Corporation.

k) The inverter shall be rated for outdoor operation. It shall be placed away 
from direct sunlight and shall be provided with necessary housing or 
protection, if necessary, to ensure its maximum service life.

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 othenwise 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
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batteries are fully charged, and the load demand is iow, the inverter 
shall be able to control its output to match the prevailing demand.

EW-1.4 DC Boxes

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

d) The DC Boxes shall be permanently marked and labeled. It shall have 
swinging doors or covers and shall be accessed by a lock or other 
approved means.

e) If the string inverters have a built-in DC protection/disconnect switch 
and DC SPDs (at least type II) per string, the Supplier shall still furnish 
a separate DC 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) The AC Combiner box shall be dust proof, vermin proof, waterproof, 
sturdy and shall be IP65 rated.

b) 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;

1. incoming cables from each string inverter
2. AC circuit breakers of each string inverter
3. Main AC circuit breaker
4. At least type II AC surge protection devices (SPD)
5. Digital Metering System
6. Outgoing cables to the low voltage side of the SPP Transformer

NATIONAL POWER CORPORATION
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7. Provision for earthing

d) The AC combiner box shaii be permanentiy marked and iabeied. It shaii 
have swinging doors or covers and shall be accessed by a lock or other 
approved means.

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

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

ITEM DESCRIPTION : REQUIREMENTS 'T'Eis

1 Number of Wires 3 or 4
2 Voltage, V 120-480
3 Accuracy class 0.5 or better
4 Current Range Class 10
5 Freguency, Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable

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

Yes
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10 Communication Port for 
Kilowatt-hour meter To be Provided

11 Meter Test Block
No. of Poles 10 (4 Voltaqe & 6 Current Terminals)
Rated Voltaqe, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required

12 Metering Current
Transformer

a. Application 
(Indoor/Outdoor) Outdoor

b. Insulation type Full cast 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
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as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.

EW-1.7 DC and AC Switches

a) DC Side

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

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

b) AC Side

2.

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) 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 and AC combiner box

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

c) AC Power cables shall be suitable for outdoor installation with adequate 
abrasion, UV and water resistance. It shall have polyvinyl chloride 
insulation and covered with 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.

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

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

f) DC Cables shall be terminated with tinned copper end-ferrules to 
prevent fraying and breaking of individual wire strands. A marking near 
the terminals to indicate the destination of each cable shall be provided 
for future maintenance. It shall be designed for heavy duty operation,
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I. 5kV grade, insulated and stranded copper conductor. MC4 
connectors shall conform with EN 50521 and Philippine Electrical Code

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 &
II.

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

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

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

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

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

f) The Solar PV power plant shall be provided with an automatic ground- 
fault protection device or system. The ground - fault protection shall 
be capable of detecting a ground fault, providing an indication of the 
fault, interrupting the flow of fault current and automatically disconnects 
the conductors and/or shuts off the inverter for that portion faulted array.
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EW-1.10 Solar PV Plant (SPP) Transformer

EW-1.10.1 General

This specification covers the technical and associated requirements for the 
SPP transformer and accessories for use in electric generating plants. The 
rating of this transformer is specified in the Technical Data Sheets and in GW 
-6.0 Supplier’s Scope of Works. The supplied transformer shall be in 
accordance with the latest revision of IEEE Std. C57.12.00.

EW-1.10.2 Technical Requirements

The supplied SPP transformer for Sabtang Solar PV Plant shall meet the 
following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling ONAN

2 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and is 
Polychlorinated Biphenyls 

(PCB) free
3 Type Two-winding Transformer

4 Audible Sound Level Refer to Table specified 
under EW-1.10.3.8

5 Vector Group YNdl 1
6 Temperature

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta
8 Insulation Level

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

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

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

9 Winding Material 100% Copper
10 Bushing Material Porcelain
11 % Impedance at Rated kVA Manufacturer’s Data
12 Efficiency
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a. At 100% load By Supplier
b. At 75% load By Supplier

13 Tap Changer No-Load
14 Taps

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

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

16 Tolerances

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

value

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

value

c. Impedance
+ 10% of the 

manufacturer's specified 
value

17 Ground Terminal Connection Suitable for 100 mm2 
copper conductor

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

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

Reports to be submitted Yes

EW-1.10.3 Design Requirements 

EW-1.10.3.1 Rating

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

EW-1.10.3.2 Voltage

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

1 Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted. 
NATIONAL POWER CORPORATION
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EW-1.10.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-1.10.3.4 Overload Requirement

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

EW-1.10.3.5 Short Circuit Withstand Capability

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

EW-1.10.3.6 Transformer Loss Evaluation

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

Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48
51-100 51
101-300 55

301-500 56
750 57-
1000 58

NATIONAL POWER CORPORATION VI-EW-1,0-11
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1500 60
2000 61
2500 62

EW-1.10.3.9 Tolerances

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

EW-1.10.3.10 Electrical Insulating Oil

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

NATIONAL POWER CORPORATION VI-EW-1-0-12
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The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-1.10.4.3 Windings

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

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

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

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 650C temperature rise. The bushings shall also be capable of 
carrying overload currents as required by EW-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

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

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

EW-1.10.4.6 Tank

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

All openings such as Joint between the case and cover, bushings, insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces and 
allow for bolt holes. No bolts shall pass to the inside of the case and cover. 
Flanges shall have gaskets which will remain oil-tight and will not deteriorate 
under severe conditions. The tank with radiator fitted shall be tested for leaks 
before painting.

EW-1.10.4.7 Radiators

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

EW-1.10.4.8 Hardware

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

EW-1.10.5 Fittings and Accessories

The following transformer accessories shall be included:
a) HV Bushing
b) Oil Level Indicator

NATIONAL POWER CORPORATION VI-EW-1.0-14
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c) Oil Sampling Plug
d) Oil Drain Valve
e) Oil Temperature Indicator
f) Pressure Relief Valve
9) Lifting Lugs
h) Anchor Bolts
i) Earthing Terminals
j) HV/LV Insulating Shroud

EW-1.10.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in
accordance with the latest standard of IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

a) Kind of transformer
b) Number of this standard
c) Manufacturer's name
d) Manufacturer's serial number
e) Year of manufacture
0 Number of phases
9) 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
1) Short circuit impedance (in %Z)
m) Type of cooling (i.e. OA, ONAN, etc.)
n) Insulation voltage (withstand voltages)
0) Insulating liquid
P) Temperature rise (in °C)
q) Total mass, kg
r) Mass of insulating oil

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

EW-1.10.7 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation/maintenance of transformer.

EW-1.10.8 Tests

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

EW-1.10.8.1 Routine Test

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
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4. Mechanical (Leak Test)

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

EW-1.10.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer’s guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the excess 
in losses shall be evaluated at the following rated cost and the resulting amount 
shall be deducted from the contract price.

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

Price in PhpA/Vatt for the no-load losses as stated in the 
Technical Data Sheets

S

Where:

S = Amount to be deducted from the Contract Price

Nl-l 

Nlm = Measured no-load losses expressed in Watt
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Nlg

Ll

Llm

Llg

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

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

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

EW-1.10.10 Data and Documentation Requirements

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Outline drawings of transformer and accessories showing the 
following:

a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing
d) Marshaling box with connection diagram

2. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

3. Duly signed Routine Test Results; and

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

EW-1.11 Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in monitoring and documenting the construction of Solar 
PV Plant and Energy Storage System.

The materials to be furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including 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.
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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.

The Supplier shall define the focusing ranges and allowable minimum distance 
in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the construction 
sites. For full coverage of the cameras, the job site cameras shall be installed 
in an elevated area within the site while is out of reach of the construction 
equipment. It shall include supports and mounting poles (if required) for the 
ease of the Installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have a 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow the latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

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

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

EW-1.11.2 Technical Requirements

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

NATIONAL POWER CORPORATION

DESCRIPTION NPC
REQUIREMENTS

1 Type Time-Lapse Camera
2 Quantity As specified in the

TDS and SOR
3 Control Display Thin-Film-Transistor (TFT) 

Liguid Crystal Display (LCD)
4 Image Sensor Resolution At least 1.3

Megapixel CMOS
5 View Angle At least 110 degrees
6 Still Image Resolution 1280x720
7 Time Lapse Interval 15 minutes/ 

User-programmable
8 Battery Type Standard AA or AAA Sized 

Alkaline Batteries
9 Battery Life At least 120 days of 

image recording
10 Additional Batteries (Scare) To Be Provided
11 Enclosure IPX4 compliant
12 Storage Memory SDHC
13 Storage Capacity 32 GB
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DESCRIPTION NPC
REQUIREMENTS

14 Additional Storage per camera 
(Spare) At least one (1)

When the installation of the job site cameras is completed, the operation and 
safekeeping shaii be turned over to NPC.

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

EW-1.12 Measurement of Payment

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

EW - ELECTRICAL WORKS

EW - 2.0 - ENERGY STORAGE SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-2.0
EW-2.1
EW-2,2
EW-2.3
EW-2.4

EW-2.5
EW-2.6

EW-2.7

ENERGY STORAGE SYSTEM.......................................................................... 1
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Scope of Works..................................................................................................... 2
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Energy Storage System (ESS)................................................................................ 3
EW-2.4.1 Battery Management System (BMS)...................................................3
EW-2.4.2 Battery Modules/Batteries................................................................... 4
EW-2.4.3 Power Conversion System (PCS) / Battery Inverter............................... 5
EW-2.4.4 ESS Control System (ECS) / ESS controller.......................................... 5
EW-2.4.5 ESS Digital Energy Meter................................................................... 5
EW-2.4.6 ESS Enclosure/Cabinet...................................................................... 7
EW-2.4.7 ESSTransfonrier...............................................................................8
Warrany............................................................................................................... 17
Track Record....................................................................................................... 17
EW-2.6.1 ESS Manufecturer............................................................................ 17
EW-2.6.2 Battery Manufacturer.........................................................................17
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) Stafe 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 available of the Usable Range of 
SoC.

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

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

i) End of Life (EoL) is defined as the instance where the Usable Energy 
falls below the required value as determined by the SoH indicator 
and/or a performance test.

j) Cycle Lifetime is the number of full charge and discharge cycles 
between the EoL and BoL at nominal C rating (g250C.

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

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

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

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

Battery Management System 
Battery Modules / Batteries 
Power Conversion Systems / Battery Inverter 
ESS Control System / ESS Controller 
ESS Transformer

EW-2.2 SCOPE OF WORKS

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

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

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

c) Back-to-back guarantee/warranty with equipment manufacturer(s). 
Supplier shall provide/extend all warranties provided by the 
manufacturer to NPC. In case the supplier Is unable to rectify/remedy 
defects in the product, they shall shoulder all expenses that the 
manufacturer may levy to remedy/rectify the defects.

d) Complete documentation:

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

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

configuration software)
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• 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 ofNPC Personnel.

EW-2.3 SITE CONDITIONS

a) Environmental Conditions (refer to Section VI - GW 5.0, Design & Duty 
Conditions)

b) The ESS enclosure/cabinet shall have a footprint/area adequate to 
house all the major and appurtenant equipment of ESS (considering 
clearance requirements from adjoining equipment and structures). 
Refer to Section IX - Reference Drawings, Proposed Equipment 
Layout for the allocated space for the ESS.

EW-2.4 ENERGY STORAGE SYSTEM (ESS)

The ESS shall mainly function as grid stabilization equipment by providing 
ancillary services. It shall support the operation of the whole power plant by 
providing buffer power in the event there is power and/or frequency fluctuations 
(e.g.. Power output of the solar plant suddenly drops due to shading caused 
by cloud formation).

It shall have a power rating of (refer to Section VI - GW6.0 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 VI-EW-2.0-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

The BMS shall automatically control the charge/discharge of all batteries 
including cell balancing, equalization and other maintenance and safety 
functions/procedures to ensure proper operation of the battery system. The 
same function can be triggered manually If necessary,

a) The BMS must be capable of keeping the operational history of 
individual battery modules. Operation of the battery module shall be 
managed Individually to account for different module characteristics 
Minimum parameters to be logged are as follows:

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

b) The bidder/manufacturer shall specify the MinNSoC and MaxNSoC as 
defined in EW-2.1 of this section.

EW-2.4.2 Battery Modules/Batteries

a) Usable Energy of the batteries shall be at least (refer to Section VI - 
GW-6.0 Supplier’s scope of works) within the warranty period. Testing 
shall be performed during factory acceptance, commissioning and at 
least once a year, or as the need arises (i.e., performance test) to 
ascertain the amount of usable energy. Bidder/manufacturer shall 
provide all test procedures subject to review and approval of the 
National Power Corporation.

b) Batteries shall have a minimum cycle lifetime of at least 5000 cycles @ 
nominal C-rate {g25°C. The nominal C-rate of the battery to be supplied 
shall be 1C or higher. Batteries that have lower nominal C-rate shall be 
acceptable if these are configured in parallel to meet the equivalent 
rated power as the batteries with 1C rating. For example, 0.5C rated 
batteries with 120kWh energy capacity shall be connected in parallel 
with another identical module to meet the equivalent 1C rated batteries 
with 120kWh energy capacity. It shall self-discharge for not more 
than 10% of its capacity per month. The remaining cycles shall be 
translated into the SoH indicator parameter. This model shall be 
implemented in the BMS and shall be validated and adjusted (if 
necessary) during the conduct of annual performance tests.

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

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

e) Each battery module (if possible, each ceil) shall be equipped with 
overcharge, short circuit, and thermal runaway protection. Each battery
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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; and
• Fault ride through with programmable voltage and duration.

b) The PCS shall have a nominal power rating (net of ESS auxiliary power 
requirements) with 110% overload capability of at least ten (10) 
minutes.

c) PCS must be able to perform Power Swing necessary to compensate 
for sudden loss of generation from either the diesel generators or the 
solar PV plant.

d) The PCS shall have the capability to support the changes in power 
direction of the battery (from charge to discharge and vice versa) within 
200ms.

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

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

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

EW-2.4.S ESS Digital Energy Meter

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

EW-2.4.5.1 Technical Characteristics and Requirements

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

NATIONAL POWER CORPORATION ^ VI-EW-2.0-5m



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

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

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 3 or 4
2 Voltage, V 120-480
3 Accuracy class 0.5 or better
4 Current Range Class 10
5 Freguencv, Hz 60
6 Register Tvoe LCD
7 Soft Switches Available
8 LCD Disolav 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
Eguipment 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 By Supplier
d. Secondary rated 

current for all 
windings, A

5

e. No. of cores One (1) core Secondary CT
f. CT ratio By Supplier
g. Burden. VA 2,5
h. BIL, kV 10

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

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

1. Pilferage proof
2. Tamper Proof
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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. WAh 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 be logged parameters to the computer 
such as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.

EW-2.4.6 ESS Enclosure/Cabinet

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

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

b) The ESS shall be equipped with a built-in redundant cooling system to 
control and maintain the temperature required inside the battery 
compartment. It shall be tropicalized and can operate automatically. It 
shall be configurable and programmable to be able to reboot and 
operate itself with automatic switchover, whenever there is a fault on 
the first cooling equipment, without human intervention (e.g., manual 
switching).

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

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

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

f) ESS enclosure/cabinet together with its enclosed non-current carrying 
metal shall be connected to ground and protected from any unexpected 
electricity leakage.
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EW-2.4.7 ESS Transformer

I
EW-2.4.7.1 General

This specification covers the technical and associated requirements for the 
ESS transformer and accessories for use in eiectric generating plants. The 
rating of this transformer is specified in the Technical Data Sheets and in GW 
-6.0 Supplier’s Scope of Works. The supplied transformer shall be in 
accordance with the latest revision of IEEE Std. C57,12.00.

EW-2.4.7.2 Technical Requirements

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

I

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling OMAN

2 Insulation

Mineral Oil with its 
electrical and chemical

characteristics is 
compliant with lEC and is 

Polychlorinated 
Biphenyls (PCB) free

3 Type Two-winding Transformer

4 Audible Sound Level Refer to Table specified 
under EW-2.4.7.3.8

5 Vector Group YNdll
6 Temperature

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Wnding Delta
8 Insulation Level

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

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

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

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

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

13 Tap Changer No-Load
14 Taps

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

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

16 Tolerances

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

value

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

value

c. Impedance
+ 10% of the 

manufacturer’s specified 
value

17 Ground Terminal Connection Suitable for 100 mm2 
copper conductor

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

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

Reports to be submitted Yes

EW-2.4.7.3 Design Requirements 

EW-2.4.7.3.1 Rating

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

EW-2.4.7.3.2 Voltage

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

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

I

EW-2.4.7.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-2.4.7.3.4 Overload Requirement

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

EW-2.4.7.3.5 Short Circuit Withstand Capability

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

EW-2.4.7.3.6 Transformer Loss Evaluation

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

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

EW-2.4.7.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

EW-2.4.7.3.8 Audible Sound Level

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

Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48
51-100 51
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I
101-300 55
301-500 56

750 57
1000 58

1500 60
2000 61
2500 62

EW-2.4.7.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/I EC/IEEE standards.

EW-2.4.7.3.10 Electrical Insulating Oil

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

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

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

EW-2.4.7.4 Design and Construction Features 

EW-2.4.7.4.1 General

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

EW-2.4.7.4.2 Cores

Cores for the transformers shall be constructed of the highest quality, non- 
aging high permeability 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.
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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

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 defects. All porcelain parts shall be one piece. The 
bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above 
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be 
provided with capacitance test tap.
Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C temperature rise. The bushings shall also be capable of 
carrying overload currents as required by EW-2.4.7.3.4
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The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.

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

EW-2.4.7.4.5 Gasket

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

EW-2.4.7.4.6 Tank

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

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces and 
allow for bolt holes. No bolts shall pass to the inside of the case and cover. 
Flanges shall have gaskets which will remain oil-tight and will not deteriorate 
under severe conditions. The tank with radiator fitted shall be tested for leaks 
before painting.

EW-2.4.7.4.7 Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall be 
given to their internal cleaning and painting to ensure that the radiators arrive 
in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.
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EW-2.4.7.4.8 Hardware

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

EW-2.4.7.5 Fittings and Accessories

The following transformer accessories shall be included:

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

EW-2.4.7.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in 
accordance with the latest standard of IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

a) Kind of transformer
b) Number of this standard
c) Manufacturer’s name
d) Manufacturer's serial number
e) Year of manufacture
f) Number of phases
g) Rated power (in kVA or MVA)
h) Rated frequency (in Hz)
i) Rated voltages (in V or kV) and tapping range
j) Rated currents (in A or kA)
k) Connection symbol
l) Short circuit impedance (in %Z)
m) Type of cooling (i.e., OA, ONAN, etc.)
n) Insulation voltage (withstand voltages)
0) Insulating liquid
p) Temperature rise (in °C)
q) Total mass, kg
r) Mass of insulating oil

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

NATIONAL POWER CORPORATION
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EW-2.4.7.7 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation/maintenance of transformer.

EW-2.4.7.8 Tests

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

EW-2.4.7.8.1 Routine Test

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)

EW-2.4.7.8.2 Design Test

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

EW-2.4.7.8.3 Miscellaneous Test

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

EW-2.4.7.8.4 Site Test

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

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

NATIONAL POWER CORPORATION m VI-EW-2.0-15
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EW-2.4.7.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer's guaranteed 
losses. If the transformer losses, as determined by test, at rated 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 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 stated on the Technical Data 
Sheets
Price in PhpAA/att for the load losses as stated in the Technical 
Data Sheets
Measured load losses expressed in Watt

Guaranteed load losses as stated on the Technical Data Sheets

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

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

EW-2.4.7.10 Data and Documentation Requirements

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials;

1. Outline drawings of transformer and accessories showing the 
following:

a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing
d) Marshaling box with connection diagram

2. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

3. Duly signed Routine Test Results; and
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4. Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative

EW-2.5 WARRANTY

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

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

EW-2.6 TRACK RECORD

EW-2.6.1 ESS Manufacturer

EW-2.7

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

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 E)

MEASUREMENT OF PAYMENT

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

EW - ELECTRICAL WORKS

EW- 3.0 -POWER AND ENERGY MANAGEMENT SYSTEM
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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 
commissioning of the Power and Energy Management System (PEMS) It shall 
be able to monitor, supervise and control the gensets. solar PV plant, ESS and 
plant auxihanes/mstrumentation. All materials and parts which are not 
specifically rnentioned herein but are necessary for the proper installation
costetobNPCnd 0Perafl0n 0f the ec^uiPment shall be furnished at no additionai

Hpr;nnUPP,HrfShal' haVe the comP|ete system responsibility for the proper 
arS d A^Mi?t,0n,n9 0f the system from manufacture until system 

H H "Ji SyStSm en9ineerin9 Software and on-line system shall be
sDed^dairhthphT Spec,fiIcally detailed herein or not- h is not NPC’s intent to 
specify a I the technical requirements nor to set forth those requirements
annSriy c7ered ,by aPP[lcable codes and standards. Adherence to all 
app icable codes and standards is required. The Supplier shall furnish high
SdLdriPme meetin9 the reqiJirements of this specification and industry

fnhnerfinnStem sha‘lfpro^de re,iable and timely information data and control
lysfem shaT'hir fh 'enf 0Pfmt'°ln °f the hybrid P0Wer p,ant The repuired 
fnn..?/PMtnhf ♦ h h .opera{,onal speed, computing power, adequate 
input/output storage capacity and self-diagriostic/analysis capability to meet the 
requirements as detailed in this specification.

EW-3.2 Technical Requirements

The PEMS covered by this specification shall include all equipment includina
f0r Se0Ure and reliab,e OPera,i0" of -hote system 

system shall consider provisions for future expansion of the plant capacity.

IuhbsSsed PEMS Shal1 be COmposed of buf not ‘imited to the following

a)

b)

c)

Nybrid 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 strino 
inverter(s) through Solar/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 controller(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 genset.

PEMS shaH 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) 
9)
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
A,l?fllrievr' c0nilro1 0flss functions (i-e- charging, discharging) 
Automatic Fail over heatures/ System Redundancy.
Data Logging / Event Recording
Load Balancing and Distribution
Database Management
Metering Instrument
Voltage and Frequency Regulation
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8.

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 abnonnal operating conditions for 

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

The PEMS shall be able to monitor the entire grid thru the HMI. For 
manual control mode of the plant, a control panel shall be provided. The 
panel shall be capable of start and stop sequence and emergency 
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 between functional controllers 
shall be rtiade and tested by the Supplier/Manufacturer at their facilities. 
Any modification(s) done by the Supplier to the system default settings 
of the new controlier(s) shall inform NPC in writing.

The system shall tie designed to monitor and diagnose its own 
performance. The PEMS shall prompt alerl.s to notify the operator of 
any equipment and/or sub-systems with abnormalities/errors. The 
monitonng 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
250 kW Power Wizard 2.1 For installation of 

Exciter Stator
NATIONAL POWER CORPORATION
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110 kW Perkins Deep Sea Electronics - 
DSE7320 Operational

110 kW Perkins Deep Sea Electronics - 
DSE8610 MKII Operational

100 kW Cummins ComAp- lnterliCompactNT Operational
200 kW Cummins ComAp - InterliCompactNT Operational
200 kW Cummins ComAp - lnterliCompactNT Operational

EW-3.4 Scope of Works

a)

b)

c)

d)

e)

f)

The supplier shall provide at least eight (8) units of genset 
controllers, one (1) unit ESS controller, one (1) unit Solar/PV 
controller 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

tne Q®05®18- The use of appropriate converters and/or relays is 
allowed between these devices if necessary.

The communication interface and protocol tetween each Inverter and 
the Solar/PV controller shall utilize Modbus TCP. The use of 
alternative communication protocol with ap[)ropriate converters and/or 
gateways maybe allowed subject to the approval of NPC. Necessary 

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 
cornmunication between these devices and components. The supplier 
shall ensure that the converters shall not cause any lag time when 
transforming the signals given to and from the equipment. Refer to 
figure 1 in this section.

The communication link between the Solar PV Plant and the PEMS 
shall utilize copper v/lres used to transfer data only. Refer to EW-3.5 
Communication Interface and Monhoring System, Item c)

NATION.M POWER CORPORATION
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Communication Cable for specifications and to EW-3.6.1 Cable Tvoe 
and its succeeding sections. yw

The PEMS shall have control and remote monitoring functionalities that
romn?^rib e lo.cf"y,(withln the Power P'ant) and remotely through 
computer or mobile phones (via internet/GPRS). y

Shal1 be mo^u,ar' expandable, and flexible to accommodate 
potentia! exPans|on 0f ESS, additional PV arrays (invertersi and 
additional gensets without the need of special progSng sS
I^n ue fdd,tl°,la, components for future expansion purposes projects 
mnJiffr0m dlffe,\ent manufacturers and can have different brands and 
m^els compared to the existing NPC components and the selected 
components of the Supplier The «ihaii Ho qhu » r uicommunicate to such independent components. b b re 'ab y

fn£?,lier S?a[l provide al1 necessary cable, connectors, interfaces 
software, licenses and other equipment and devices to ensure 
interoperability of all components of the entire power plant.

The supplier, with minimum configuration as possible shall install and
ialeotr terr1"" t0 the exiStin9 -nfrors of Onsets to
Ihat th foi0wins funcl,onalities. except that the protection system 
shall remain and under the supervision of existing genset 000^^

1. Start and Stop of Genset
2. Engine Ramp Up/Down Control
3. Generator Breaker Open/Close Control
4. Synchronization

1hthat thr 9ense,(s)is/are n° '“"ger bounded by any kind of

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 works necessary but not specifically mentioned and detailed in 
the scope of works shall be done for the complete, safe and reliable 
operation of the Power and Energy Management System (PEMS).

The controllers to be used in PEMS shall have a track record that 
indicates the exact make and model being offered are used for at least 
three (3) Hybrid Systems ttiat are currently working and are in actual 
operation.1

Communication Interface and Monitoring System 

a) Communication Interface

n)

o)

P)

I

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 
prov'ded 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.

Ji'hiJ16 [mf -fal1 be desi9ned t0 include the communication 
cable and its necessary interfaces and auxiliaries. The 
appropriate communication interface to be installed in the solar 
PV plant shall be properly connected. Also, the appropriate 
communication interface for the PEMS/PV Controller shall be 
installed at the DPP. These interfaces together with their 
auxiliaries and the communication cable shall provide reliable 

o-way communication between the inverters and the Solar/PV 
controller or the PEMS

PPM?mI!1nniCati0n link between the SPP/PV Controller and 
.USe a r?USt techno[°gy 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
conditions 3nd C°ntr01 °f the system under al1 operating

1 Refer to Annex E

NATIONAL POWER CORPORATION
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2. The Supplier shall provide Solar PV Piant monitoring system 
The monitoring system shall have a data logging capability to 
record major operating parameter (e.g. kW, kWh V A of 
frequency, etc.) ’ ’ K ’

I
c) Communication Cabies

1.

2.

3.

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.

Al! cables, in general, shall conform to IS-1554 part 1- ISO/IEC 
11801 and other relevant standards.

The control cables shall be appropriate for its intended fields of 
appl'cation 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 miriimum 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 
app (cations. Its construction shall be multi-conductor 
mulb-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 processinq
SyS.eJi,1ltfPpllCati0ns- 11 shal1 be UV-resistant and 
watertight/waterproof and shall not use hazardous 
substances.

d) Data Monitoring

1.

NATIONAL POWER CORPORATION

The data monitoring system shall include both Data 
Management Monitoring System and Weather Observation 

which shall have one-collecting device with a display 
monitor which is capable of monitoring and controlling the solar
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AcTd?3™!6!,6;8 SU? aS PV array enerW 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 solarXnt siS

The system shall also have the capabilitv for calmiafinn the 
average of the data collected every hour, day and momh 9 "

co*7c9us,rramelerS Sha" be measured and stored
Solar module temperature/s 
Ambient temperature 
Solar irradiatlon/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 ''Umuiduve energy

• System faults
Any other parameter considered necessary for the SPV 
system based on prudent practice

Underground and Direct Buried Cable Installation 

General

planning on obtair?4mthrUbes?qioSt1entSf f°r COnduit desi9n and route 
maintenance, cable placingbandbensur!77opUmu^ del7nts fTie?Sta**a^'0n'

fs'^7riJandlngtdU7teiit:oneda7nrc7 radi-V-at“s, cable puliing
design. Also, all LteriaKdTarts 7cL !' ShE"l be c°nsMered in the
but are necessary for the proper installation n0t sPe?'fical1'' mentioned herein 
equipment shall be furnished at no additional'cSuomNPcand 0Pera,i°n °f ‘he

EW-3.6.1 Cable Type

oornmunP|c7on?ink beS77|nhCeepEMS(DPpjradd?heCaspp
for communication and no, manufaCurid Jr usetpTwer its'Tte" linJi:

NATIONAL POWER CORPORATION
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EW-3.6.3

°^^'GN, SUpPLY1 DELIVERY. INSTALLATION. TESTING
n^Pcc^°/^vSONING 0F SABTANG ISLAND SOLAR P\A 
DIESEL HYBRID SYSTEM (WITH ESS)

--------------------------------------------------- -------------------------LuzP22Z1493Se

snBrepowr^antr main'y da’a belWeen de“ic8S and the

Il,^S0rtaIlt t0 n0te that the resis*ance Of th0 cable, the limitations of the 
communircationV|1inkS'^rese^tactors<shallb,eg,iven importance bySthe^Sup,f^ietre

EW-3.6.2 Cable Construction

JI'hiinfeChan'Cal and electrical properties of the cable is important in selecfino 
cable for ^0™."^'°"' ™e SUPP'ier " eXPeC,ed ,0 ChOOSe the best

Insulation

Lhseignsble 10 be USed Sha" haVe P,as,ic insulation core or filled core

Cable Shield/Armor and Sheath

ALPETH, filled GOPETHafinedTASpEaId'S,CAl?p\are^llhd (SUCh 35

Filled cables are preferred for extra protection against moisture.

Cable Specifications

The cable shall have at least the following minimum requirements:

Type________
Conductor Size
Number of Copper Pairs
Operating 
Range

Temperature

Shielded
Insulation

Balanced-twisted pair
24 AWG
Minimum of 16 pairs 
-30 to +80 degrees Celsius

Outer Jacket
Protection

Application

Flame Retardant

Yes; foil and screen 
PIC/PE, color-coded 
Black Polvethvlene/PVC 
Preferably filled cable and/or with 
Jjnsoldered mechanical protection 
Underground, Harsh environment 
rodent-resistant

added

and

Required

The conductors shall be assembled with twists to minimize crosstalks.

NATIONAL POWER CORPORATION
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EW-3.6.4 Communication Equipment

SUPPLY' delivery, installation, testing
AND COMM'SS'ON'NG OF SABTANG ISLAND SOLAR 
DIESEL HYBRID SYSTEM (WITH ESS)

----------------------------------------------------

I
I

Ihn!,ifeIJHPP-?er Sha,iuse al1 ecltJiPrTient best suited for the application and as
Ss et sharbfsN 7eivers <lranscei''e'-s). ™dems, routers, switches, 
nubs. etc. shall be able to operate properly as integrated Thev shall allow

stTor p?irnsfero,da,a
All equipment to be
rePa':li“e0dna1and ,ha' Pri'ma,y ZZ

supplied and installed shall be compatible for the

EW-3.6.5 Site Survey

properly determine the location of tobePSed.Pr0blernS 3nd t0

S"S r, rr,iu,2,,r.“s:s“

Test Holes/ Pot Holes

"em £lef°hbS,r;eS creating
means. obstacles can also be determined through electronic

ordinances and/or laws prevailing in the area. tUbHDRM) and ‘he local

rden’StelbSron65 Sha" ^ ,efleCted the -d P^^'e drawing

EW-3.6.6 Pathway

IahbleSSuchrfaSctori SdTsafeW"s'l'30'0?■f°r direP'-P--d/undergrcund 

existing infrastructures, waterways, ROW a^d r/r eSmIntelas;*5'

unat'idable8 t0hreUcaS!!lebledeSp0ih “airr/ Z"Z aVO'ded' H0WeVer' if its
mechanically protected by usP|„g cable shierdrhelfsuiyed S^th^appiSL^

NATIONAL POWER CORPORATION
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I
I

SECTION VI - TECHNICAL SPECIFICATinNS_________________

EW-3.6.7 Conduit Design and System Requirements

bJ thCs0sf,n^l?»/n9n t0 be Slibnlit,ed by ,he Supplier sha" be carefully designed 
by the Supplrer/Designer who has actually conducted the site survey.

Sic “nngdUit deSi9n Sha"inClUde ,he construclip'' P'an and specifications of the

a)
b)
c)
d)
e) 
0 
9)
h)

i)
j)
k)
l)
m)

Location of the proposed conduit and the existing, if any
Type Of conduit material y
Conduit fittings required
Conduit formation and depth requirements
Encasement specifications and materials
Duct length, if needed
Cable entrances
Sebcx0ens9if neednednd l0Cafi°n Pf maintepappp bp'cc. band holes,

Location Of any existing substructures 
Restoration requirements 
Profile (location and depth) of other structures 
Required cuts (e.g. concrete, asphalt)
Traffic control plan

a)

a)

b)

c)

The number of conduits which can be affected by branch/lateral
Sde diamSLC5n9eH Ct0flstruction' exPansion and other utilities 

U? ?,a1meter of conduits considering the quantity and size nf thA 
cables to be installed and the anticipated expansbn Y th6
La eral and/or subsidiary ducts to be placed between the maintenance
lnstea|e^nan^shaHlbencareful!y^lann^r eqUiPmen‘ are re9Uired tP bP

be ocLiS' SyS,em requirements fpr possible expansion shall also 

EW-3.6.8 Lateral and Subsidiary Ducts

NATIONAL POWER CORPORATION------------------ m VI-EW-3.0-11
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I

EW-3.6.9

iriSlde (a,0n9 thJe) Walls Shal‘be avoided t0 minimize the risks of reducing 
the racking space and to allow proper bending radii of cables. In case that the 
lermmating point is not yet final or determined, place the subsidiary ducts as a 
continuous section from the maintenance holes.

Forcaseswhemin the subsidiary duct is part 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.

SaffS11 0f dlJCtS Shal1 be in accordance t0 the latest applicable codes and

Sanof fh!fm ar,;an9eme'?t fha[l be made compatible with the cable racking
k92i °f h h r enfnCe h0 e 0r Pul1 box/hand hole, whichever is specified

lUtpn f^ieC t0 renCh Width and/or depth delermined by thePterrain' 
presence of other structures and the working space requirement

Conduit Section Length and Diameter Considerations 

Section Length

fhpen!!^h0n lrgth ?Uhe COnduit sha" be made as lon9 as possible to reduce
of SDte to be mniHnanCH h5ies and/0r pul' boXeS t0 be installed. the number 
insf^latton 0 r associated setuPs for the construction and

The maximum length of each section is 183 meters or as stated in the latest 
applicable standard(s). It can vary depending on the following factors:

a)

b)
c)
d)
e)
f)
9)

h)

branch cables^if°any °n °f PreSent and fU'Ure SUbsidiary ducts and

Location of load coH, 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
The need of intermediate maintenance holes due to excessive ntjiiinn 
ens.ons and bends, maintenance holes for cabte splWardue tS 9
the'SSen0annCce holes"9"1 a"d mainta'nin3 *he Safe =>'

All applicable laws, codes and standards

Diameter

The diameter of the conduit/duct shall be at least 1.15 times the diameter ofthe
^°"r-hal,re SiZe lar9er ,han ,he lar9est diamiercfcTbies ?o be

provided on site for pulling the cables within the duct.

NATIONAL POWER CORPORATION
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ScwinTfom^a'-S'the diame,er 0f the PUllinS eye Can be calculateb

de < l.ldc

Where:

de = diameter of the pulling eye

dc = diameter of the cable

EW-3.6.10 Clearances

separation/ctearances frcfnfother ufiliHes"'3''1 minimun,, recommended

the 305 mm (12
installation, inspection oceratlOT and mainf y fe access durinS
make sure that crossing<odarables shall The Supplier sha" als°
system to anothet aTo9 for cabfe cmSi™ tS™,! '“a fr°m °ne Cam3
shall be protected by a metal or rigid plas?o duo? 03 33 wa,e™a>'s’11

tte'eao-™a>ca«on conduit 
specified in the latest applicable codls and staS?' are 38 f0"°WS °r 35

I

Structures
Power or other Conrinitc 3 inches in concrete

4 inches in masonry 
12 inches in earth

Mmtmum Separation

-----7---------------------------------- Miiaitcs III eann

Power conduit terminated 
on poles

Railroads

12 inches when in parallel
Serrate poles, if possible
If on same pole, terminated at 180° but not 
less than 90°

Street railways

50 inches below the 
intersecting

top of rail when

EW-3.6.11 Burial Depth
36 inches below top of rail

d^pth^rt^uS^nr/Taf ba'S '^sh^bre^rh'6 3"d ^" Pf aPy
determined along the conduit path. d f V subsurface structures

For Direct Buried:

for areas whereSfSureaexcavSo^1sbanfe 31 1° m (24 inches^- Whi,e
greater depth. excavation is anticipated, this could be adjusted at a

NATIONAL POWER CORPORATION
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------------------------------------------------------------------------------LuzP22Z1493Se

depending on the existing laws and standards. ^

For Underground:

EW-3.6.12 Conduit Formations

b“and

Iahbleftinasrearmi::edd t0 be d°ne '0 6nSUre ,hat the aPProP^'='e

c*g!ras?psacLednbyrNPCPUl' b0X hal^ay be,Ween ite ftoOT

onh^n! rna' sfla',ed duct bank 'entrances shall be at the end walls
to marntein the3-etraCkin9 SyS‘em Sha" a,s0 be ^Ployed^ oT* 
and POwe; cIbL aP, aa LneLeqU,rement be,Ween 'he c0—i-'-n

ILn.® nhUter 0f COnduits t0 be P,aced in the pull box is less than its

Mnd'uUsforehhabllsh^n^for^^tlon^sha^b^d|nP*ed ad"d ,he USe °f individual
of OSPORM and/or anTlpST/lats,' cbced:sarn0drstarr0dr 13,631 Ver3'0n

a)

b)

c)

d)

EW-3.6.13 Drain Slope

EW-3.6.14
mmMmm
Conduit Type, Construction and Maintenance

a;iZ«tnsed°to3.™SaowirnegqUired ^Pr°ParinS,a"a*idd aba" ™'ada. ba>

a)
b)
c)

d)

Plug and fillers, coupling and bends:
Spacers, inserts and ties for conduits-

SSSS used6"' COnneC,0r matedal for aPVC “ad-d.
Fire barriers, duct and conduit sealant: and

NATIONAL POWER CORPORATION
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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

l^lHnHlnndd|fd C°ndUitS’ ^°X!S and fitting reqUired f0r tfle P0Wer conductors 
including all necessary hardware and accessories such as screws, bolts
Pnn'trf? 'nserti' clamPs- 'ocknuts, Couplings shall be furnished by the 
Contractor. The required quantities of various items of conduits and
requi?emento a 3 ShaN bB furnished in accordance with the installation

thS il?sta,,ation' 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 using caps and discs or 
plugs The seals shall be maintained, except during inspection and tests 
unti the conductor is pulled in. Conduit shall be checked to be free from'
SS 0nS by PUllin9 a WOOden mandrel of appropriate size through the

Conduits running in floors and terminating at equipment mounted on 
bases6 whe^eve^Sposls^bTeb^OU^^, “P ,he conte°^

to bo-s'

Conduits installed outdoors for communication running underground shall 
w ed a ^inin?um of °-8m of backfill cover, in all soil conditions except 
rnnS 8 hard rock cond|t'ons are encountered. The depth in hard rocPk 
conditons can be relaxed to at least 0.3tn backfill cover over the uppermost

EW-3.6.15 Conduit Type

The Suppher shall install uPVC conduit for communication However for 
sections that require directional boring, HOPE shall be used. The PVC shall

t0 NEMA TC-6 and/or TC-8 and/or ASTM F512-06 
Standard Specifications for Smooth-Wall (PVC) conduits and Fittinas for 
Underground Installation. For schedule 4o\igid non-melallfc d0Su^9Vey 
shall be in accordance to NEMA TC-2. ’ ey

fNuPvSKnl,oCoth0ndlii,HShali be made of “"-P'aslicized polyvinyl chloride
Th7Sv™cchd^S\h'ann he a 0UtSide' COlored red-°'-=hgs schedule 40. 
me upvL conduits shall be non-corrosive and weatherproof residtanf in
henc^sha^lnnf,dS af!? a'ka!iS and mUSt haV6 3 se,f-e>^tfnguish,ing property 
hence shall not support combustion. It shall resist corrosion, rust and scal^

NATIONAL POWER CORPORATION
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EW-3.6.16 Construction

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 misaiignments, 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 
situa ions 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 strength or the cable strength. Cable strength or the Maximum 
Recommended Installa^on 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 
meter 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. Por the winch cable, the maximum pulling 
tension must not exceed the rated working load of the winch cable. It is also 
important to monitor the winch line tension as it varies during cable 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 
than the runs to minimize the damage on the cable during cable pulling. Still 
lubricant shall be used on these sections.

The minimum requirements for curv'ed sections are as follows;

Curvature Radius Requirement
12 m or more Shallow curves can be formed from 

straight individual plastic conduits 
arranged in continuous lenoth.

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 
excavatiorf route 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 condu't formation and the additional 610 mm for top cover and 
beddings, if needed.

NATIONAL POWER CORPORATION
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I

For the backfill, its volume varies depending to the trench width and the degree 
of irregularities of the trench surface. Volumes of sand or granular backfills 
Shall always include allowance for compaction. While concrete encasements 
are needed at curved sections or whiere surface loads exceed the normal value 
the minimum depth of backfill below the surface grade to the top of the 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/condiiits. 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 of the conduit design and installation.

hnlits that need to cross bridges, 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.

SfUhpp<?rt.s sh(al1 m°dular-fype hangers designed to support and
“i.th: ,nte9rJty 0f the COnduit and each bricJ9e crossing shall be 
individually designed to cater each bridge design and limitations.

J^.?nnnndUit mLJSt.als°f be designed so that no disengagements at joints and 
changes5, SIVe stresses and deflections will happen during temperature

anri9aenrhnfin9 conduit han^er intervals, expansion joints, braces
Hh f f0nf 0thers' Sha 1 be in accordance to applicable codes and 

standards for outside plant installations.

EW-3.6.21 Confined Spaces

Ie?aifUHP»P,ier ®ha''ensure that the confined spaces are well equipped and 
ns tailed to protect the personnel from possible hazards that may happen while
acddenl^ hG ar6a SUCh 35 Suffocation’ en*'-apment, explosions and vehicular

loDlifaWp'rnH^311 Cf0nSHtrU? and ir,stal1 confined 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

nMl?thm?ahd h!0!057131^11 b03;es 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 rnore than three 100mm or 4 trade size conduits. HHs are limited 
to have maximum size of 1.2m long, 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 
opposite 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 
a^^the folloSng lderat,0n th6 dlfferent factorB when designing the system such

a)
b)
c)
d)
e)
f)
9)
h)
i)
j)
k) 
i)
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

Appropriate pedestals, cabinets and vaults shall be installed properly 
depending on the site conditions and requirements. Refer to outside plant 
installation for other requirements. H

EW-3.6.22 Cabling/Splicing Hardware

Iro^P^fpH i'r N alI ensure.that1cable sP|'ces are properly done, maintained and 
protected in able to provide reliable operation of the system.
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EW-3.6.23

EW-3.6.24

Cabling 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 allow 
caDie re-entry.

Spl^e dosures and covers used by the Supplier shall be classified and in 
accordance depending on its purpose and intended use.

cTahbeieSUHPie:.may f0 ?mpl0y any splicin9 methodol°3y for twisted-pair 
cable. However, waterproof protection shall be used in these splices.

Underground/Direct-Buried Closures

'V®6<?l°SLjres to Protect the splices from mechanical and 
environmental hazards. Splice closures 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.

IIJtpmhilrLJreS Shf bte filled With an encaPSLJ‘ant to make them watertight Re­
enterable encapsulant is removable to allow future splicing operations.9

The Supplier shall use the appropriate closure depending on the number of
closui anr?asfoSseXitin9 'he Cl°SUre- TyPiCa' SiZ6 rangeS °f -'<-9round

Length Cable Diameter Sheath Opening Splice Diameter553mm 13-41mm 305mm 58mm737mm 20-66mm 508mm 84mm1143mm 30.5-86mm 914mm 135mm

the
However the Supplier is recommended to consult/check with 
manufacturers to ascertain the exact capacities of their enclosures.

lys'tembeing Sled °ther Cab'in9 h3rdWare 38 neCeSSa^ for the cabIin9

Grounding, Bonding and Protection

trohLoidPPhia«Srda",PraPerl!i9r0Und' b0nd and pro,ect ,he oables and equipment 

a transmission medium by minimizing transient voltages that can ind^rp

»aVe Pr°tective measures against the presence of lightninq stroke
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Grounding and Bonding shail be in accordance, but not limited to, the following 
minimum requirements:

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 terminate, 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 terminate. 
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 cabie:

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)

b)

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.
Power conductors shall include bare or semi-conductinq 
conductors, grounded conductor and shall be jacketed. Overall
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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.

For underground cable bonding requirements, bond the cables with 
metall'c outer sheath at every PBs while cables with plastic outer sheath 
are bonded at PBs where the splice is located 
In asrisl-to-uHderground transition or expansion, exposed cables shall

I

a)

b)

c)

Established and maintained continuity of all metallic cable 
elements
Metallic and non-metallic splice cases bonding and lead 
SlnstM^ COnneCted f0 PB’S 9roiJ^ding system at every

through'pBsPlaStiC Sh6athS d° n0f need t0 be bonded at pu[|-

8.

1.

2.

rrclosurrs Sh hiirhPBhS’ f .metalliC Sheafh member of cab,es inc,uding 
all closures shall be bonded to the PB’s grounding system.

EW-3.6.25 Building Entrance Protection

sr.r E
Metalkc sheath and strength members of all cables entering the building 
(TMGB)COnneCfed t0 the Telec°mmunications Main Grounding Busbar

Grounding and bonding of exposed air pressure pipes that are metallic 
or contaming metallic vapor. Connect the metallic lining of the pipe to

for al1 air pressure e~

Install protectors for metallic pairs as well as fuse links if needed
entmucl^as^po^slbte!3 56 C'OSe,y 9r°Unded t0 the bUi'din^ 

Splice cases of entrance cables shall be made of fire-resistant material 
A mmimum of 6AWG copper ground wire shall be used to ground the 
protector or protected cable terminal to the TMGB

Lr;d'power 9round and interi-
“n%ZLLfla,'0n 9aPS Sha'1 be USed aS n—on
Telecommunications grounding and bonding shall not be attached to 
any cathodic protection system because this system is S for 
protection against galvanic corrosion of such structures by constantly 
sending low current to metallic ducts. Y 1 1 y

7.

8.
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10.

11.

12.

13.

14.

EW-3.6.26 Protectors

SUPPLY, DELIVERY. INSTALLATION TESTING
n^c(^Clilf^ISSI0NING 0F SABTANG ISLAND SOLAR P\A 
DIESEL HYBRID SYSTEM {WITH ESS)

---------------- --------------------------------------------- -
Sheaths Of shields of ail OSP cables shall be bonded of 6AWG copoer
towrSk arpjn? nbb0n t0 the telecommunications grounding system for 
low-nsk areas to corrosion.
Isolation gaps for cables that are exposed to lightning or have power
r ShH be| 'nSta,,ed by b0ndin9 the 0SP sides of shie^ds or 

system 3 'S 9 fr0m the telecommunications grounding

In high^ corrosive areas, insulating joints or isolation gaps shall be 
installed on all cables entering a building 
if iso'ation gaps are used, the following shall be made- 
a ®rina9etthe»,SOlat,°n 9aps on exP°sed cables using decoupling

capacitors to minimize the coupling noise. P 9
mpmhl1!!! Te?,liC. Sheath comP°nents and metallic strength 
members of all entering cables by 6 AWG copper conductoror
from LTQrounSp?ahfeSland f meta' e,ementS rnUSt be isolated
insltingTo'n? ' eqUiPment °n the °SP side of the

BoStethnpSU,atin? JOinIS near the entry point as much as possible 
Bond the rnetallic sheath components and metallic strenoth
the'hi THS 0f all cables to ™GB with a minimum of 6AWG on 
the building side of the insulating joint

For cases where insulating joints are not present, bond the entrance
TMGBmueJrnQC6AW? COmp0nenfs and metallic s[rength members to the 
IMGB using 6 AWG copper wire or bonding ribbon.

b)

c)
d)

I

a)

b)

c)

d)

e)

f)

g)

NATIONAL POWER CORPORATION
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I

I

I

I

M,|0JStrS and fhe Stati0n ecluiPment- 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-service test points so that non-intrusive testing can be 
dorie 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. '

l') propereSSary pr0tection a9ainst li9hfning shall be installed including the

EW-3.6.27 Testing Procedures and Criteria

bond^nPP,jennShal' 1051 t!'e 9rounding 3nd bonding system to evaluate the 
grouZg/Sd'enS telscommunioation busbars and AC

Ivstem^ndhPfn! bfh perf°rTe,d afte; fhe installation of cables and grounding 
system and before the installation of end-use equipment.

The recommended True RMS measurement of AC current in the bondino 
conductors is less than 1 A. For DC current, it is less than 500 r^l^A DeSinq 
on equipment needs, the acceptable AC and DC measurement may vary. 9

The presence of abnormally high AC current levels indicates that there is a 
dangerous condition within the testing area. Wearing of proper safety gears 
and taking precautions when splicing cables or grounding is important.1^

InltKrPOint ?ndin9 measurerTient is also important to be performed usina 
an earth groun^ng resistance tester configured for continuity test 9
The test IS performed by connecting the meter leads between the nearest
SaluUen£^nCth0de rd 0ther metalliC items- The maximum
value between these two points is 100 milliohms.

InfrS'i,PPter Shal1 ?fer t0 the e9uipment’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

f L!fPlier Shan eStab,ish the 3uide\\nes for managing and maintaininq the 
installed communication system and its infrastructure induding the associated 
procedures in ensuring the continuous operation of the systemwithin the qiven 
operating l.mitations as well as the restoration requiremeds dunnqT 
establishment of components following its failure, if there is any. 9

aendU,prngTsbusaful WBetC-,0 eX,end netWOrk S performance caPabiliti-

The Supp'ier shall submit a detailed maintenance plan subject for approval of 
NPC. The maintenance plan together with all the proper documentations shall
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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 
of operation and maintenance, PBs. equipment baseline including their 
specifications, storage and replenishment of repair materials, training 
requirements, restoration procedures, maintenance schedule of all OSP 
equiprnent including all periodic testing and calibration, management 
escalation procedures with contact information, among others.

EW-3.6.29 Routine Maintenance

The Supher shall perform the routine maintenance regularly, of at least yearly 
Within the warranty period, to examine the network for any abnormalities. It can
cnn<?o-He phys,ca',y or Jrough the aid of sophisticated network monitoring and 
surveillance systems/devices capable to detect such abnormalities (e g
nf th9efh,n r.esist'v',ty-contlnu,ty. indications of moisture and degradation, loss
ne^ork h 'nte9r y)' SuCh devices shal1 not affect the operation of the entire

sRu0bm?ttee^rnnNPrnSe C ieHCkliSt Sh.a" be prepared by the Supp,ier and be 
submitted to NPC. It includes verification of route markers placement and that
no dangerous electrical conditions have been developed as well as the
and ^ «nHCf H D n?tW0[i;faCilitieS With 311 safety regulations, applicable codes 
and standards. Routine Maintenance focuses on but not limited to;

a)

b)

0)

d)
e)

f)
9)

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 
checking for presence 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
byaariJepnressuref SpeCia"y desi9ned system such as facilities protected

Defective cable pair recovery system
SPeCti0n °l0SP pathway structures for potential damages 

from earth movement, earthquakes, constructions and the likes.

EW-3.6.30 Demand Maintenance

SodUrSat|f bpeah|bleft0 addaSS demanCl malntenance the warranly
d hf b b provlde asslstance in such cases after this period

theToTowk^r 6 may be needed in reSPOnSe IO CaSeSl bU' n0t li,Td,ed ,0

a)

b)
c)
d)

Pacility iocation 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
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EW-3.6.31

I

e)

f)
g)

h)

i)

Property augmentation/addifion that imposes conflict to the existing 
OSP
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

Demand maintenance is not limited to damages that caused out-of-service 
condition and can also be needed in cases where damage to the network has 
been incurred by natural calamities like storm, earthquakes, etc., vehicular 
accidents, road washouts, floods, physical degradation and those hazards that
facility*3 PUb ,C Safety W'th the r'Sk °f l0Sin9 thS telecommuriications network

checklsno'N^Pch311 alS° SUbmit h'S cornprehensive 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.

An ernergency recovery plan shall address and provide information of at least 
me Tollowing:

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.
Accessing 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 
ctear and concise manner. Restoration team must be familiar with these 
details and that a step-by-step procedure is recommended to be 
documented.
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 marked/documented in the plan. These circuits shall be of first 
priority when restoring (he 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.
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I

f) Emergency test equipment shall be regularly calibrated and shall be 
readily available for use. Calibration procedure shall be provided in 
step-by-step and must be easy to understand and follow.

g) Minimize service interruptions and ensure safety of personnel by 
providing temporary grounding and bonding connections. These points 
shall be clearly stated and marked in the plan.

Emergency restoration procedure/plan shall be able to guide the restoration 
team to Identify and repair the problem, may it be temporary or permanently. 
However, temporary repairs shall not be left on a provisional status and must 
be repaired or corrected permanently. It shall also include the procedures and 
guidelines allowing the proper documentation of the restoration, reassignments 
and configurations done to the network.

The emergency restoration plan is subject for updating upon the completion of 
an after-action report detailing the problems encountered, its causes and the 
corrective action done whether its short or long term. An after-action report shall 
be submitted whenever a restoration is done and completed and shall contain 
preventive measures and recommendations to avoid the same problem from 
reoccurring The plan is prepared to identify any OSP structure that requires 
revision and/or replacement. H

The Supplier shall also nominate or provide their support center. This support 
center shall be able to respond quickly and in timely manner to any type of 
maintenance request. Support center staff members shall be capable to all 
aspects pertaming to restoration, maintenance and operation of the network 
facility It is also important that the support center has complete end-to-end and 
up- o-date necessary documentation for all kinds and types of materials and 
equipment, has access to next-level support and is capable of providing 
emergency restoration materials including test equipment.

EW-3.6.32 Documentation

II;fnnSUPi)lierTfhall SUbJmit the Schemafic Design/Diagram showing the initial 
proposed facility based on the gathered data from site survey. Construction

and work||Pnntsushal1 also be submitted indicating the final design 
of the system as well as the specifications for installation and the record of 
changes made during installation. As-built drawings shail also be submitted All 
documentations are subject to NPC’s approval.

li'ecifiJJ^tinn^ SIlaVi-ISt0 provide^his corriPrehensive design and construction 
mnnS1 H check,lsts In accordance with OSPDRM. The checklists can be

me^ ne^essaJry bythe Supplier/Designer in order to fully detail 
all the data required and used in the system, r

The Supplier is also recommended to submit photographs and video recordings
?ernrri(fH th°ii h surv®y conducted. All other information that needs to be 
to NPC d h be proper y d°comented and such documents shail be provided

Sfp<fnfPt?'er sha!l a,s° subm't photographs and video record with stamped 
dates of the conducted site survey as well as the route and the affecting factors
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EW-3.7

determined and encountered during pre-installation, installation and post- 
installation activities. F

PEMS and Communication Architectural Diagram

inirEMlanc CoIrnmLJnica,ion architecture shall be as presented below,
subTect tn i?per PP ma/ 0ffer Similar or ec^uiva,ent system architecture 
subject to NPC s review and approval.

Power jTidEnefa' Ktirvbctrrpei-J SiTslem”

HYBRID CONTROLLER

ENEftGrSTOEK ;ESrST£H 
(ESS)

----- ■* DATA LOGGER

CQfVTROUgRB
encWTRtK

?VfTCM/COWTC(Dtteft

6EN$ST
COrjfROUERC

► WX6L^ PROIOCri ♦ - *-ANrpftoro"ci

EW-3.8

I
EW-3.9

Figure 1: PEMS and Communication Diagram

Warranty

Measurement of Payment

nfelSUhTent 0f Puyment for al1 electrica[ works shall be based on the bid orice
Section StCh?SU,e 0f Re^---ents -
required and described in th^pertinent p?oS!is0ifonrohf llTspecL^Jfo^s3^ W°rkS

NATIONAL POWER CORPORATION

dll VI-EW-3.0-28



SID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIOMR

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

LuzP22Z1493Se

SECTION VI

PART [-TECHNICAL 

SPECIFICATIONS

I
ELECTRICAL WORKS

EW 4.0 - LIGHTING SYSTEM

NATIONAL POWER CORPORATION

□3



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

PART I - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

EW - 4.0 - LIGHTING SYSTEM

I CLAUSE NO.
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PART I - TECHNICAL SPECIFICATIONS 

EW- ELECTRICAL WORKS

I

I
I

EW-4.0 LIGHTING SYSTEM

EW-4.1 General

This specification covers the technical and associated requirements of 
cornplete 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 Lightinq 
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 
quaNy 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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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 shall be wired separately for lighting and outlets. Lighting fixtures shall 
be controlled and switched locally approximately as shown on the drawings.

Replacement of fixture bulbs or tubes shall be possible without disconnecting 
any part of the power supply and risk of touching live parts of the installation.

The lighting and power panel shall be tapped to the dry type transformer 
sourced from the AC combiner box.

EW-4.4.2 Dry Type Transformer

The dry type transformer covered by this specification shall be used for the 
lighting and power system of the guard post and perimeter lights at 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 shall also meet the following minimum 
requirements:

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 Class Indoor
6 Type of Cooling AN
7 Temperature Rise (°C) 150
8 Insulation level:

a. Maximum operating 
voltage, kV
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■ H-winding 1.2
■ X-winding 0.6

b. Nominal operating
voltage, kV
■ H-winding 0.48
■ X-winding 0.24

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 harigers 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 
connection. AH lighting fixtures shall be protected from damage during 
installation. Any broken lighting fixtures, receptacles, stems and the like shall 
be replaced with new parts, at no cost to NPC.
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I

I

Lighting Luminaires

a) 1x9 Watts Compact LED Lamp

Shall be cool white frosted finish, rated 240V AC, 60Hz 
operations. Lamp hoiders 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

EW-4.4.6

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).

Cables

I

Cable shall be stranded annealed copper conductor suitable for continuous 
temperature of SQ-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
I

EW-4.4.7

Cables pulled through conduits shall be supported In an approved manner to 
avoid damaged to the insulation. Grease or oily substances shall not be used 
to facilitate the passage of the conductor in conduits.

The pull shall be applied to cables only by means of approved grips. The end 
portion of the cable, which has been marked or deformed by the grip, shall be 
cut-off by the Supplier.

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

Prior to 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.

Conduit

I

Ail 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.
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Metallic Conduits

Metallic conduit shall be made of Electrical Metallic Tubing (EMT), galvanized 
on the outside for corrosion protection and shall have an approved corrosion- 
resistant organic coating on the inside. EMT shall be installed by the use of 
set-screw or compression-type couplings and connectors.

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.

Utility boxes shall be firmly anchored in place and where required provided with 
fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

Pull Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the 
insulation or other damage that might result from 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 puli box with a suitable number of countersunk flathead 
machine screws may be used.

EW-4.5 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 
personnel and the proper operation of the eiectrical 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:

NATIONAL POWER

ITEM DESCRIPTION REQUIREMENTS
Grounc ing 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 type)

> 100 mm2 tin-annealed copper 
stranded conductor /bare)5 Bonding Conductor friseii

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

CORPORA!

c. For motors/pumps rated 
below 10kW, perimeter 
lighting and fence
earthina

lOM

> 22 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation

m VI-EW-S.O-1
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6 Burial depth of grid condiictor 
below finished arade. m 0.6

7
8

Ground mat design resistance 5 Ohms fmax.)
Permissible temperature rise 
of grid copper conductor °C 300

9 Ground Rod
a. Type Copper rod
b. Diameter, mm > 19 mm
c. Lenoth/section. m > 3 m10 Resistivity of crushed rock, 
(wet) Ohmmeter 3000

11 Approximate area of
plant/switchyard to be 
covered by the ground giid Refer to Bid Drawings

12 Soil resistivity (for
calculation), ohmmeter By Supplier1

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

Lightnir»q Rod
1 Material Copper
2 Length, mm 2000
3 Minimum Diameter, mm 16

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

Area 50 mm2
3 Overall Diameter, mm By Supplier

BaLdUonthrpShrp 1 ifarrT thUt earth resistivity ^measurement for the plant site. 
Based on the result of this measurement and the system parameter the
appropnate design and the calculation will be defermS whether
aTanvn^.lS 1(! mCh f "h st®P voltf 9es 0CCLjr at any P'ace inside plant area and 
ThocoP I t1? outaide of the P|ailt boundary iine which may be endangered 
These calculations wj decide on the provisions for grounding to be made with
nrnv^Vftnt ,he C,V'1 W°rks re'ated to foundations. If the calculations

ff^haPH ICfI!'0n 0f a" an9ineerin9 possibility that touch and step 
voltages are still higher than permitted and consequently the Supplier managed
0 design the earthing and grounding grid in such a way to obtL the low9est

sS b«Pe; inClUding limi,a,i0n

no extra cost to the NPC, additional grounding rods"' mats grounding

lsMv0i 9r0Unding 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 conduotor 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 po'wer corporation
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Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smootti copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-5.1.6 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. These 
materials shall be Cadweld or approved equal. The Supplier should submit 
detailed information describing the proposed process.

EW-5.1.7 Grounding Hardware

Terminal Lugs

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

EW-5.1.8 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays
fence, etc. shall be connected to the ground grid by suitable ground 
connections. a ^unu

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 a1 two points diagonally opposite each other 
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.

Power Cabies

I^riilrd !I1u0r arm0r (shie,d) 0f the MV P°wer cables- if to be provided 
K ea?he^ by c°nnectin9 a fexib'e braid to the shield. This shall be done 

at both ends of each cable. Cable end boxes shall be earthed with copper 
cable connection on one of the mounting bolts.

Lighting Poies

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 types of metal structures within the diesel / solar PV plant area not 
mentioned thereto, shall be connected to the earthing grid.

arSnd!nainrHTlfShf" be1equipp+ed with at least (2) terminals or suitable 
nmn^?rnnn!df f fdlquate 10 accommodate at least two fixing screws for 
proper connection to the earthing system.

EW-5.1.10 Building Earthing

Generally, each electrical device inside the control building/room must be
eaS s^s er^nTha 9 SCTeWv °f sufficient d'^rneter for connection to the
Sh T- ^ Same appl,es t0 ali mela[,ic parts such as panels, etc
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual
earth5 bar0ruXfrtirrentS fhal‘6aCh b6 connected to a tinned copper
earth bar unless all panels are solidly welded together, or other approved
means are applied ensuring solid earthing connections, in such aPcase
provisions for earthing must be made at one end at least.

EW-5.1.11 Fence Earthing

Slpm TS around)the switchyard or station shall be connected to the earthing 
SteTosts 0Pri e COnnection point alon9 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 conceptua! dasign of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

Ih?.,SuPf^Hy shal'include speciat t00,s' ki[s and expandable materials necessarv 
to weld the grid joints and ground rod connecUons by exoSc nrS
includirig reasonable waste to be expected during instaSnr StS
grounding connectors shall be fixed to metal frames by means of bolted clar^ps.

EW-5.1.13 Cable Tray Earthing

O0)mSs imenlaferS Sha" b6 C°nneCted '0 1,16 earthin9 System at >en

EW-5.1.14 Ground Rods

2,™ d| dr h beLdnven t0 a d(;pth 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

NATIONAL POWER CORPORATION
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Measurement of Payment

nfelS.UhTent 0f p®yment for al1 elec‘r'cal works shall be based on the bid price 
of each 'tern as shown in the Schedule of Requirements - Electrical Works

rSpnu^nHV HH he Pocument- The cost of each item shall cover all works 
required and described in the pertinent provisions of the specifications.
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

I

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 all applicable regulations, quality and dimension standards.

EW-6.2 Scope of Work

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

a) Supply, delivery, erection/installation of Steel Pole take off 
structure including dressing and accessories as shown on the 
bid drawings (grounding materials, tension insulators, etc.);

b) Supply, Installation/stringing and test of bus conductor, and 
structure ground wires complete with appurtenances and 
accessories:

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

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

e) Supply, Installation and Test of Grounding System;

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

g) Supply, Installation and Test of 13.8kV Three Phase Kilowatt- 
Hour Meter (For Sabtang SPP and Sabtang DPP); and

h) Ail 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 all technical requirements nor to set forth those 
requirements adequately covered by applicable codes and standards. The 
Supplier shall furnish high quality steel pole(s) including dressing and 
accessories meeting the requirements of the specification and industry 
standards.

I
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 
vanations, 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 CoDoer
3 Insulation

a. Material Cross-linked Dolvethvlene fXI PF)
b. Thickness, mm >4.5

4 Outer coverina/Jacket
a. Material PVC Sheath Jacketing

CORPORATION
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I

b. Thickness, mm Manufacturer's Data
c. Termite Protection 

Required Yes
5 Shielded Yes

a. Type of Shielding Copper 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 Frequencv, 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 Ratina. A Refer to Single Line Diagram

9 Lightning Arrester
a. Tvoe 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 

(ratina), 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 extinguishing 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.

Lightning Arrester

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

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

The primary terminals shall be suitable for the connection of the type and size 
of conductors which can be either copper or aluminum conductors without use 
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms 
with the requirements of NEMA or with appropriate bracket as a cutout arrester 
combination on it.

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with the 
requirements as per ANSI standard.

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

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

EW-6.6 Bus Conductor and Hardware

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

All line hardware/materials shall meet the performance requirements 
application criteria and manufacturing tolerances passed ANSI 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 genera! 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:

I ITEM DESCRIPTION REQUIREMENTS
Stranded Conductor Requirements

1

nnRPnR,

Type designation
mriM

Aluminum Conductor Steel 
Reinforced (ACSR)

CD
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2 Code Name By Supplier
3 Conductor size Refer to Single Line Diagram
4 Ampacity, 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 (/°C) Manufacturer’s Data

7 Conductor Coefficient of Linear 
Expansion (/°C) Manufacturer's Data

Conductor Hardware
1 Tension Clamp

a. Type Bolted. U-Bolt
b. Material of Body Aluminum 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 VI-EW-6.0-6
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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 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55- 
3 for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or ductile 
iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc, shall be hot dip 
galvanized as per ASTM A-153.

EW-6.7 13.8kV Three Phase Kilowatt-Hour Meter

This specification covers the technical and associated requirements for the 
three phase kilowatt-hour meter including instrument transformer and 
accessories required for 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
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ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltaqe. V 120-480
3 Accuracy class 0.2s
4 Freauencv, Hz 60
5 ReqisterTvDe LCD
6 Soft Switches Available
7 LCD Display Programmable

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 
dndoor/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. BlL.kV 110

12
Metering Voltage 
Transformer

a. Application 
dndoor/Outdoor)

Outdoor

b. Highest 
continuous 
operating voltage, 
kV

15

c. Nominal voltage, 
kV 8.4

NATIONAL POWER CORPORATION VI-EW-6.0-8
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EW-6.8

d. Rated secondary 
voltaqe, 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.

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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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS 

EW 7.0 - 13.8KV TIE LINE 

TABLE OF CONTENTS

CLAUSE NO. title PAGE NO.

EW-7;0 13.8KV TIE LINE........................................................ -
EW-7.1 General.................................................................... 1
EW-7.2 ScopeofWork..................................................  ^
EW-7.3 Codes and Standards........................................................  ................................... 2
EW-7.4 Materials and Equipment..........................................................  o

EW-7.4.1 Cables................................................... .....................3
EW-7.4.2 Electrical Duct (for Communication Cables)................. ....................... 6
EW-7.4.3 Concrete Encased Conduits................................................................q
EW-7.4.4 Electrical Pull Box (Concrete)................................. ...................7
EW-7.4.5 Warning and Identification Tape...................... .............................. o
EW-7.4.6 Kerb Marking...............................................  3
EW-7.4.7 Riser Pole Materials and Accessories.....................................  8
EW-7.4.8 Grounding System.................................  a

EW-7.5 Other Works............................................................  '.jQ
EW-7.5.1 Backfill and Site Restoration....................................  -I0
EW'7.5.2 Hauling of Tie Line Materials............................. ..................... i -i

EW-7.6 Factory Assembly and Tests................................................ ..............................
EW-7.6.1 Reid and Acceptance Test............................  n

EW-7.7 Rnal Completion ofWoric.......................................... ......................................-.
EW-7.8 Measurement of Payment.................................  12
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PART I - TECHNICAL SPECIFICATION 

EW - ELECTRICAL WORKS

EW-7.0 13.8KV TIE LINE

EW-7.1 General

This specification covers the furnishing of all labor, materials equipment and

The proposed underground tie line shall interconnect the Solar PV Plant and

,sia"d -- -

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;

puNboxeTand tranches;"' PaVin9 W°rkS f°r 'he Pr°P0Sed IPCa,l'In

NAI lUNAL POWER CORPORATIOFT
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EW-7.3

e)

f)

3)

h)

i)

j)

k)

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 installation of Riser Pole Take-off Structure accessories 
tor both solar and diesel power plant, compete with the required 
braces, clamps, couplings. bus conductors. line and 
ma erials/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
nfS' en hAt are required for the complete, safe and reliable operation 
of the Underground Tie Line.

PndadNpSfhIe rfqUiredtl,t0 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 bid. NPC will extend reasonable assistance and corPerSn in
and'thnp9fltrte TUte 0f the UAe' Any dlscrePancy 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
8ss0totL 0f 'T line at the C0^,rac, Uni' be it mere
less than the quantity herein estimated.

It is not NPC's intent to specify all technical requirements or to set forth those 
requirements adequately covered by applicable codes and standards.

Codes and Standards

^semSTnri0?^?6? by thiS !peCification shaN be designed, manufactured, 

staledintht sSton0"60' a' ,ime ” pUrchase ordar u"la-

NATIONAL POWER CORPORATION
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Materials and Equipment 

EW-7.4.1 Cables

This specification covers the technical and associated requirements of 
volta9e power 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 
ThrYi Dc ■ tC! fw,tchin9 operations, sudden load variations, faults, etc 
fifi Sh!ll.be armoured and sha" conform with the ICEA S-

fa6quLo;Sc:2 and UL 83' PNS 35' ICEA s-73-532
The power cables shall be selected to withstand without distress any short- 

COndUCtC,r and Shea,h related 10 ,he fault levels.
wNh fulf?™n er . m1anu;a,cU;retl *° Ihe requirements when operating 
mintatlm requi alnts 0a ' " P°Wer Cab'e Sha" meet the f°ll0Win9

ITEM DESCRIPTION requirements1
2
3
4

Conductor Shape Circular Stranded Wire
Conductor Material Anneaied CoDoer
No. of Cores Single
insulation

a. Material Cross-linked polyethyiene 
(XLPE)

b. Thickness, mm > 50
5 Outer coverina/Jacket

a. Material PVC Sheath .lanketinn
b. Thickness, mm Manufacturer's Data
c. Termite Protection
Required Yes

6 Sheathed (Yes. No) Yes
a. lype of Sheath CoDoer Taoe Screen7 rroviae with hiller and Binder 
Tape Yes8 Armoured (Yes. No) Yes
a. Material Steei

ZaCgaebldropShof3yb(mdaexSfed t0 Wi,hS,and the “ndition and

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 m VI-EW-7.0-3
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Nvion9iori(0Zt0ne’ ch,orine- heat, flame and moisture-resistant PVC or
an^ois fhal bTfurni.h PJ0p6ing Protftion against sunlight, acids, alkalis 

Mhlp ^«^Lneh^rn SheiC^ t Proper markings and identifications indicated on
cab,a standard P 6,6 and aCCePtab'e 33 reqUired ,he

EW-7.4.1.1.3 Assembly

For mult,-conductor ^ble, the insulated copper conductor cabled within an 
overa I covering shall be assembled with non-hygroscopic fillers to assure a 
smooth crcular assembly. The cable shall be pmtected 673 flexibrmefal 
tape supported by an internal aluminum bonding strip and armored bv a hioh 
grade steel wire concentrically wrapped throughout its entir™^h V 9

EW-7.4.1.1.4 Application

tlDeeorinS|dtCab,e Shk" be SUitable f0r direct burial installation and other
Ln7 dw0roScaHnn<fS mHable fray’ COndUi['trench- unde'-ground duct 

et and dry locations, and above ground raceway in damn and rirv
loMhons. Ouring instaHation, all cable bends which will apply to armortd
^ble without splicing and cable termination shall have a minimum bend
S)grofPhSen.9 standards with respect to the inner

EW-7.4,1.1.5 Consideration

rating of the e^ectr?cardifcrt^tuhnga^snoperaUon^7l 00%9rarted *ioade,T,^era*Ure

EW-7.4.1.2 Communication Cables

LhbleUsndandri,rtce 'ine Shfrfbe deSi9ned l0 inClude ,he communication 
cabes and its necessary interfaces and auxiliaries. The communication
cable must be enclosed by a separate electrical duct parallel to power
cable/power cable raceway. Electrical duct to be occupied brThe
communication cables shall be located at no point closeMhan 75 mm for

duo^l^Sn^^^^rr^tr f0'' direC' bUried ins,alla,i0n ,0 the etecwcal

specifications shall be recognized. In the case of dual speStio7 he

aZp«rprr:vtaTSiderati0n t0 Safety 3nd SeCUrity °f the ! and

EW-7.4.1.3 Installation

A detailed route survey should be carried out prior to installation in order to 
plan where cables should be jointed and to identify any possible obstructions

NATIONAL POWER CORPORATIOfT
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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 SuppHer shall piepare 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 allovyance 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. y

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 
to be ins ailed and orientation with respect to one another. Cables shall be 
ins ailed 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
fmm)

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 I hermally 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

The 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

Location
Cover

Requirement
fmm)

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 shall be enclosed in a separate electrical duct or conduits to 
ensure that the cables are free from mechanical damage or moisture

h^,h S1601-!031 dl;,Ct.PrlCOnduits shal1 be non'rnetallic and shall be made of 
high-densiy polyetfiylene (HOPE), smooth walled inside and outside

P®d'oran9e’ scbe^u,e ^°- The 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
SLhrPr00fL.reS,Stant to the attacks of acids and a,kalis and must have a
PfIS 1 9UIShin9 ptroperty’ hence shal1 not support combustion. It shall 
resist corrosion, rust and scale.

EW-7.4.2.1 Electrical Duct Assembly

ihrIirHCi?Stal,ati0n: due precaution sha,[ be taken to protect the duct and
^^^SeSnnThaT?an'CaL'nHUry'^,ApPr0priate buShing' adapter or equivalent 
protection shall be provided whenever the duct enters a vault frttinas or
cmeLeds shaneh° r0,d -le abrasion- The ends of ‘be duct including the 
ann dA h b ,Lnnimed Inside and outslds and shall be sealed in an 
The Ducttrunsfb3" De sea'ed using caps and discs or plugs
cable fs puSd inbe m ned’ except durin9 inspection and tests, until the

All joints between lengths of ttie electrical ducts and connection tn 
couplings, fittings and pul! 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 90oC 
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 electricsi! pull box, also referred to 
vault, shall be permitted provided that the materiais and the construction 
a!^HCrnUr? US»ed at]d Perf°rmed are in accordance to the governing material 

be sub"rNSpcnfor^prcrinSS and deSi9n e'eC,riCa' PUl' b0>< Sha"
The electrical pull box shall be provided with frames and cover(s). Use of 
s ee ,n conformance with ASTM A36/A36M, “Structural 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
maKiHWI-!h0Ut|UndUe -P[ay‘ Covers shal1 be weighing over 45 kg (100 lb) and 
marked with a logo or indication of its function, such as “electric/’

II1n^,nHnCreteHel^CtriCal,pUl1 boX Sha" have Provision for cable and structural 
hnnHinn 9 Wh'ch 'S ®lectrica,,y Connected to the grounding rod through 
bondmg or riser conductor. Provision for drainage system shall also be
dralnaae“an!]6.J:ons^ru,ctlon of each and every pull box, the material used for 

* d !* m!n,mum tradlfI9 size shall be in accordance to the 
specifications shown in the bid drawings.

EW-7.4.4.1 Cable Pulling and Splicing

lIeC;triCal dUCtS and pul1 boxes are compieted, 
DuKina aCwotfripnem^eH^e|d ? be free from obstructions and foreign debris by 
DU I no The nlw M 6 approPnate size through the duct before cable 
S n9( Th PUJl,nS opera,lon shal1 be conducted using method which
will not injure the cable. Particular care shall be made to ensure thaTiS
“cab e shLilbe lho'sneany mfanrifr- USe 0f lubricants for aaaiating the pulling 
Of cable shall be those specifically recommended by the cable manufacturer
n no case, the tension applied on the cable shall exceed the rated maximum

theSrpSr?eClfied byh-thH manufacfurer- The direction of pull shall be based on
mhimum 'n Wh'Ch he PU"'n£) tensi0n and sidewaN P^ssure are at

nn tS5, t®rminatio']’ cab,e maintenance and testing shall only be conducted 
on the underground vaults or on the top end of a riser duct All cable sealina 
jointing, encapsulation, repair and protection shall be perforLd and

NATIONAL POWER CORPORATION
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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 
Shan 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 
continuousiy and repeatedly over entire tape length. The warning and 
Identification tape shall be labelled with “CAUTION BURIED ELECTRIC".

EW-7.4.5.1 Installation

The identification tape or warning ribbon 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 ciicumstances:

1. Over a concrete encased installation type; and

2. 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 
^ no kerb or gutter) at all roadway conduit crossings and under road
eSina o^bJhoeth,etter E {for,Elec[ricity) The ^narkings shall be done by 
engraving or by other approved means and shall be positioned on the face
crossing'6 d'reC V ab°Ve th6 Installed conduits 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 
the solar power plant and the diesel power plant shall be utilized as rLr pole

Jder9r0Und tT,ne' The 9eneral outline of the riser P°le structures 
general dimensions, 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 flat 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 clamps shall be bored as required 
and shall be attached by the Supplier in accordance with the NEMA 
Standard. All nuts shall be tightened adequately. 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 of 1 meter intervals using approved cable 
clamps. 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 

*nsu^a^e<^ 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 plates and the surge arrester earth bar.

EW-7.4.8 Grounding System

EW-7.4.8.1 Standards

All materials, accessories and consumables 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 erids 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

Grounding cable shall be copper conductor of soft drawn or hard drawn 
coricentric 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 shall 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

d®nslttand at its 0PtimurTl 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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l?IhC0«CI?!e ^SU^® USed for duct encaserTient and backfill type shall be 
submitted to NPC prior the installation for approval.

C00nastfmrSnWc;!t,kr?yS Td 0t!ieT PUb'iC °r pr'Vate ,andscaPes identified as 
H slte(s)Jand 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 restoration otherwise 
required 6 modlficatl0ns of the ^rnpaired 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 veNde suS
whS Iransrt Wlth W00den ,0"in9S faCinS the fl00r and sha,, be kePt intac‘

EW-7.6

EW-7.6.1

Factory Assembly and Tests 

Field and Acceptance Test

wtots'sed'bv NPC^'^h00 ,eS,S Sha" be Perf0rmed b>' lhe SuPPlier to be 
by’NPC various components of the tie line to determine

he her requirements of the specification have been fulfilled. The SuDolier
all provide instructions and acceptance criteria for field tesfino anH

commissioning for NPC’s reference and application for the tSlfne sysJ^m

If any of the tie line components fail to pass any test NPr ma»/ at hio 
judgment, direct the Supplier to maL anvy norl™ y’ own

E\N-7.7 Final Completion of Work

national rower corporation"
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Aft^KprlLthtf:iower 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 
indiMted 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 
to the receiving end must also be conducted in order to ensure that the entire
chlll^r^T01!.8- Th! decision made by NPC in any defect as found by him 
shall be final and all the requirements must be complied by the Supplier after
receipt of officia written communication before a Certificate of Final 
Completion of work is to be provided.

EW-7.8 Measurement of Payment

Measuremen^t of payment for all electrical works shall be based on the bid 
of ®ach ,tem as shown in the Schedule of Requirements - Electrical

woTks^eauSaVlriO[the-hidHD0Chment- The C0Sf 0f each item sha,, coveral1 
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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MW-1.0

PART I - TECHNICAL SPECIFICATION

MW -- MECHANICAL WORKS

GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipmenl, 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-Diesel Hybrid System (With Energy Storage 
System).

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modem 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 standards.

The Supplier shall conduct actual inspection o1 the site and thoroughly 
investigate and familiarize himself with all the conditions at site, determine the 
required quantity of materials and equipment to be supplied/utilized during the 
project execution, determine possible sources of materials and equipment to 
be supplied, and verify the actual scope of works and relative costs. Any 
and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the site shall 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 s<jrvice although not specifically detailed t>ut are deemed required to 
fully complete the work and smooth execution of the project. Relative costs of 
any additional works or materials which the Supplier deemed required or 
necessary to complete the works shall be included in the bid proposal.

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) iot 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 shali 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 cif 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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MW-3.2

from faulty installation works shall be repaired and/or replaced by the Supplier 
at no cost to the NPC.

Code and Standards

The supply, installation and test of equipment and materials shall conform to 
the latest specifications and provisions of the following engineering societies 
or other internationally accepted standards. Other standards which ensure 
equal or higher quality than the standards mentioned below will be accepted 
provided they meet the requirements of existing laws and regulations of the 
Government of the Republic of the Philippines.

ANSI American National Standard Institute
ASME American Society of Mechanical Engineers
ASTM American Society of Testing Materials
AWS American Welding Society
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
NEC National Electric Code
NEMA National Electrical Manufacturer's Association
OSHA Occupational Safety Health Act of 1970
PEC Philippine Electric Code
UL Underwriter Laboratories
NFPA National Fire Protection Association

In the event of any conflict among the above listed codes or this Specification, 
Appendices and Attachments, Bidder shall refer the conflict to NPC for written 
resolution. In addition to the above codes and standards, Bidder shall comply 
with all applicable State and local laws and regulatiisns.

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 Supplhjr shall be responsible for the correct positioning and leveling of 
the equipment and auxiliaries, and any checking made by the NPC during the 
course of the work shall not relieve the Supplier from his responsibility. During 
installation works, electro-mechanical equipment shall be carefully lifted or 
glided on the foundation by using only approved methods and equipment, and 
in a manner that will prevent damage to the equipment and foundation.' The 
equipment shall be positioned on a location as sf.own 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'he equipment.

Prior to equipment mounting and grouting, the surface area and blackouts of 
concrete fcundation 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 all equipment to be furnished shall be of the required 
quality used in commercial products of reputable manufacturers. All 
equipment or substitute materials and equipment to be used shall conform to 
the latest specifications and provisions of approved standards of engineering 
societies or other equivalent standards approved by NPC.

All materials, parts, and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Ftesults 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 
Suppliers 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 properly 
supported to avoid pipe sagging. 3

MW-3.4.2 PVC Pipe

Domestic water supply and distribution piping shall generally be constructed
irQ?MUnP a,ol!fl2ed Po,yVinyl Chloride (uPVC) PiPe C,ass 150' conforming to 
ASTM D-1784 or approved equivalent, except otheiwise specified.

NATIONAL POWER CORPORATION
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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 the piping system in a thorough manner and with 
good workmanship, in accordance with the drawings and specifications or as 
directed by NPC. All pipes, fittings, valves, and appurtenances shall be free 
from dirt or other foreign matters before laying. In the installation of the pipes, 
care shall be taken to prevent the pipes from becoming clogged during the 
progress of the work. Should any pipe become either partially or wholly 
clogged before final acceptance of the work, it shall be cleaned out by the 
Supplier in a manner satisfactory to NPC or shall be replaced by and at the 
expense of the Supplier. Open end shall be temporarily plugged, otherwise 
suitably closed when necessary. Special care shall be taken in carrying out 
the installation of joints, branches, valves, and other fittings.

After installation, pipe insides shall be washed thoroughly using high pressure 
cleaning pump. Water for washing must be clean 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 Ihe 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 
prime coated with 80 microns DFT zinc rich epoxy paint and 80 microns DFT 
of chlorinated rubber for each intermediate and topcoat.

NATIONAL POWER CORPORATION m VI-MW-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

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 all supplied equipment and materials shall be 
provided by the Supplier.

Tag Numbers/SPIN are designation codes which shall be used to achieve 
uniformity and standardization in identifying each component and equipment 
for installation, maintenance, documentation, and record purposes. The Tag 
Numbers/SPIN shall be clearly inscribed in a stainless steel or equivalent 
corrosion resistant metal in accordance with the NPC Standard Specifications.

Tag Numbers/SPIN are generally specified or indicated on the Bid drawings. 
In case of supplied equipment, portable type fire extinguishers, valves, 
instruments, or devices are not designated with tag numbers or SPIN, the 
Supplier shall assign a number subject to the approval of NPC.

MW-4.0 DOMESTIC WATER SUPPLY SYSTEM

MW-4.1 General

This section provides the essential information for the design, supply.
installation, construction, test, and commissioning of Domestic Water Supply
System to provide the water requirement of the plant including the required
excavation and backfiiling 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) unics 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 associated steel supports, piping, 
valves, pipe fittings, gaskets, flanges, bolts and nuts and other 
accessories;

b) One (1) set of Portable Submersible Sump Pump. 3.6 m3/h (15.9gpm) 
(g 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-4.3

MW-4.3.1

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 steei 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 vaive, level switch nozzle with plug (for future use), pipe 
supports, access iadder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

Pump

Jetmatic Hand Pump

The scope of work shall cover the supply, delivery, installation at the cistern 
tank and test of One (1) unit of hand pump complete with brass foot valve, 
stainless steel screen with 5mm 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 capabie 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 purnp 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)

c)

Technical data, specifications, and catalogues;
Outline/assembly and installation drawings showing all 
dimensions: and

Operation and maintenance manuals.

the

MW-4.3.2 Portable Submersible Sump Pump

The scope of work shall cover the supply, delivery, and test of one (1) unit of 
portabie 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

a. Quantity One (1) unit compiete with accessories

NATIONAL POWER CORPORATION
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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 seai 
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

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.

IVIW-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 
wfth 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

I NATIONAL POWER CORPORATION
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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 shall be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

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 (fi) years guarantee aqainst 
leak.

NATIONAL POWER CORPORATION
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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.

I

I
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EW - Electrical Works

Technical Requirements

I

1. The Bidder is required to provide all the information required under the column “Supplier's 
Data". Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

2. NPC’s requirements are indicated below. The Supplier shall indicate their data 
corresponding to the said NPC requirements to facilitate evaluation of Supplier's 
compliance to the specifications.

3. Deviation from the requirements indicated in the technical data sheets and non-submission 
of the required documents listed as Annexes A and B shall be ground for disqualification.

4. All data and information specified in the requirements shall be in English language.
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ANNEX A - LETTER OF AUTHORIZATION AND GUARANTEE
STATEMENT

The following Documents shall be submitted by the Supplier in sequential order as listed 
hereunder and shall be attached in the bid documents as Annexes. All data and information 
shall be in English language.

Letter of Authorization and Guarantee Statement for the Following Equipment:

a. Solar PV (SPV) Module
b. String Inverter
c. Energy Storage System (ESS)
d. Power and Energy Management System (PEMS) or Hybrid Controller 

either from the following:

• Original Equipment Manufacturer (OEM); or
• Licensee of the OEM accompanied by a Certification from OEM as a Licensee or the 

Licensee Agreement; or
• Authorized Distributor (accompanied by a Certificate of Authorized Distributorship from 

the OEM/Licensee of the OEM. If from the Licensee, a Certification from the OEM as 
a Licensee or the Licensee Agreement must also be submitted).

Note: Documents or brochures submitted must be in English language as stated in 
Section ll-ITB Clause 11.0.
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B-1.0 SOLAR PV PLANT

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

B-1.1 Total Capacity of Solar PV 
Plant at AC Side At least 180 kW

B-1.2
Total Number of String 
Inverters connected in 
parallel

By Supplier

B-2.0 SOLAR PV MODULES

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

B-2.1 Manufacturer1 By Supplier

B-2.2 Model By Supplier

B-2.3 Place of Manufacture By Supplier

B-2.4 Cell Type Crystalline Silicon

B-2.5 Rated Power (Wp) at STC2 By Supplier

B-2.6 Efficiency At least 21%

B-3.0 STRING INVERTER

Item DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-3.1 Manufacturer By Supplier

B-3.2 Model By Supplier

B-3.3 Place of Manufacture By Supplier

B-3.4 Rating <80

B-3.5 Efficiency >95%

1 Solar PV module manufacturer shall be included in the latest Tier 1 category list by Bloomberg New 
Energy Finance in accordance with EW-1.2 Solar PV K/lodules (e).
2 For bifacial type PV module, listed maximum power output at 0% bifacial gain on the nameplate 
shall be considered as the rated capacity of the module.

Name of Firm Name & Signature of Representative Designation
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Item DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-3.6 Output Voltage (Vac)
480 V (nominai voitage 
adjustable by ±5% via 

system set points)
B-3.7 Output Frequency (Hz) 60 Hz. ±0.5%

B-3.8 Data Interface Modbus

B-3,9 Topoiogy Transformerless

B-4.0 SOLAR PV PLANT (SPP) TRANSFORMER
ITEM DESCRIPTION NPC

REQUIREMENTS
SUPPLIER'S

DATA

B-4.1 Manufacturer / Brand By Supplier

B-4.2 Place of Manufacture By Supplier

B-4.3 Rated Capacity 225 kVA

B-4.4 No. of unit/s 1 set

B-4.5 Number of phase Three (3)

B-4,6 Frequency, Hz 60

B-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

I ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-5.1 Manufacturer / Brand By Supplier

B-5.2 Place of Manufacture By Supplier

B-5.3 Rated Capacity 150 kVA

B-5.4 No. of unit/s 1 set

B-5.5 Number of phase Three (3)

B-5.6 Rated operating frequency,
Hz 60

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TDS (EW)-Bid-3
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B-6.0 ENERGY STORAGE SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-6.1 Manufacturer By Supplier

B-6.2 Model By Supplier

B-6.3 Place of Manufacture By Supplier

B-6.4 Nominal Rating (kW) 120+10% overload

B-6.5 Usable Energy > 120 kWh

B-6.6 Power Swing (kW) 120

B-6.7 Reverse Power Swing (kW) 120

B-6.8
Power Swing and Reverse 
Power Swing Response time 
(milliseconds)

<200

B-6.9 Power Factor -1 to +1

B-6.10 Operating Frequency (Hz) 60 Hz

B-6.11

Technical and Functional 
Requirements for the Battery 
Management System, Power 
Conversion System, ESS 
Control System and ESS 
Enclosure/Cabinet as stated 
in EW-2.4 ESS

Required

B-7.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-7.1 Model By Supplier

B-7.2 Manufacturer By Supplier

B-7.3 Chemistry NMC, LMO, Blended LMO 
/ NMC. LFP

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bld-4
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-7.4 Gross weight of one Battery 
Module3 By Supplier

B-7.5 Nominal Capacity (Ah) By Supplier

B-7.6 Manufacturer's Track
Record > 5 years

B-7.7 Current Operational Install 
Base At least 1 MWh

B-8.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-8.1
Technical and Functional 
Requirements as stated in
EW-3.0 PEMS

Required

Hybrid Controller4

B-8.2 Manufacturer By Supplier

B-8.3 Model By Supplier

B-8.4 Place of Manufacture By Supplier

Genset Controller

B-8.5 Manufacturer By Supplier

B-8.6 Model By Supplier

B-8.7 Place of Manufacture By Supplier

Solar/PV Controller5

B-8.8 Manufacturer By Supplier

3 Refer to EW-2.4.2 Battery Modules/Batteries (d).
4 If the Supplier opt to use CAN communication protocol between PEMS controllers {multi-master 
structure), the Supplier shall indicate "Not Applicable” under Hybrid Controller.
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 m VI-TDS (EW)-Bid-5
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-8.9 Model By Supplier

B'8.10 Place of Manufacture By Supplier

ESS Controller/ESS Control System6

B-8.11 Manufacturer By Supplier

B-8.12 Model By Supplier

B-8.13 Place of Manufacture By Supplier

6 If the Solar/PV controller and the ESS Control System/ESS controller Is built-in the String Inverter(s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-6
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SECTION VI

PART ll-TECHNICAL 

DATASHEETS
ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST
QUALIFICATION

NATIONAL POWER CORPORATION
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PART II - TECHNICAL DATA SHEETS

EW - ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification

TABLE OF CONTENTS

i SECTION DESCRIPTION PAGE

Annex C Schematic Diagram Vl-TDS (EW)-PQ-1

Annex D ESS Manufacturer's Track Record Data Sheet Vl-TDS (EW)-PQ-2

Annex E Battery Module Manufacturer's Track Record Data 
Sheet Vl-TDS (EW)-PQ-3

Annex F PEMS Manufacturer's Track Record Data Sheet Vl-TDS (EW)-PQ-4

G-1.0 Solar PV Plant Vl-TDS (EW)-PQ-5

G-2.0 Solar PV Modules Vl-TDS (EW)-PQ-5

G-3.0 String Inverter Vl-TDS (EW)-PQ-6

G'4.0 Solar PV Plant (SPP) Transformer Vl-TDS (EW)-PQ-7

G-5.0 DC Box Vl-TDS (EW)-PQ-9

G-6.0 AC Combiner Box Vl-TDS (EW)-PQ-9

G-7.0 Energy Storage System Vl-TDS (EW)-PQ-9

G-8.0 Battery Modules Vl-TDS (EW)-PQ-10

G-9.0 Energy Storage System (ESS) Transformer Vl-TDS (EW)-PQ-11

G-10.0 Power and Energy Management System Vl-TDS (EW)-PQ-13

G-11.0 Power Cables Vl-TDS (EW)-PQ-14

G-12.0 Fuse Disconnect Switch with Lightning Arrester 
Combination Vl-TDS (EW)-PQ-14

G-13.0 13.8kV Three-Phase Kilowatt-Hour Meter Vl-TDS (EW)-PQ-15

G-14.0 Steel Pole Vl-TDS (EW)-PQ-15

NATIONAL POWER CORPORATION Vl-TDS (EW)-PQ-I
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G-15.0 13.8kV Underground Tie Line Power Cable Vl-TDS (EW)'PQ'15

G-16.0 Electrical Duct VI-TDS (EW)-PQ-16

G-17.0 Maintenance Hole/Electrical Puii Box VI-TDS (EW)-PQ-16

G-18.0 Bus Conductor and Hardware VI-TDS (EW)-PQ-17

G-19.0 Job Site Cameras Vl-TDS (EW)-PQ-17

G-20.0
Spare Parts for Solar PV System, Energy Storage 
System(ESS), Power and Energy Management 
System(PEMS) and Auxiliaries

VI-TDS (EW)-PQ-18

G-21.0 Standard/Speciai Tools for Solar PV System VI-TDS (EW)-PQ-19

G-22.0 List of Other Documents To Be Submitted in 
Addition To The Technical Data Sheets VI-TDS (EW)-PQ-19

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-ii
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PART II - TECHNICAL DATA SHEETS
EW - Electrical Works

Technical Requirements

1. The Bidder shall complete and submit this document together with the equipment 
brochure/technicai datasheet of major equipment (i.e., Soiar PV Modules, String Inverters, 
ESS, Battery Modules, PEMS and Transformers) during the post-qualification. The Bidder 
shall use additional sheets as necessary for any other additional information following the 
format shown herein or by reproducing the same.

2. The Bidder is required to provide all the information required under the Column “Supplier’s 
Data”. Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

3. NPC’s requirements are indicated below. The Supplier shall indicate their data corresponding 
to the said NPC requirements to facilitate evaluation of Supplier’s compliance to the 
specifications The data required are technical features and characteristics of the Equipment 
to be provided by the bidder which shall at least be equal or superior to NPC’s requirements.

4. The bidder shall provide copies of the manufacture’s and equipment certifications as listed in 
this document

5. Non submission of the required documents shall be a ground for disqualification.

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-ii
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ANNEX C-SCHEMATIC DIAGRAM

The following Documents shall be submitted by the Supplier in sequential order as listed 
hereunder as Annexes during the post-qualification process. All data and information shall 
be in English language and shall be drawn using the metric system as unit of measurement.

Annex C Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant 
(with ESS) showing all equipment/components to be furnished including 
interfacing and communication system of the Solar PV with the Existing 
Power Plant

Note: Failure to submit drawings and documents listed hereunder Annex C shall be ground 
for disqualification.

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-1
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ANNEX D - ESS Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed

(MW)
Date Installed Client’s Name Location Client’s Contact Details 

(Including email address)

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-2
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ANNEX E - Battery Module Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed
(MWh)

Date Installed Client’s Name Location Client’s Contact Details 
(including email address)

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-3
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ANNEX F - PEMS Manufacturer’s Track Record Data Sheet

Brand and 
Model

No. of Units 
Installed Date Installed Client’s Name Location Client’s Contact Details 

(includinq email address)

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-4
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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 (PV 
String) By Supplier

G-1.3 Number of Parallel Combination 
(total number of PV strings) 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 Manufacturer1 By Supplier

G-2.2 Model By Supplier

G-2.3 Cell Type Crystalline Silicon

G-2.4 Rated Power (WP) at STC2 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

1 Solar PV module manufacturer shall be included in the latest Tier 1 category list by Bloomberg New 
Energy Finance in accordance with EW-1,2 Solar PV Modules (e).
2 For bifacial type PV module, listed maximum power output at 0% bifacial gain on the nameplate 
shall be considered as the rated capacity of the module.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

EEI VI-TDS (EW)-PQ-5
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ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-2.13 Weight (kg) By Supplier

G-2,14 Junction Box IP Rating IP65

G-3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.1 Manufacturer By Supplier

G-3.2 Model By Supplier

G-3.3 Inverter Power Rating (kW) <80

G-3.4 Efficiency at Rated Power >95%

G-3.5 Input DC Power (kWp) By Supplier

G-3.6 No. ofMPPT At least One (1)

G-3.7 Input Voltage Range per MPPT 
(V) By Supplier

G-3.8 Maximum Open Circuit Voltage 
per MPPT (V) By Supplier

G-3.9 Maximum Input Current per
MPPT (A) By Supplier

G-3.10 Maximum Short Circuit Current 
per MPPT (A) By Supplier

G-3.11 Nominal Output Voltage (V)
480 V (adjustable by 
±5% via system set 

points)
G-3.12 Maximum Output Current (A) By Supplier

G-3.13 Number of Phase Three (3)

G-3.14 Nominal Output Frequency (Hz) 60 Hz, +0.5%

G-3.15 Power Factor at Rated Power 
Ratinq By Supplier

G-3.16 Total Harmonic Distortion 5%

G-3.17 Operating Temperature Range 
CC) By Supplier

G-3.18 Data Interface Modbus

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-6
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.19 Topology Transformerless

G-3.20 Ingress Protection Rating IP65

G-3.21 Over current Protection Required

G-3.22 Overvoltage Protection Required

G-3,23 Anti-lslanding Protection Required

G-3.24 DC Reverse Polarity Protection Required

G-3.25 Ground Fault Monitoring Required

G-3.26 Grid Monitoring Required

G-3.27 PV Array Fault Monitoring Required

G-3,28 Residual Current Monitoring Required

G-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.1 Manufacturer/Brand By Supplier

G-4.2 Model By Supplier

G-4.3 Rated Capacity (kVA) 225

G-4.4 Number of Phase Three (3)

G-4.5 Type of Cooling ONAN

G-4.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenyls (PCB) free

G-4.7 Type Two-winding
Transformer

G-4.8 Audible Sound Level Refer to Table specified 
under EW-1.10.3.8

G-4.9 Vector Group YNdll

G-4.10 Temperature

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-7
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• Ambient Temperature
(°C) 40

• Temperature Rise (C°) 65

G-4.11 Winding Connection

• H-Wnding Wye with Neutral 
Grounded

• X-Wnding Delta

G-4.12 Insulation Level

a. Nominal Voltage Level (kV)

• H-Wnding 13.8

• X-Wnding 0.48

b. Highest Voltage Level (kV)

• H-Wnding 15

• X-Winding 1.2

c. Basic Insulation Level (kV)

♦ H-Wnding 95

• X-Wnding 30

G-4.13 Wnding 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-Wnding 13.8 kV± 2x2.5%

• X-Wnding N/A

G-4,20 Transformer Losses By Supplier

G-4.21 Tolerances

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-8
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• 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-4.22 Ground Terminal Connection Suitable for 100 mm2 
copper conductor

G-4.23 Weight of Oil (kg) By Supplier

G-4.24 Total Weight (kg)
(with transformer oil)

By Supplier

G-5.0 DC BOX

ITEM DESCRIPTION NPC S
REQUIREMENTS - SUPPLIER’S DATA

G-5.1 DC Circuit Breakers

Continuous Current Rating (A) 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 ENERGY STORAGE SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-7.1 Manufacturer By Supplier

G-7.2 Model By Supplier

G-7.3 Nominal Power Rating (kW) At least 120

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-9
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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

1. Nominal Charge / 
Discharge Current (A) By Supplier

2. Maximum Charging
Current (A) By Supplier

3. Maximum Discharge
Current (A) By Supplier

G-7.7 Number of Battery Modules By Supplier

G-7.8 ESS Enclosure/Cabinet

Gross Weight, Installed with 
batteries (kg) By Supplier

Dimension, Length x Width x 
Height (m) By Supplier

G-8.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-8.1 Manufacturer By Supplier

G-8.2 Model By Supplier

G-8.3 Chemistry NMC, LMO, Blended 
LMO/NMC, LFP

G-8.4 Nominal Capacity By Supplier

G-8.5 No, of Cells per Module By Supplier

G-8.6 Electrical Characteristics

• Nominal Terminal
Voltage (VDc) By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)-PQ-10
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• Minimum Operating
Voltage (Voc) By Supplier

Maximum Operating
Voltage (Voc) By Supplier

• Maximum Normal State 
of Charge (MaxNSoC)3 
(%)

By Supplier

• Minimum Normal State of 
Charge (MinNSoC) (%) By Supplier

• Nominal C-rate @ 25°C4 1 or higher

• Self-discharge Rate per 
Month (% of its capacity) < 10%

• Cycle Lifetime At least 5000

G-8.7 Physical Characteristics

• Dimension, Length x 
Width X Height (m) By Supplier

• Maximum Gross Weight 
(Kg)5 By Supplier

G-8,8 Overcharge Protection Required

G-8.9 Short Circuit Protection Required

G-8.10 Thermal Runaway Protection Required

G-9.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.1 Manufacturer/Brand By Supplier

G-9.2 Model By Supplier

G-9.3 Rated Capacity (kVA) 150

G-9.4 Number of Phase Three (3)

3 As defined under Section VI - Technical Specifications Clause EW-2,1
4 Refer to EW-2.4.2 Battery Modules/Batteries (b) whenever the Supplier opt to furnish battery 
modules with less than 1 C-rate.
5 Refer to EW-2,4.2 Battery Modules/Batteries (d).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-11
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.5 Type of Cooling ONAN

G-9.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenyls (PCB) free

G-9.7 Type Two-winding
Transformer

G-9.8 Audible Sound Level Refer to Table specified 
under EW-2.4,7.3.8

G-9.9 Vector Group YNd11

G-9.10 Temperature
• Ambient Temperature

(°C) 40

• Temperature Rise (C°) 65

G-9.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-V\finding 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)

Name of Firm Name & Signature of Representative Designation
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ITEM. DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S DAtX

G-9,16 Impedance at Rated Capacity
(%) Manufacturer’s Data

G-9.17 Efficiency By Supplier

G-9,18 Tap Changer No-Load

G-9.19 Taps

• H-Winding 13,8 kV± 2x2.5%

• X-Winding N/A

G-9,20 Transformer Losses By Supplier

G-9.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer’s 
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)
(with transformer oil)

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 Supplier

G-10.3 Communication Protocol Modbus or CAN

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-13
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G-11.0 POWER CABLES6

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

15 kV Power Cable

G-11.1 Manufacturer By Supplier

G-11,2 Brand By Supplier

G-11.3 Max. continuous current carrying 
capacity of conductor at 90°C Manufacturer’s Data

G-11.4 Conductor Cross-Section, 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 
COMBINATION7

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-12,1 Manufacturer By Supplier

6 Refer to EW-1.8 and EW-6.4 specifications.
7 Refer to EW-6.0 specifications.

Name of Firm Name & Signature of Representative Designation
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G-13.0 13.8KV THREE-PHASE KILOWATT-HOUR METER8

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-13.1 Manufacturer By Supplier

G‘13.2 Brand and Model By Supplier

G-14.0 STEEL POLEs

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-13.1 Manufacturer By Supplier

G-13.2 Place of Manufacture By Supplier

G-13.3 Structural grade of steel used
ASTM A572 grade 

345MPa (50ksi) 
(minimum)

G-13.4 Pole Shape Octagonal

G-15.0 13.8KV UNDERGROUND TIE LINE POWER CABLE10

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

I
8Referto EW-6.0 specifications.
9 Refer to CW specifications.
10 Refer to EW-7.0 specifications.

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.7 No. of Cores Single

G-14.8 Concductor Material Annealed Copper

G-14.9 Insulation Material Cross-linked 
polyethylene (XLPE)

G-14.10 Armoured, {Yes, No) Yes

G-16.0 ELECTRICAL DUCT■11

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

G-17.0 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 1.2 X 1.2 X 1.1

G-16.4 Covers

Material Steel

Refer to EW-7.0 specifications.

Name of Firm Name & Signature of Representative Designation
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G-18.0 BUS CONDUCTOR AND HARDWARES12

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-Bolt

b. Material of Body Aluminum Alloy

G-17.6 Connectors

a. Type
wedge pressure clamp 
for stranded conductor 
connection

b. Angle and T-connectors type
wedge pressure clamp 
for stranded conductor 
connection

G-19.0 JOB SITE CAMERAS13

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)

12 Refer to EW-6.0 specifications.
13 Refer to EW-1.11

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

Liquid Crystai Dispiay 
(LCD)

G-18.5 [mage Sensor Resolution At least 1.3 
Meqaoixel CMOS

G-18.6 View Angle At least 110 degrees 
viewing anqie

G-18.7 Stiii Image Resoiution 1280x720

G-18.8 Time Lapse Intervai 15 minutes/ 
User-Droqrammabie

G-18.9 Battery Type
Standard AA or AAA 

Size
Aikaline Batteries

G-18.10 Battery Life At ieast 120 days of 
image recording

G-18.11 Additional Battery (Spare) To Be Provided

G-18.12 Enclosure IPX4 compiiant

G-18.13 Storage Memory SDHC

G-18.14 Storage Capacity 32GB

G-18.15 Additional Storage per camera 
(Spare) At ieast One (1)

G-20.0 SPARE PARTS FOR SOLAR PV SYSTEM, ENERGY 
STORAGE SYSTEM(ESS), POWER AND ENERGY 
MANAGEMENT SYSTEM(PEMS) AUXILIARIES14 (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 Soiar Pyranometer 1 pc

G-19.4 Spare Thermocoupie for soiar 
module temperature 1 set

14 Refer to GW-7.0

Name of Firm Name & Signature of Representative Designation

I NATIONAL POWER CORPORATION Vl-TDS (EW)-PQ-18



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP2221493Se

G-19.5 Spare Thermocouple for ambient air 1 pc

G-19.6 Battery Modules15 1 pc

G-19.7
Other spare parts recommended by 
the Equipment (SPP, ESS and 
PEMS) Manufacturer (Specify)

1 lot

1.

2.

3.

G-21.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM16

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

G-20.3 Load Resistor (0-1000 ohms) 1 set

G-20.4 Voltmeter (with a minimum rated voltage of 600VAC and
1 kVDC) 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-22.0 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

15 Not to be supplied
Notes: Minimum requirements but the Supplier may increase the specified quantity if found not 
sufficient during Warranty Period.
1S Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation
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b. String Inverters
c. Energy Storage System 
d- Battery Modules/Batteries
e. Power and Energy Management System (PEMS)

2. ISO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a. Solar PV (SPV) Modules
b. Battery Modules/ Batteries

Equipment Certification Requirements
1. Test Certificates/Certificates of Conformance of the SPV modules to be supplied that 

comply with the following standards:
a. lEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)

Modules- Design Qualification and Type Approval
b. lEC 61730-1 - Photovoltaic (PV) module safety qualification - Part 1:

Requirements for construction
c. IEC 61730-2 - Photovoltaic (PV) module safety qualification- Part 2:

Requirements for testing
d. lEC 61701 - Salt mist corrosion testing of photovoltaic (PV) modules

2. Test Certificates/ Certificates of Conformance of the String Inverters to be supplied 
that comply with the following standards:

a. 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
ic/-. systems- Part 2: Particular requirements for inverters

c. itC 62116 - Utility-interconnected photovoltaic inverters - Test
procedure of islanding prevention measures

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be supplied
that comply with any of the following standards: ^

a. 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

Other Requirement
1 LadtdiSngCd°aFte °f Bl00mber9 New Ener^V Finance List of Tier 1 Manufactures as of

2. Certtftcate of Site Inspection duly signed by the Sabtang DPP Plant-in-Charqe 
and/or its duly authorized NPC personnel. L^narge

Name of Firm Name & Signature of Representative Designation
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PART II - TECHNICAL DATA SHEETS

ANNEX H - ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

I

I

I

ANNEX DESCRIPTION
Annex H.1 Prior to the purchase of materials, equipment and implementation of works, 

the supplier shall prepare and submit five (5) copies of, but not limited to, the 
following drawings/documents for review/approval of NPC:

a) Civil Drawings:
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 Delails)
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 
schernatu^, equipment or items supplied or used without such approval shall 
be at the oupplier s risk of subsequent rejections;.

Name of Firm Name & Signature of Representative
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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.
i.

Rated Current (A) at STC
Open Circuit Voltage (Voc) at STC

j- Open Circuit Current (Isc) at STC
k. Power Tolerance
I. Dimension (L X W)
m. Weight (Kg)
n. Junction Box IP Rating

2. String Inverter
a. Manufacturer
b. Model
c. Rating
d. Efficiency
e. Input DC Power (W)
f. No. ofMPPT
g- Maximum Input Voltage (Voc)
h.
i.

Minimum Input Voltage (Vue)
MPP Voltage Range (VDc)

j- Maximum Input per MPPT (Input A/ Input B) (A)
k.
l.

Maximum Short Circuit per MPPT (A)
Maximum Output Current (A)

m. Power Factor at rated power (pf)
n. Total Harmonic Distortion
0, Connection Phase
P Output Voltage (Vac)
q- Output Frequency (Hz)
r. Data Interface
s. Protection Rating
t. Operating Temperature Range
u. Topology

3. DC Box
a. Protection Rating
b. Surge Protection
c. DC Circuit Breakers

• Continuous Current Rating
• Type

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TOS (EW)-l-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1493Se

4. AC Combiner Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System

5. Dry Type Transformer
a. Manufacturer
b. Model
c. Place of Manufacture
d. Rated Capacity (kVA)
e. Nominal Voltage (H-winding, kV)
f. Nominal Voltage (X-wInding, kV)
g. Number of Phase
h. Core
I. Insulation 
j- Type
k. Class
l. Type of Cooling
m. Temperature Rise (°C)
n. Insulation Level

• Maximum operating voltage, kV
• Nominal operating voltage, kV
• Winding Material

o. Enclosure
p. Dimension (LXW), mm
q. Total Weight, kg

6. Solar PV Plant (SPP) Transfoimer 
a. Manufacturer/Brand

Model
Rated Capacity, kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group 
Temperature

• Ambient T emperature
• Temperature Rise 

Winding Connection
l. Insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level

m. Winding Material
n. Bushing Material 
0. % Impedance 
p. Efficiency

b.
c.
d.
e.
f.
g-
h.
i.
j-

k.

Name of Firm Name & Signature of Representative Designation
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8.

q-
r.
s.
t.
u.
V.
w.
X,

y-

Tap Changer 
Taps
Transformer Losses 
Tolerances
Ground Terminal Connection 
Weight of Oil 
Total Weight
Manufacturer’s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited 
Laboratories

7.

Name of Firm

a.
b.
c.
d.
e.
f.
g-
h.
i.
j-

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 

% Impedance 
Efficiency 
Tap Changer 
Taps
Transformer Losses 
Tolerances
Ground Temiinal Connection 
Weight of Oil 
Total Weight
Manufacturer’s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited 
Laboratories

o.
P-
q-
r.
s.
t.
u.
V.
w.
X,

y-

Energy Storage System 
a. Manufacturer 

Model
Nominal Rating, kW 
Usable Energy, kWh 
Operating Frequency

b.
c.
d.
e.

Name & Signature of Representative Designation
NATIONAL POWER CORPORATION
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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
• Self-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 

Manufacturer 
Place of Manufacturer 
Maximum operating Temperature, “C
Max. continuous current carrying capacity of conductor at 906C 
Type of cable
Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diameter, mm 
Conductor Shape 
Conductor Material 
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

a.
b.
c.
d.
e.
f.
9'
h.

J-
k.

Name of Firm Name & Signature of Representative
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Max. continuous current carrying capacity of conductor at 90°C 
Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diameter, mm 
Conductor Material 

i. Insuiation (Material & Thickness)
1.5kV DC Cable 
a. Manufacturer

Place of Manufacturer 
Conductor Size 
Conductor Metal 
Conductor Shape 
Conductor Material 
Type of wire 
Type of Insulation 
Maximum Operating Temperature

d.
e.
f.
g-
h.

12. Control and Instrumentation Cabies 
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.
b.
c.
d.
e.
f. 
9-

Number of twisted-pairs 
Type of Insulation 
Capacitance 
Operating voltage 
Operating temperature range 
Type of Shielding 
Type of Jacket

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. Operating Temperature
e. Output Power, Peak Envelope Power (PEP)
f. Modulation
g. Modulation Error Ratio (MER)
h. Operating Frequency
i. Output Frequency
j. Operating/Nominal Bandwidth
k. Return Loss
l. Signal-to-Noise Ratio (SNR)
m. Input/output Impedance
n. Gain
o. Losses
p. 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 of Representative Designation
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b.
c.
d.
e.
f.
g-
h.
i.
J.
k.

a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit 
etc.

19. Fuse Disconnect Switch with Lightning Arrester Combination 
a. Manufacturer

Place of Manufacturer 
Class (indoor & outdoor)
Rated Voltage, kV 
Nominal System Voltage, kV 
Frequency, Hz 
BIL. kV
Ampere Frame 
Interrupting Capacity, kA 
Fuse Link (Type & Current Rating)
Lightning Arrester

• Type
• Class
• Rated frequency, Hz
• Nominal system voltage
• Duty Cycle Voltage (rating), kVrms
• Maximum Continuous 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
b. Place of Manufacturer 

Maximum operating Temperature, °C
Max. continuous current carrying capacity of conductor at 90°C 
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)

c.

f.

h.

21. Electrical Duct
Manufacturer 
Place of Manufacturer 
Construction Material 
Moisture and Chemical Resistant 
Operating Temperature 
Compressive Strength Capacity

a.
b.
c.
d.
e.
f.

Name of Firm Name & Signature of Representative Designation
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22. Maintenance Hole/Electrical 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
Materia]
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 VI-TDS (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 Svslem/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-vear warranty

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 fPEMS)

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

Test Certificates/ Certificates of Conformance of the SPV modules to be 
supplied that comply with the following standards:

a) lEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)
Modules- Design Qualification and Type Approval

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)-MO



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

 LuzP2221493Se

b) lEC 61730-1- Photovoltaic (PV) module safety qualification - Part 1; 
Requirements for construction
0) lEC 61730- 2- Photovoltaic (PV) module safety qualification- Part 2: 
Requirements for testing
d) lEC 61701 - Salt mist corrosion testing of photovoltaic fPVi 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

I est 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 as of bidding 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

VI-TDS (EW)-I-11
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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)

LuzP22Z1493Se

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 EQUIVALENT
Foreign Currency Phil. Peso Phil. PesoArchitectural 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 V]INCHEDULE OF REQUIREMENTS

SECTION Vlf • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTAN3 ISLAND, BATANES

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

LuzP22Z1493Se

Item No. Description of Work or Materials QTY-» UNIT

UNrr PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
 FROM AB ROAD

Unit Pfica of Goods 
or Services 

Foreign Currency
{r

Import Duties & 
oUior Levies 

Imposed by Phil. 
Govt

(Phil, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
(Ptiil. Peso)

Local Transport 
from Port lo 
Delivery Site 

•••(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PKIUPPINES

Unit Pnee of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and ether Taxes 
Imposed by Phil. 

Govt
(Pftcl. Peso)

Local Transport 
from Plartito 
Delivery Site 

•••(Phil. Peso)

TOTAL PRICE

Forex Currency 
(GxC)

LoedCurrancy 
Portion (Phif. 

Peso)
({F.G*H>«C)Or

(p.J.iQxC)
(A) (B) (C) (D) (C) (P) (G) IH) (J) (K) (L) (M)

ARCHITECTURAL WORKS
Guard poet wtth Comfort Room
Wall System & Rnishes;
1. tSOmm thlc CH8 svaO indudinp mortars and reinforcing bars.
2. Plastering (Plain cement_p_iaster van finish). __ _____________________________
3. Floor Fnrshes (Plain cement plaster floor finish with floor hardener light traffic density).

Fenestration
1. Window 1 (11C0x900mm) 6mm thick sliding glass Mndow in an aluminum frame (Including
yodon wnd guard)_____________________________________________________
2. Wjndow2 (2SQx2S0mm) Pre-Cast Cor^crate Louver
3. Door ] (2100x700) Bush Type Wooden Door, marine ptyviood both sides, 2'x 5* hard 
v«9d jamb, including heavy duty loose pin hinges, door knobf lockset M«ather proof and
oainwiq____________________________________ ___ ____________________
Pajr^Ung___________________________________________ ___________________
1. All Concrete Surfaces
2. All Wood Surfaces
Water Closet
Waterproofing Membrane
Gutter Material for Rainwater Collector:
2.0mm thick Metallic Plastic includingfasteneers, sealants, hardware and accessories
Warehouse
Wall System & Rnishes:

1.100mm thk. CH6 wan Including mortar grout and reinforeng bars.
2, 150mm thk. CH6 wail including mortar grout and reinforong bars.
3, Plastering (Rain cement plaster wail finish).

4. Boor Rnishes (Plain cement piaster floor finish wiSi floor hardener light traffic density). 
Fenestfation _______
1. Door 1 (21(X)x 1800mm) Panel type wood door2^x5* hard wood jamb, including heavy duty 
oose pin hinges, door knoo/lockset weather proof ar>d painting
2. Concrete (ouver windows (IQOOmm x 17S0mm) (250mm x 250mm openlno)

Notes, Final delivery she of all egulpmervVmatariaEs shall be at ihe plant site stated above.
* Bidders shall enter a code represeniing the Courvtry of Origin of aS Imported equipment, materials vid occasscries.

•• Cost of eqiipment, lelghL Instance, etc. up to Ptill. pod of entry. Refer blT6* 16. l.(bj.
Uni Phc« fer Local Transporttdon, inaxanca and other local costs rcfdental to defvery of the goods item the Phil port of enky to ViaJ deivery she.

Code Country of Origin
us United States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorizod Representative Designation

ED VII-SOR-Sab-1
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SECTION VH-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)

LujP22Z1493Se

Item No, OescrIptian of Work or Materials

(A)

2. Gutter; 0,$mmtnk pre-sainted gutter, from600mm vMde IndudingrSoucWng painL 
ftardwaro and accessories

(B)
Roofing System_________________________
1, Roofing Sheet: 0.5mm Case metal thickness pre-paInted long span corrugated G.l. roofing 
sheets incJuding fastemers, sealants and retouching paint

3, Downspout d'0 uPVC Pipe Senes 1000 downspout incJuCing joint ^ttsngs, sotventsand* 
brackets
4. Roof Dram; removable stantess wire basket strainer
5. Counter hashing; 0.5mm base melal IWcSmess pre-painted ccunlerftashing Including 
fasteners, sealant and retouching painl
6, Thermal Insulation: 10mm thk polyethelene with aluminum foil on both feces, above purlins

PainUng
1. Grtlen'or concrete surfaces
1- coal of primer solvent based acrylic paint
2- coats of lop coat solveni based acrVic glazino tncfudino surface preoaraton
2. Interior concrete surfaces
1 -coat of primer solveni based aciyic paint
2-coals of top coal solveni based acrylic glaong indudmq surface orenarallnn 
Mtscelieneous • - • ...........
1. Soil Poisoning

SUB-TOTAL A

QTY.- UNIT

(C) (0)

UNIT PRICE f OR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Unit price of Goods 
or Services 

Foreign Currency 
( )"
(E)

Import Duties 5
other Levies 

Imposed by Phil 
GovL

(Phil. Peso)

(F)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
(Phil. Pesol

(G)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WTTHIN THE PHIUPPINES

Unit Price of 
Goodsor Services 

(Phil. Peso)

Value Added Tax
and otherTaxes 
Imposed by Phil. 

GovL
(Phil, Pesol

(J)

Local Transpon 
from Plant to 
Delrvery Site 
'"(Phil. Peso)

(K)

fioiss Final defivery site of aVeguipmenttaalerials shaS be at (he plani ute slated stove.
• Bidders shal enter a code representing the County o( Crlgin of il imparted equipment materials 3x1 aecessohei 
" Cost of edutprnenL teighL insurance, etc uplaFTiil pcrtorenJy.Refer |K|TB-I8.1.(b).
- Unit Price la Local Transpoiteben. instf ance 3vj oUter iacal costs mddenlaf todetreiy of be goods tom the Fhi) pert of enty bftiar delvery ota.

(Amount In Words)

TOTAL PRICE

Foreic Currency 
(£»C)

(L)

Leesr Currency 
Portion (Ph^.

Peso)
X C) OP 

(<lt-'tK>«C)
(M)

Country ot Origiri
IIS United States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Represenlalivo Designation

ED VII-SOR-Sab-2



BID DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS

SECTION Vil. SCHEDULE OF REQUIREMENTS 
8PS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISUND, BATANES

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

LuiP22Z1493Se

Uom No.

(A)

Descrfptfon of Worft or Malerlils

(6)

B 1
CtVIL WORKS 
Si te Oeyelopffl en t:
Clearing 4 Gnjbbinq:

0.2

B.3

Gravel Surfa^q:
^cafo Walt:___________________________________
Perimeter 0aroeo Wfre Fence (Including petfestrian & verifcular gates, barbed vare concT^ 
post. CHB wall andfoctinq)
Concretewgtk (20.7 MPa incfudinq RSB)
Dralnaae Svetam & Appurtenant Strvetures:__________
Se&fe Tank (ST) Inclubinq Oistribution Bok amj Drain Reid' 
100 mffi dfa. uPVC ' *
100 mm dia. uPVC fPeroforatedt
Other Struc hi rea_and FaeifUles;
Guard Posivitth Comfort Room • Con opting Works _ *’ ------- ----------- -
(including excavation, backfl. striopmg, beCO.ng, rebars and olher accessories) as descnbea 
n Techntear SoedficaUefis and e$ shossn cn the Bid Drawn as

IAI « . A W A, , «J. . . ♦♦♦ -------------------------------Warehouse -Concraiing Works 
(including exeavaiion, backfll, sitipping, tjodOing, rebars and olher accessories) as descriOed 
in Technical Soecrficalions and as shown on ine Bid Oratsinasi——--------- -r-.- —> »»■«» -“w vv ».»i I mo u»u ip<iqi«iii ma. ____________

FounCatjOT; Strwcturai excavation, backfill, sand and gravel bedding, concrete 
(20,7MPa), rebars, structural sieel (A36)IncJudtng baseplate and ar^chor bolts as descnbed in 
Technical Speoficabons and as shavn on the Sd Orawnfic-
Mounting Struclufo: A 36 hot flipped galvarazefl sleel mountinp structure «lh con^ 
Foundatipn (including excavation, backfill, stripping, Peddmg, rebars 4 staintess steel balls and 
galvanlaed machine bolls) as described in Technical Specificalians and as shown on the Bid 
Ofavsinqs;

Elevated Water Storage Tank Support Structure (including concrete, s'lruclural stool shop 
painting and olher accessories) as described In Technical Specifications and as shown on the 
&d Dravsinqs^

Notes:

Conaeie Anchors (incruding exoavati'on, cackfiii, stripping, beddmg, rebars 4 20mm aii 
anchor tod wim themoie eye) as described in Technical SpectficaSons and as shown on the 
6rd Drawings:

C'Stam (including excavation, bedding, concrete, rebars, stamless steel rung, gravel suffao'na 
4 100mm dia. uPVC pipe)as described in Technical Specificacons and as shown on the Bid 
Orawifls^

Support for Rainwater Cofiector Gutter (including Poncrele foundalron, struelurai sleel
(A36) and Olher accessories' as described In Technical Soocilications and as shown on Ihe 
Bid Drawmas-

QTY,. UNIT

1C)

1 Lot
133 Cu.m
294 li.m
306 li.m.

fl.5 cujn

iQl
Jf.m

24 li.m

Lot

Lot

Let

Lot

1 Lot

1 Lot

1 Lot

1 Let

(0)

UNIT PRICE FOR GOODS AND RELATED SERVICES 70 BE SUPPLIED
FROM ABROAD

Import Duties &
other Levies 

Imposeo by Phil 
Govt 

(Phg

Unit Price of Goods
or Sorwices 

Foreign Currency
(r
(E)

Final deltvety sitsif cB «uipmenttaaT«rlals shall tn al the plant ala staled above.
• B4d«rs dial entar acoda ispresenbng Cw Cotarky of Qigrn of a1 nipcrted sqiapmenL matwiais aid acensenes 
" Costoleijuicmenl Irwjhi, hannea. ae. up to Phil port crl enly. Safer to ITB-t6.1.(b).
- Unit Price ter Local Ifansportabon, ihstranca and other beat cosS Inddenlal b dshary of Ihe goods Iron the Phil port of entry b final defivery site.

. Peso)

(F|

Value Added Tax
and other Taxes 
Imposed Oy Pna 

Govt
JPhil:P«52i

(G)

Local Transport
front Port to 
Delivery Site 

•••(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO HE SUPPLIED FROM WTTHIN THE PHIUPPINES

Unit Price of 
Goods or Services 

(Phil. Peso)

(I)

Value Aidded Tax
and other Taxes 
Imposed OyPbii 

GovL
(Phil. Pesol

(J)

LoealTransporl 
from Plant to 
Delivery Site 
’•'(Phil. Peso)

(K)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H)lC) Of 

((IxJnKlxC)
(M)

Code Country >f Ongifl
(fS United Stales

Name of Bidder

NATIONAL POWER CORPORATION

Name arvj Signature of Authorized Representativem: Designation

VII-SOR-Sab-3



etD DOCUMENTS

SECTION VII-SCHEDULEOF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

SAVIDUG, SABTANG ISLAND, BATANES

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

LuiP22Z1493Ss

Hem No,

(A)

Description of Work or Materials QTY.-UHfT

(B)
Switchyard Aopirrtenances:
Expansion & Demolition of Seduslon Fence ISablang Diesel PovwrPlanl):
9 l.m. lo he demoBsried 
19 L.m. to Oe conslrootod

(C|

1 Lot

Seclusion Fence (including gale, concrete posi, cyclone «lfe, fooling, aooaio wall and uPVC
, pipes): _____________
. Gravel Surfadna [150mm thick):

(0)

UNfl PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED"
FROM ABROAD

Unit Price of Goods 
or Services 

Foreign Currency 
(

Import Dutios & 
other Levies 

Imposed by Pn:i, 
Govt

(Phil, Peso)

(El

Value AddedTax 
and oiner Taxes 
Imposed by Phi, 

Govt
(Phil. Peso)

LooalTransport 
from Port lo 
OaliverySIle 

■"(Phil. Peso)

(F) (G) (H)

cu.mSOmm dia.uPVCPipe Weep Holes.
Trahsformer Concrete Pad 
(including ESS Transformer Pad in OPP area
Cable Trench

SUB-TOTAL B
final delvery Me or all epuipmenwriateiiale shaB be at Ihe ploni site staled above (Amount fn Words)

Bidders Mall eniar a eodererrosenling die Country of ftijin of aJ litifxxtod eiiuipment malerfals and aoiessotlss. Couniry of Origin
" Cost oreiTjIpniefiLfrelghl Insuance, etc. vpUPNL pcrtolMiey.Ref^BalTB-161 (b] United States. ... r_...

Unit Price hr Lcea/Transpcrtjbon, •'Stance and ojiet local costs inSdeinUllodefrer, ofgoods hom die PW pot of enSyloSnadehwy site

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 Phil. 

GovL
(Phil. Peso)

Local Transport 
horn Plant to 
Delivery Site 

•••(Phil. Peso)

Forex Currency 
(E * CJ

(I) (J) (K)

Local Currency 
Porbon (Phil. 

Peso)
((FeG*H)x C) or 

((l*J*iO xC)
(L) (M)

Name of Bidden

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representativem Designation

VII-SOR-Sab-4



BID DOCUMENTS

SECTION VII-SCHEGULE 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 (WTIH ESS)

LurP22Z1493Se

Horn No.

(A)

C.1
C.2_
C.3

Description of Work or Mate riels

(61
ELECTICAL WORKS
Solar Panel. Crystalline Srircon MoOules 
String Inverters
Protociion Devicos, AC Comoiner Box wi'tn Digilal Metering System. DC Box anij all oUier 
appurtenances as OescnleP in tna Tectinlcal Specificatons. Teoinical Data Sheel ana as 
5h0i*n on the B'd Draw'ngs in duping instailaton wanes, testing anp commissioning of at maiot 
equipmeni at ttia Solar PV Plant
225 kVA SPP Transformer, 480v;i3.8kV, 3-phase, 60 Hz complete vvi'lh the rsquirod 
accessories, protociion relays ano olher appurtenances as flescrioeo in me Technical 
Specifications, Technical Data Sheet and as shown on me Bid Drawings Including rnstallalion 
■MSfVs, (estiftoanfl commfsslonfna. ^
Enorqy Slcraoe Svtteni fgSSi
Energy Storage System (ESS). ESS EncJosure/Cabinel witn ouill-in redundant cooling system. 
Battery Management System. Battery Modules, Power Conversion, ESS Dry Type 
Transfomier, as applicaPle, ano Digital Power Metering Syslem complete vwm me reouiroO 
accessories, corrmunicati'on cables as described in the Technical Specrficaiiohs, Technical 
Data Sheel and as shown on mo Bid Drawings (Including Inslallabon works teslino and 
commissioning}. _ a
150 kVA ESS Transformer. ij.ekV HV Side. 3-phasa, 60 Hz complete with me reguired 
accessones. protection relays and other appurtenances as desenbed in the Technical 
SpecifcaKms, Technical Data Sheel ana as shown on the Bid Drawings including Instaiation 
works, testing and commissiQninn• • » '«»» U4V4V4... I IP ,

Power and Energy Management System (PEMSl
UyyfiHH _ia.a^ ..a.u ___Hybrid Controller complete with required pownr and eommunicalion cables, accessones and 
protection shall be provided as dascrioed in me Technical Specifications including installation 
works, testing and commissiontnQ._________
Gensot Comrolter complete wi'm requited power and communication cables, accessories and 
protection Shan be provided as described in the Technical Specifications inciuOing inslallabon 
works, testing and commissionino
SolarlPV ConlioHer complete wilh required power and communication cables, aooessorios 
and protection shall be provided as described In the Technical Speciticalions including 
mslaifalion vsortes. (estina and cemmissioninQ. 3
z$$ Centra System (ECS)/ESS Controlfer wth roQuir&d povb«r ^nd communication ca&tes 
acwssQnes and pfoteclion sh«n be emvided as descsibed in ihe Technical Speoficafions 

<rrsta^ation wprvs. testtna and eommissicfiinq.• V • . *________ .1^ uvi ■ »a Ml l*^.

Human Machine Inteiface(HMi) complete with required power' and communication cables, 
accessories and protection shsN bo provided as described in the Technical Specifications 
(eluding installation works, lestinq and commissionino 

F«ial delvery sitsol al equipmeiiWiiatMlals shall be at the plant she stated above
^^1______________1..... ^ ....

QTY.-UNIT

(C)

Lot

Set

Lot

Sol

Set

Sot

Set

Set

(D)

UNIT PRICE FOR GOODS ANO RELATED SERVICESTD BE SUPPLIED
FROM ABROAD

imporl Duties &
oih^r Levjes 

Imposed by Phfl,
Gevt,

^^Ptvl^Pa^

Unit Price of Goods
or Services 

Poroign Currency 
()"
(E) (E)

Value Added Tax
and oiherTaxes 
Imposed by Phil. 

Govl.
(Phil, Pesol

(G|

LocalTranspon 
from Port to 
Delivery Site 

•••(Phil. Peso)

(H)

I PHICeOf rHISITCM SHAU BlINCWDCD IN ITtM C.! ABOVe

UNn PRICE FDR GOODS AND RELATED SERVICES
TO BE SUPPUED FROM WTTHIN THE PHIUPPINES

Unit Price of 
Goods cr Services 

(Phil. Peso)

(I)

/RfCft^HjSrTfMSHAtlBftWCtUOfO/iVirfMGj^ojABOVf

J BidSen shall enter a cede leftesenSog me Counjy of Origil N el Upcrted egUpmenL materlale am Keessorlej
- CoUtilequwienlteighUnssaance, ee.uptoPNLpcviolenby.RefertolTSie.l.(b).
- Unit Pnee ter Local T.ansportaboa insirance and other txal costs Mdental to delvery Dl the goods tom the Phil port o( entry to final deJvery site.

Value Added Tax
and OiherTaxes 
Imposed by Phil. 

Govl
(Phil, Peso)

(J)

Local Transport 
from Plant to 
DeliverySile 

•••(PhJ. Peso)

(K)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H}xC)or

((l-J»IGxC
(M)

(fft IlnitPrt

Name of Bidder
Name arvd Signature of Authorized Represenlaliv

NATIONAL POWER CORPORATION ED
Designation

VII-SOR-Sab-5



BID OOCUMERITS

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 

BPS.2 • Breakdown of Prices 
SAVIDUG, SABTANG ISLAND, BATANES

Item No. Doscripllon of Work or Materials QTY.« UNIT
C
0
D
E

UKIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM ABROAD

UNIT PRICE FOR GDDDS AND RELATED SERVICES
TO BESUPPUED FROM WITHIN THE PHIUFFINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency 
()"

Import Duties & 
Diner Levies 

tmppsed by Ptiil 
GovL

fphii. Peso!

Value Added Tax 
and other Taxes 
Impdsed by Phil, 

GovL
(Phir. Peso)

Local Transport 
from Port to 
Delivery Site 

'••(Phil. Paso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and olher Taxes 
Imposed by Phil. 

Govt
rPha. Peso)

Local Transport 
from PianUo 
Delivery Site 

•••(Phil, Peso)

Forex Currency 
(6xC)

Local Currency 
Portion (Phil, 

Peso)
((F*G+H}x C) or 

((I*J*K)x C)

(A) (B) (C) (D) (E) IF) (G) (H) (1) (j) (K) (L) (M)

f C^muniutioo Link betw^n SPP and DPP necessary for OaU transfer frorMo each anc
every into^ral component such as controfTer, transmitter, receiver (transceiver), modem 
SNstLcM, hub, router, etc., complete wtn the recu<re<l povver arid communtcaton cabtas 
balanced tMsted pairs and suppoil strand, conduit pun boxes, basic equipment and toots anc 
other accesssones as descnbed in Technical Specifications. Technical Data Sheet and as 
shown on the B^d Oravvings in^uding instaiiabon viorks, clearing of right of way. cable puHing, 
conduct of Cbr>iimrity tesL, testing and commcssioning.

1 Ldf

C.7 5 kVA Dry Type Transformer, 4eOV/240V, i-ohas6, $0 Hz comoleia vwth [ha reoulrad 
accessories, protacbon relays and olher appurtenances as descrlDed in the Technical 
Speoilioaiisns. Technical Dala Stieel and es shovm on ihe Bid Drawings Including Inslallailon 
v^rks Tnslinn snri nnmmisslnininn

1 Set

C 0 Power. Control & Instrumentation Cables corrpiete with ihe required aceessohes for cabling 
works to interface the supplied equipment to the i3.6kV bus as described in me Tet^micai 
Specifications. Technical Data Sheet and as shown on the Bid Drawings including instairation 
works (lor Solar and Diesel Pow«r Plana -

a. 141 AWG IfVV ACRR 1 1 nt
b. 30 mm* ISkV XLPE Power Cable Coooef Conductor 1 Lot
c. 4.0 mm*. DC Cable (PV Wire 1 IIVRn^ixtant nntw1 fhkVrtn 1 Lnt
d. Vanous sises of cables, 600V, Heat Resistance ThermoplasUc (THHflTKWN*2), Copper 

Cnniiiirlwr
1 Lot

C.9

C IO ~

C.1l'

C.I2 ”

Gmur^ding System complete with ihe required grounding grid conductor, equipment bonding 
nser, exothermic welding materials, test pit, ground rods and other accessories as described 
in Ihe Technical Speci^cations and Technical Oato Sheets as shovm on the Bid Drawings 
including installation works (for Sclar and Diesel Power Plant).

1 Lot

Lighting and power system of the Solar Pv Plant site, guard house and warehouse complete 
wth Ihe required metering, panelboard, lighting fvtures, switches, Outlets, conduits, boxes and 
other littings as descn'bed in the Technioai Speettcatons and as shown on the Bd Drawtngs
Inrhidinn irtsfailftSiv^ v.nrtcs

1 Lot

Conduits complete wlh boxes, locknuts, elbows and other Fittings inoudlng required 
accessones for cabling works as desenbed in (he Technical Speciiications and Technical Data 
$heets as shown on the Bid Drawings including inslallation works (for Solar and Diesel Power 
RenlV

1 Lot

—World Meteorological Organization (WMO) compliant automated wealher monitoring and 
egging system with data logger, at least two (2) pyranometers > one shall be Installed 
lohzontaify and the other is the same as the orienlalian of the panels, one (1) ambient air 
hermxoupio, one (f) anamometer, and one (l)thermocoupfe per string (to measure module 
temperatures) shall be provided tor the Solar PV Plant including necessary spares.

1 Lot

C.13 jghtning protection System complete with lightning rod. support pipe, fasteners, bolts & nuts, 
dowfVground conductor and etc. as shown in Bd Drawing including installatiorr viorks (for 
Solar PV and Dieset Power Plant)

4 Set

Fr>ald*lv«y lila of J eqwpmanvmalerials shaf be at ptant ate stated above. Code CouriBY of Origin
* Mders &hcB enur a cede repr«Mnbng (he County of Cngm Of al imported equipmenL rnaterats and ecceuvies US United Stales
" Cost ol equipmenL freight, insif ance. etc. up b> Phil perl of enty. Rsfer to ITB161 (b).

*" Uhl Price fer Local Tran sportai»n. Insurance and olher beat costs irodenla] lb deivery of 9ie goods Crorn the Phil port of enTy to fjial defvery site.

Name of Btdder

NATIONAL POWER CORPORATION

Namo and Signature of Authorized Regresontative Designation

mil VII-SOR-Sab-6



BIO DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS

SECTION Vl[ - 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)

LuzP22Z1493S«

(A)

C.14

Description of Work or Materials

(B)

QTY.. UNIT

(C) (D)

UNtI PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

Unit Price Of Goods 
orServices 

Foreign Currency 
( )"
(E)

Import Outies S
otner Levies 

Imposed by Pliil. 
Govt

[Phil, Peso)

(F)

Value AdOad Tax
and omer Taaes 
Imposed by Pnd 

GovL
(Pna, Peso)

(G)

Local Transport 
from Port to 
Oeirvery Silo 

"■(Pnii. Paso)

(HI

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WITHIN THEPHIUPPINES

Unit Price of 
Goodsor Services 

(Pnil. Peso)

(I)

Value Added Tax
and otner Taxes 
Imposed by Ptiil. 

GovL
I'Phl. Peso)

(J)

Local Transport 
from Plant to 
Dervery Site 

*"(Pnil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion(Pns. 

Peso)
((F*G*H)xC)or 

[fl*J*K) X C
Switchyard Take-OflSiniclurescomplele with line malerial/hardvraro, braces, bolls 4 nuts and
etc. including Fuse Disconnect Switoh and Lighting Anesler Combination as described in me 
Technical Specrfications and as shown on me Bid Drawings (lor Solar Pv Plant and Diesel 
Povwrr
35 fL Steel Pole [Intiudinq excavation 4 bacKfilU
25 ft Steel Pole (Including excavation 4 bacitfim
e'Steal Crossarm. HOG

C.15

12'Steel Crossarm, HDG
ISkV, lOkA. Fuse Disconnect Switch w(|h Lightning Arrester Combination complele with the 
required luses link (15A), brackets and accessories (Including Instalialion works, testing and 
commissioninoi

Pc
Set

15kV, tOkA Fuse Disconnect Switch wim Lighming Arrester Combinabon eomplela with the 
recuired fuses link (12A), brackets and accessones (Including Inslallaton works. lesUng and 
commissioninot___________

Set

15kV, lOkA, Fuse Disconnect Swilch with Lightning Arresler Combination complete with the 
required (uses link (8A), brackels and accessories (Including Installation works, testing and' 
commissioning)

Sel

Line maietialfriardware such as braces, tee-connectors, tumouekle, Insulators, terminal kit. 
indudino sealant ground damp, cabte/conjuil support etc
IS.ekV Underground Tie Line complete witn the required power cable, conduit pull boxes, 
basic equipmenL warning uos, markers and other occosssories as described in Technlcai 
Specificaijons, Technical Data Sheet and as shown on the Bid Drawings including installation 
works, clearing ol nght ol way, cable laying, conduct of continuity test, tasting and 
commfssionino
Right of way (2 meters) ilncluQInq cleating and grubpinol___________________________
is kV, lc-95sq.mm XLPE cable, copper conductor, lead sheath, 133(4 insulation wtlhsland 
rabng complete with all me required splicing kits, lerminaton kits, tapes, connectors, clamps, 
grease for cable pulling, tools and appliances, etc in accordance with me bid drawings and 
technical speci^tions.

400
Lot

High density polyeUiytene (HOPE) pipos/conduits for power and communieetion cable 
complete with ail the reguired appurtenances and accessories Including excavation in any 
types of soil (excluding rock and excavation exceeding t.Smeters deep measured from 
existng ground level), dewatering, backfilling using suitable maleriats. disposals ol surplus' 
malerials as directed by NPC, etc m accordance with the bid drawings and technical 
soectficabons.

Lot

Concrete oufibox to accomodate the number of soirees and minimum bending radius of bower 
and communication cables comolele with an the recuired covers, dram holes, cable supports, 
copper-clad steel ground rods (19mm dia x 3000mm) witn clamps, elc including excavalion, 
dewawring, backfilling, disposal of surplus malerials as directed by NPC in accordance with 
[he bio drawrnos end Technlcai specifications.

Lot

uPVC Marker Posts with tefleelor
Nous Fnal delvaty u» trial equiixnent'malatials Ulan be at Iha plant ska slated Axwe.

Sel

• Silders shal enter a cederefrasenting the County of (>i^ of all imperted equipmanL matarials and accessenes 
“ Cost of equipment be^hl instfance, eb up lo Phil, perl of enty. Refer to ITB-I6.I.(b)
~ Unit PrtM for Local Transperiaton, Insurance and other loeai costs Incidental to deSvery of the goods from the Phil port ol enty to final deivary s

Code Country of Origin
US United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Aiilhorlzed Representative

ED
Desigration

VII-SOR-Sab-7



BID DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS

Item Np,

I*)
C.16

0.17

0.16

NKes:

Description of Work or Materials

(B)

Spare Parts tor Solar PV System induOing their auxiliaries as aescribed in me Technical
Spedl>ea6oos(TS-GW-7.0). Technical Data Sheairn3S-EW-PQ-G-19.0| and as
recommended by the Manutaourer.____________________________
Standard / Special Tods for Solar PV System and Power and Energy Manaaemenl System 
InduOing Iheir auxiliaries as flescribed in the Technical Specilicalions(TS-GW-8 01 and 
Technical Date Sheet ITDS-EW-PQ.G-70.01
13.8kV Three-Phase' Kilowatl-Hour Meter complete vrith its instrument transformers (current 
ana potential translormors). meter test block, housing anO other accessories as described In 
the Technical Specilicalions. Technical Data Sheet and as shovm on the Bid Orauangs 
including installation wrks, testng ana commissioning (for Solar PV Plant and Diesol Povmt 
Plant!.

SUB-TOTAL C

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.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)

Lu:P22Z1499Se

QTY.- UNIT

(C)

Lot

Lot

Set

(D)

Uni! Price of Goods 
orServices 

Foreign Currency 
( )"
(E)

Impart Duties t
Other Levies 

Imposed by Phil. 
Govt

^PhT PesoL

(F)

Value Added Tex
and other Taxes 
Imposed by Phil. 

Govl.
(Phil. Peso!

Local Transport 
from Port lo 
Delivery Site 

"•(Phil. Peso)

(H)

UNIT PRICE FOR GDODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHIUPPINES

Unit Prica of 
Goods or Services 

(Phil. Peso)

(I)

Value Added Tax
and olherTaxes 
Imposed by Phil. 

Govt
(Pm.Pesol

(J)

Local Transport 
from Plant 10 
Oeirvery Site 

•••(Phi. Peso)

(K)

Fmji dotwry site of all «oirtmeolimawials shaa be al lha plmtsda stated above

• BxkHrsshalenjeracodereeresenangSw Countyefcnginola! nTortedTOlprr«nt materials and acceucn.s.
" Cost ol egiapmenl te^hUnstfance. et. up b Phil pot olenty. RaferbnB-16.1 (b)
"* lini! Price lor Local TranspcrlJbon. insirance and otriar local costs incidental lo dshrery of the goods from Die Phil pod eil.ntybfinsld«lv.r, she.

TOTAL PRICE

Forex Currency 
(6xCJ

(L)

Local Currency 
Pdrtion (Phil. 

Peso)
((F*G*H)xC)or

(ff»J*IOxC)
(M)

Code Country of Origin
US Unrtnri States

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signalize of Authorized Representative Designation

(31 Vll-SOR-Sab-8



BID DOCUMENTS

SECTION Vil-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 PV, 
DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1493S«

Item No,

(A)

D.1

Description of Work or Mate rials

(81

D.2

D.3

MECHANICAL WORKS 
Elevalea Water Slorajo Tank, 1,000 Irters capaoty, potyeUtylens type, compiele win nozzles 
manhtSe, rnlal ana ouBel nozaes, supports, overflow ana drain nozzles witn pipes vaNes 
pros slroctural sleei supports w'th ancnor bolts on foundaton ana access ladder ano other 
accessones as requirod in the tecfinlcal spertaltcaLons including rnstaliabon vnorks.

Hand pump jetmaUc, 2 gpm min. flow, reopfocalmg Ijpe, cast iron body compiote win fool 
vaNes. fittings, supports, concrele pad and olhcr accessories as descnbed In [he technical 
sp€Cffiafons tDciufliriQ instgliaUon worts
Domestic water pipe, garden nose, hose bibbs, fittings, suppnrts, valves and other 
accessories for inlercormectton ol the supplied oquipmeni including required excavation and 
Oacklillmg works: lest ana disfection as described in the lechnical specifications and shown on 
the bid drawings Indudinq inslallation works:
Check Valve, swing type, cast bronze, flanged or screwed ends. 26 mm fl Class icn
f«9^A \rfiluA raef ___ i _ ns w _ . _ . ^ ^ __ •' —
—------------------ I ~_____ o-v rz*i wwws -»ss»v. »i««i isawM »/i ow. ’a rxpu gr ly*, < a 11 KM |
Gale valve, casi bronze, flanged or screwed ends, 26mm 0. Class Ifln 
Gate valve, cast bronze, flanged or screwed ends, 20 mm 0, Class 150 
galejralye. casi bronze. Hanged or screwed ends 15 mm 0, Class 150
LJesvsak S.ksb *1 rT n L-__________ _ _Hose Bibb, 20 mm 0, bronze body, screwed ends' Class 150.--- ---------,r.......... ~i ~»«wi wkvt. r, cyvck^tgiiga, LvlOPS i JV.

Garden Hoso win nozzle and reel, 20mm 0, 30m long witn conneaor for me 20mrrriiosi 
bibo
Water Pipe, 25mm, ASTM A53 Grad’e A scbedule 40. seamless and not dip galvanized 
associaloO piping finings, pipe supperts and otner associated accessories as described in the 
lecnnical soeclfleatlons
Water Ptoe, 32 mm O.D. (25 mm N.D.). uFVC pipe, sen 40, and its associated fttnas'gS
«nnn^A« SA/* rkfhAP « I V PsuDOOfls dn<3 0(1^ er accessories.
Water Pipe, 25 mm O.D. (20 mm N.D.), uPVC plod, sen 40. and its assodaled fittings pipe 
supports and amor aco^ssories.
Domestic Water hpe from Elevated Water Tank to‘Soiar Farm and Guard House 20 mm 
O.D. (16 mm N.O.), uPVC pipe, soh 40, and its associated fittings, pipe supports and outer 
accessones.

QTY.-UNfT

(0)

1 Set

Set

Set
Set
Sel
Set
Set

12

(D)

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Unrt Price of Goods 
or Services 

Foreign Currency(r
(E)

FnaJ dehrery9leofe9«)upmervttnaterid!s5haBbea9tepleitsite$laM^)(M. f
• 5kl4ers shal entar a code represenfing the Crxaikycif&igvi or alimperted equipment matartals aid aaesacries 
” CoaofBgi^xnent»«igliLBazancs. etuptoPhilpalofenTj Rel« 10176-16.1 (b)

" lint Prtalir Local riamfcrUMn, nazance andcttisr kejJcosO InOCentallodeL.TrVol^aga.Jikcnilhs PMpcrtol tnly aSnalCstrery

Imocrl Dubes &
other Levies 

imposed by Phil. 
GovL

(Phil. Pesol

(F)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

GovL
(Pna, Peso!

(G)

Local Transport 
from Pert Ip 
Delivery Site 

•••(Phil. Peso)

(H)

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPUED FROM WITHIN THE PHIUPPINES

UnH Price of 
Goods or Services 

(PM. Peso)

(I)

Value Added Tax 
and otnerTaxes 
Imposed by PniL 

GovL
(Pna. Peso)

(J)

Local Transpcrl 
from Plant to 
Debvery Site 

•"(Pna. Peso)

(K)

TOTAL PRICE

Porex Currency 
(6 X C)

(L)

Local Currency 
Portion (Pna. 

Peso)
({F*6*H}xC) Of 

«i*J»K)kC)

(M)

(jotinfrvr»f Orinm
US United Slates

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative Designation

VII-SOR-Sab-9



aiD DOCUMENTS

SECTION VII-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 PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1493Se

Itfrm No, Description of Worii or Materials QTY.- UNfT c
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPUED FROM VffTHIN THE PHIUPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency 
()“

Import OuLes S
other Levies 

Imposed by Phil. 
Govt.

fPhil. Pe.snt

Value Added Tax
and other Taxes 
Irr^posed by Phil. 

Govt
fPhif. Peso)

Local Transport 
from Port lo 
Delivery Site 

•••(Phil. Peso)

Unit Pnee ol 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt 
/pk;>

Local Transport 
from Plant to 
Delivery Site 

•••(Phil, Peso)

Forex Currency 
(6 X C)

Local Cunency 
Portion (Phi, 

Peso)
({F*G*H)x C) or

(A) (SI (C) (D) (E) (F) (S) (H) (I) (j) (K) (L) (U)U.d

r> ff

ph, complete min controls, floible hose, soaio parts for one (1) year oporaliott per 
manufacturer's recommendaUoii, and necessary accessories as described In Uio tocnnnica 
sceeffinations and shovm on Ihn hirl rlmvenne

1 Set

—

n R

ronaoie hpo balingijrsners, uUhM approved, KCFC O' HaloCron 1, 7.1 kg (15,5 lbs), mull 
shots, waif hung lype bracket, mounting accossorlos ond oabrnel for outdoor Installed lire
eslinguishers (one (1) unit for ESS, one (1) unit for guardhouse and one (t) unit for each 
nsiaiied string Invertor) as required in the technical specifications Including installation.

1 LOI

D ?
LMS.nrecPoo oi elevated water tank and domesUo wgter piping system including hydrostatic 
lestino 1 Lot

n n
lagging ano/or laPets for tquipment, Valves, Piping, Instruments and its fixing accessories 
as described in Iha hid rtnrjimnnfs or Rhnvm on the drawings

1 Lot ... .

n 4

eainong tor steel prpmg. its associated vafvas, fittings, supports and other accessories 
nefuding touitfi-gp for factory painted equipment end accessories as desenbed in the 
echnical sn^nfirAiirms or shown nn lh» rtraw^nnA

1 Lot

conduct testng and cemmssioning and other services as described in iha technical
soecriieabons. 1 Lot •

SUB-TOTAL D

• BidMrs enler > mdi iipeMning IM ComYy ol Ogin ol a npalKl wipmerl malwlaS avj actessortes.
• Cost of sqiapmMt frfligliL Insajarico, etc. op to Phil pert of afijy. Refer lo irB-16.l.(h}.
' Unit Pfico Icr Local TiansportalSon, Insurance and other local costs lr«d»ntal to Selveiy ol the goods from the PhH pert of enSy » finalCelvor, sle.

us United Stales

Name of Bidder Name and Signature of Authorized Represonlalive Designation

NATIONAL POWER CORPORATION
VII-SOR-Sab-10



BID DOCUMENTS

SECTION VII-SCHEDULEOF 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- 
OIESEL HYBRID SYSTEM (WITH ESS)

LujP22Z1493Se

llBm No.

(A)

E.

Description or Work or Materials

(B)

QTY,- UNIT

(C) (0)

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
 FROM ABROAD

Unil Price of Goods 
or Ssivices 

Foreign Cimericy
( r
IE)

Import Duties S
other Levies 

Imposed by Phil. 
Govt.

(Phil, Peso)

(F)

Value Added Ta> 
and other Tares 
Imposed by Phil. 

Govt
[Phil. Paso)

(G)

Local Transport 
from Port to 
Oaliveiy Site 

••■(Phil. Peso]

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WTTHIN THE PKIUPPINES

Unil Price of 
Goods or Services 

(Phil. Peso)

Value Added Tar
and other Tares 
Imposed by Phil. 

GovL
(Phil. Peso)

Local Transport 
from Planllo 
Delivery Site 

•••(Phil. Peso)

TOTAL PRICE

Fciex Currency 
(ErC)

Local Currency 
Portion (Phil. 

Peso)
((F+G+H) r C) Or 

{(l*J*iO r C) 
(M)

E.1 Job Site Cameras, complete veth all the necessary accossortos and peripherals, spare / tools. 
nslalJation and testing for the proper operation and maintenance In accordance vath the
Specifiealions and Technical Oala Sneetsfor theerovislon of me follov/ng___
Cpnstnjction Cameras, complete with the reouired eccossorion and nrrrinhemk 
32GB_S,DHC Memory Cards IlncUdinq spares)
285bm^, i.5V, AA Size Alkaline Batteries (Includinp spares!
Training ai Plant Site for at least eight (5) NPC Peisonner as described in the Technical 
Specifications.

<10 Pc
Lot

One (1)-yr regular (ouarteriy) oiagnoslc and mcnitoring of all supplied eguipmenbsyslem and 
one (t)-vr Operation and Mainlenance (OSM) suppeivlsion to ensure compliance toviarranty 
'eguifemenls

Lot

SUB-TOTAL E

GRAND TOTAL 3Fmal datvery site ol al eqinpmentniatErials shad be at the ptvl ate stated above
• Bidders shal enter a coda represenang the Counjy ol Ongh ol al (npcrted equipment materials art aoiassories
" Cost ol epiiOmenL teigtiL rsiravce. etc.uploFhil. portolenTy. Rater to ]TG-t8.1.[b).

- UM Price Icr local Transpatatw. msiance end other looal costs incidental to dehery of the goods lem tfa PM pen olenYy to Bnal dehwy me.

Code Country Origin
US United Stales

Name ofSiddor

NATIONAL POWER CORPORATION

Name and Signature of Aulhoriied Represenlalive

ii-
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;

oPte: T!?,f failure.bythe prospective bidder to update its Certificate with the current and updated 
Class A eligibility documents shall result in the automatic suspension of the validity of its 
Certificate until such time that all of the expired Class "A" eligibility documents has been updated.

> Statement of all its ongoing government and private contracts if any, whether similar or not similar 
in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

r tnhLSha!fme!lt °lthe bid?er’S S'n9le Lar9est ConiP|eted Contract (SLCC) similar to the contract 
bld’ and whose va'ue' adjusted to current prices using the Philippine Statistics Authority

? n Un^er PriCe index-011,81 be at ,east 50% ol the ABC (NPCSF-GOODS-03) complete 
with the following supporting documents; ' ^

1 Siceate 0f ACOep,ance: or Certiflcate of Completion; or Official Receipt (O.R); or Sales

'LtfBZT"d disquaaca,lm if -O.'™ oa„„o, te cor.B.oteB ,or reasons aUntolaOle

> ABC aNPCSF-^OODSO0^^ora^Com^tfCrill^0n*rf<;^'nP Capad''' <NFCC> '-St equal to the

b. (Class B)
> For Joint Venture (if applicable), any of the following:

Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

'StJa W?:;,nhLSS^lfofThf that Will enter

" wShefr ?ov:rnnXru“a«^^^^^ S'a,ln9 ,ha' Fi'ipinP5 allawod

Page 1 of 3

snZSSt ?oS!s^saJ^a,^zs7:s:z zsirzTao,s “
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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 irrevocabie ietter of credit issued by a Universai or Commerciai 
Bank; (NPCSF-GOODS-O6a) ■ 2% of ABC;

OR

Surety Bond callabie upon demand issued by a reputabie surety or insurance company 
(NPCSF-GOODS-O6b) - 5% of ABC, with

* Certification from the Insurance Commission as authorized company to issue surety

>*• Duiy signed, completely filied-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 
GOODS-07), compietewith thefoiiowing attachments:

For Sole Proprietorship;

" Speciai Power of Attorney

For Partnership/Corporation/Cooperative/Joint Venture;

" Document showing proof of authorization (e.g., duiy notarized Secretary’s Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

^ Complete eligibility documents of the proposed subcontractor, if any

B, THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:

> Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 
(NPCSF-GOODS-08)

> Duly signed and completely filled-out Schedule of Requirement (Section VII) 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/contractors including ell forms. Suppllers/contrectora ere 
encouraged to consult this checklist before submitting their proposels on the deadline for the submission and receipt of offers.
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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, and all other documents to be submitted to the BAG must be in English. If the eligibility 
requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other than English, 
it must be accompanied by a translation of the documents in English. The documents shall be translated by the relevant foreign 
government agency, the foreign government agency authorized to translate documents, or a registered translator in the foreign 
bidder's country; and shall be authenticated by the appropriate Philippine foreign service establishment/post or the equivalent 
office having jurisdiction over the foreign bidder's affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC. is required to submit his letter of non­
participation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be understood 
as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 69.1.(i) of the revised IRR 
ofR.A. 9184.

Page 3 of 3

0f ReT!leminlS, f®" 5® provided to pmspeclrve suppliers/cantrectors Including all forms. Suppllers/contraclors are 
encouraged to consult this checklist before submIlting their proposals on the deadline for the submission end recent 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 a 
Joint Venture agreement other than his current joint venture where he is a partner. Non declaration will be a ground for disqualification of bid.

Note : This statement shall be supported with the following documents for all the conlract(s) stated above which shall be submitted during Post-qualification-
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by : ________________
(Printed Name & Signature]

Designation
Date



SECTION VIM - BIDDING FORMS COMM,SS,CNING OP SAB7ANG

Standard Form Number: NPCSF-GOODS-03
LuzP22Z1493Se

Busli^ss3^!!!!!nt t^e b*c*c*er's s'n9*e Largest Completed Contract (SLCC) similar to the contract to be bid

Business Address • '---------------------

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Contractor’s Role
Nature of Work

Description 0//o
a. Amount at Award 
b-Amount at Completion 
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

N°'eS: SXS^»-S^?S-S~^<JCO)s,?larrhec„„tracttobebw.
Staled above shall be submitted during Bid Opening ptance, or Certificate of Comoletion: or (Completion: or Official Receipt (O.R); or Sales Invoice for the contract

Submitted by

Designation
Date

(Printed Name S Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor's/Manufacturer’s assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately precedinq 
calendar year are: a

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' fdlowset FinanCial Contractin9 Capacity (NFCC) based on the above data is computed as

MFCC = [(Current assets minus current liabilifes) 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__________________________________________

TCCElvm"ahC„he,h iSR,pertlf=!iD,mlCOpy 0f the audi,ed financial Statement, stamped 
calendar yearby th B R °r B R authorized collecting agent for the immediately preceding

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:
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JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT is
• - entered into by and between;

—■ of legal age, (civil status)________ , authorized representative of
-------------------------------------------- and a resident of__________________________

- and -

------------------------------------- - of legal age, (civil status)________ _ authorized representative of
------------ ----------------------- a resident of_____________________

That Parties a9ree t0 join together their capital, manpower, equipment and other 
esources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 

the hereunder stated Contract of the National Power Corporation. unaeriaKing of

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM
1 ------------------------------------------------1

CAPITAL CONTRIBUTION
1 . R -------------—Z. P --------------

I ■ .ai uyu I yat UB5, agree lo oe jointly and severally 
and Undertaking of the said contract.

That both parties agree that____________________and/or .
be the Official Representative/s of the Joint Venture, and are granted full power and author!^ to
BiddtoraUnd Unis™ Tth and-f aCtS necessafy and/or t0 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 temtatedVy Sha"rer,lai" 'n effeC‘°nly'heab0Ve Sla,ed Con,ract

1.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Witnesses
2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form Number: NPCSF-GOODS-O6a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date)_

(hereinafter caiied “the Bidder”) has
. for the fname of oro/ect/ (hereinafter called "the Bid"). 

KNOW ALL MEN by these presents that We (Name of Bank)__________________________ of (Name
of Country) having our registered office at
(hereinafter caiied “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 documentsl 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 Principal") and (Nameof
■Surety)------ ;---------------------- of (Name of Country of Surety)________________ _ authorized to
transact business in the Philippines (hereinafter called “the Surety") are held and firmly bound unto 
National Power Corporation (hereinafter called “the Employer”) as Obligee, in the sum of (amount 
in words & figures as prescribed in the bidding documents), callable on demand, for the payment 
of which sum, well and truly to be made, we, the said Principal and Surety bind ourselves our 
successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

I

WHEREAS, the Principal has submitted a written Bid to the Employer dated the______ day of
---------------------20---------- , for the_____________________(hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period: or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity during the period of bid validity:
d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Performance Security in accordance with the Instructions 
to Bidders:

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal’s Bid and the amount of the Bid that is accepted by the 
Employer.



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 Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the

is heXwaLd " may be eX'ended by 'he EmP'°yer' n0,'Ce °f WhiCh eX,enSi0n(s)10

I PRINCIPAL SURETY

SIGNATURE(S). SIGNATURES(S)

NAME(S) AND TITLE(S). NAME(S)

SEAL SEAL
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GN' SUPPLY' delivery, INSTALLATION, TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL NY6RID SYSTEM (WITH ESS)

__________________ Lu2P22Z1493Se

REPUBLIC OF THE PHILIPPINES ) 
CITY OF ,)S.S.

I

BiO^SECURlNG DECLARATION
DESIGN, supply DELh^RY, INSTALLATION, TESTING AND COMMISSIONING OF 

SABTANG ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)
LuzP22Z1493Se ’

To; National Power Corporation 
BIR Road cor. Quezon Ave.
Diliman, Quezon City

//We1, the undersigned, declare that;

1

3.

20

r'r r supported by a Bid
/'We accept that: (a) I/we will be automatically disqualified from bidding for anv contract
O^e yan7C(Ub)Xen,S r 7“ 0f,tW°Kp) ye3rS Up°n receiP' you 'eTaS^ng
uraer and, (b) I/we will pay the applicable fine provided under Section 6 of the 
S th^ w6h 0riHhe US! uf Bld Securin9 Declaration, within fifteen (15) days from receipt
the'enr e:an7onhe7i ? Pr0CUrin9 E,ntity f0r ‘he COmmiSsiPn °f °
loH ®,2^°rcemen, of the Bid Securing Declaration under Sections 23 1 fb) 34 2 40 1

r g6o9v:mr„fm\Vu(rrRR pf ra 91 s4; with°ut
»i:“s.fncUhiS Bid'SeCUrin9 DeC,ara,ton Sha" Cease to - .he

(a) i^Pu0rnreeqS°n °f bid yalidity Peri°d' °r any extension thereof pursuant to

LSot fnd nr//weelf9i,bH r Post:dis<)ualified aP0n receipt of your notice to 
IMS fitd fw7deJ1otaiIaofesda!d° SgT fl'e 3 reqUeS, f°r red°-id-a«°n or (it,

ai/e dJc,arGd as fhe bidder with the Lowest Calculated and Responsive 
Id, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this dav of 
-at_̂__________Philippines. ------- y -------

(b)

(c)

[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:}

[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or 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 
notanzed Special Power of Attorney; 1

[If a partnership, corporation, cooperative, or joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authonzation (e.g.duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. ^arne of Bidder] is not “blacklisted” or barred from bidding by the Government of the 
Philippines or ariy of its agencies, offices, corporations, or Local Government Units, foreign 
govemmenWoreign or international financing institution whose blacklisting rules have been 
recognized by t^he 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 onginal, complete, and all statements and information provided therein are true 
and correct:

5. [Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted;

6. [Select one, delete the rest:]

[If a so/e proprietorship:]Jhe owner or sole proprietor is not related to the Head of the Procuring 
'd;!?omberS 0f the Blds and Awards Committee (BAG), the Technical Working Group, and 

the BAG Secretanat, the head of the Project Management Office or the end-user unit and the 
project consultants by consanguinity or affinity up to the third civil degree;
[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Gommittee (BAG),
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the Technical Working Group, and the BAC Secretariat, the head of the Project Management 
Office or the end-user unit, and the project consultants by consanguinity or affinity up to the 
third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] compiles with existing labor laws and standards: and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in compliance 
with the Philippine Bidding Documents, 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 

and ’

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 otlierwise. 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 ordeliverany 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 
obhgation involving the duty to deliver certain goods or services, to the prejudice of the public 
and the government of the Philippines pursuant to Article 315 of Act No 3815 s 1930 as 
amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this day of 20 at 
Philippines. -----’ — ■

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]
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DESIGN. SUPPLY, DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1493Se

BIO LETTER

Date:

I

I

To; THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers [insert
numbersl------ , the receipt of which is hereby duly acknowledged, we, the undersigned, offer to
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 poiai Bid amount in words and
fi9urssl----------- ;------------------ ------------------------- 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 vou 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Biddinq 
Documents.

We likewise certify/confirm that the undersigned, [for sole proprietorships, insert as the owner
and sole proprietor or authorized representative of [Name of Bidderi ______ _________has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’s behalf for the [Name of project!_____________of the National Power Corporation [for
partnerships, corporations, cooperatives, or Joint ventures. Insert; is granted full power and authority by the
[Name of Bidderi-------------------------------- ------------------------- t0 participate, submit the bid, and to sign
and execute the ensuing contract on the latter's behalf for \Name of proieml ___________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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AND COMMISSIONING OF SABTANG ISLAND SOLAR PV- 
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Bank Guarantee Form for Advance Payment

To. THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman. Quezon City

[name of Contract]

Gentlemen and/or Ladies;

In accordance with the Advance Payment Provision, of the General Conditions of Contract

^CURINTENmY'7rVhereinfter Ca,!ed the "SuPP|iern) sha" deposit with the
under the sa?d aause of thp rn"fUarf166 l0 9Uarantee its ProPer and feithfu' performance 

me said Clause of the Contract in an amount of ^ountofauM. inr,nur.K anH

•he !namlftl]6 uni''^rsai/commf!rcil^i hnnkj. as instructed by the Supplier aoree unconditionaiiv/

iiissssssi
guarantee, and we hereby waive notice of any such change, addition, or modification

I

Yours truly,

Signature and seal of the Guarantors 

[name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder) 

duly registered with the DTI on

IS

This further certifies that the articles forming part of the product of (Name of Bidder)_______ 1

which are/is (Specify}--------------------- -------------------------------------------^are substantiaily 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/EniiM

connection with his intention to participate in the bidding for the (Name ofProieri) 

of the National Power Corporation (NPC).

in

Given this__day of 20 at Philippines

Name

Position

Department ofTrade & Industry
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ESS & ESS TRANSFORMER LOCATION
SobgV-B^C-l7.0Q3 SCALE 1;NTS

LEGEND:
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- C4ST1NC STRUCTURE
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DRAINAGE PLAN

SobSPV-BdC-l7.0O4 SCALE 1:500

LEGENDS:
EWT -ELEVATED WATER TANK 
CS -aSTERN 
K -WATER aOSET 
fD -FLOOR DRAIN 
ST -SEPnC TANK 
OB -nsmeunoN eox
DF -DRAIN FIELD

NOTES:
1. AU DIMENS ONS ARE IN MIIUUETERS UNLESS OTHERWISE 

INDICATED.
Z THE SUPPLIER SHALL TtRIFY ALL OIHENSONS PRIOR TO 

CONSTRUCTION. THE NPC SHALL BE NOTIFIED OF ANY 
DISCREPANCIES OR INC0N9STENQES.

4. POLYMNYL CHLORIDE (PVC) PIPE SHALL BE UNPLASTIQZEO 
CONFORMING TO IS0443S OR EQUIVALENT.

5. MINIMUM aCPE USED FOR DRAINAGE PIPE SYSTEM SHAa BE 
S-2.0X

S. Aa TREES AND SHRUBS MTHIN THE SOLAR 9TE SHALL BE 
CLEARED AND GRUBBED.

7. ALL DRAINAGE APPURTENANT STRUCTURES SHAa BE 
CONSTRUCTED AT LOCATIONS INOICATEO OR AT THE OTHER 
CONVENIENT LOCATIONS 0E9CNATED BY THE NPC.

lOOmmO uPVC WASTE PIPE

I.Sm LENGTH lOOmme uPVC 
EFFLUENT PIPE

6m LENGTH 100mm« uPVC 
PERFORATED DRAIN PIPES

BolSPV'
BLOW-UP DETAILS

r.004 SCALE NTS

NAUlflSOrAEVtSICK 0*a). nca apto

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN. QUEZON CITY

mjECT, aumr, ouriirr. witauatkh rtaTuta amo cowaaMiMwa or
IILMO mM PV<0CICL KTM» tVtTBM <WnH CUJ

lOCATKVt bhMMIW0BM«L«RV»O

DRAINAGE PLAN
(SABTANG SOLAR POWER PLANT)
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cnwM 3k
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LEGENDS:
EWr -ELEVATED WAItfi TANK 
CS -OSTERN

I □ ■ -CONCRETE ANCHOR
Z0CM.0 WAO.

/
/

CONCftEJE ANCHOH-.

SOLAR PANELS

i SOLAR PAfJELS ;

TIE WS
RAINWATER COUfCTDR CUTTER

GRAVEL SURTAONC

FOOTING BARS

-VERT1CM. BARS

SOOmln

GftUMi FU. 
(COUPAOTED)

FOOTING BARS

PLAN

DETAIL A

CS EWT
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LAYOUT OF ZOCALO WALL S 
CONCRETE ANCHOR

GRAVEL SURFACE

SOOmlf

ANCHOR ROD

TIE BARS 

VERTICAL BARS

FOOTING BARS

SECTION

CONCRETEANCHOR

NOTES:
1. AU. DOIENSIONS ARE IN UUIUETERS UNLESS OTHERWSC 

INDICATED.
Z THE SUPPLIER 9Ua VERIFY ALL OIUENSIMS PRIOR TO 

CCNSTRUCT10N. THE NPC SHALL BE NOIIFED CF ANT 
DISCREPANCIES OR INCONSSTENOES.

v^e^'SobSPV-eflC-17.005 SCALE NTS
HATlceOf iBEwaCM

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIU MAN. QUEZON CIPf'

mojECT. BUKM, simv. oojvon’. paTAtuiTtM resTMO «md coiuuu>of«MO o> 
MIAM IHANQ KHAR MMUL »fTIM) rrtTIH fTMTX £M]

IMhlKlft tUCWLMIMKMaM'MU

LAYOUT OP ZOCALO WALL & CONCRETE ANCHOR
(DETAILS) y

L^DOZAST CM telt
ACaOCD
OAiWM -iU
ASwncD n9CPKEM3R./MOfT

euc
ICCM

(wsw. SabSPV-BDC-17.005
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GUSSn PLATE

r^ncF

rn-i12{JcT

L-J
r^nc-F

rm1SlJcT

ll-jj
r^n CF

Stt

LT—I
relc'F
LrlJ ®C-FL-LI

LJJC-F

ri-ic-F
LfU

-q^_TJ^jTT

rgc-F

rH1
Ll

LJ
rgc-F

JJC-F

L-J T?J
n c-F

NOTES:
1. uiffluuu cnintcssnE stmhctk or cohCrete smau be 

zaTUPo AT 2S DAY PDilOO. 
reinforcing steel gars SHAa comi lo latest
REOUIREUNIS or PNS FCR OETORUED STEEL BARS GRADE 27S
ALiOWAGa GEAIBNG capacity of soil 91AU NOT GE LESS
THAN 15,1X0 KOAl1,
ALL ASPECTS Or CONSTRUCTION AND OETAUNC Of 
REWFORCaiEHIS SHALL GE M ACCORDANCE WTH THE LATEST 
EDITION OF Ad CODE
DEGREE OF OCAIPACTION OF EAQOU SHALL BE BOX CF 
RELATIVE DEKSTY.
THE 0E9GN CF THE MOUNTING STRUCTURE INCLUDING THE 
F0UWAT1CN 9LALI GE PREPARED BY THE SUPPLIER SUB,CCT TO 
NPCS REVIEW AND APPROVAL FINAL QHEN90N SHALL BE IN 
CONSDERADCN OF THE HIMUUU REOdROIENTS 
ALL DIUEH9CNS ARE IN UlLliUElERS UNLESS OTHERWSE 
SPEOnEO.

250mi/i.

250mm.

SASEPIATE

ANGLE GAR 
ANGLE GAR

FOUNDATION PLAN
SobSP'V;-B^17.006 SCALE NR

GftAVa SURFACE

___ _ ____ANCHOR BOLTS W/ STD.BASE PLATE nuts & washers

ROnmin.

he

25Qmin.

VEirnCAL BARS

ANCHOR BOLTS W/ 
SID. NUTS h 
WASHERS

ANGLE GAR 
TIE GARS 
;RAVEL SURFACE

FOOTING BARS

PLAN

I VERTICAL BARS

FOOnNC BARS

MM
r-Tss-x

400mln

2-LAYER CHB WIH VERT. 
GARS AND
HOR, BAR AS SHOWN WTH 
UORTAR TOPPING

TRANS. BARS

LONGITUDINAL BARS

SobSPV-
ZOCALO WALL

r-BjC-l17.006 SCALE NTS

100MU THK. SAND AND 
GRAVEL BEDDING

SECTION

COLUMN-FOOTING (C-F)
SobSPV-BOC-17,006 SCALE NTS

K^run cr AEvuiON

NATIONAL POWER CORPORATION 
AGHAM ROAD, DIUUAN. QUEZON CITY

conErr 0£StGM. SUPPLY, PCLIVEAY, nsIAUATlON, TlSTMO AND COKUlMIONlNd Of
SASTANQ ISLAND 60UN P^<CMU£I,HTBRC SYSTEM <wmi ESS)

iCOvTlOK SAV10M. SASTANO UUNO, SAT ANSI

TYPICAL MOUNTING STRUCTURE
(FOUNDATION PLAN, SECTION & DETAILS)

St CM(0 OAK

C^S>C^£D
OfiMM IL
REVIEWED PRMOPAi EXTK. f AACKT
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UECH

HLKcNDOZA
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L.

PREFABBCATEO ANGLE BAR

CHANNEL HOT UPPED GALVANIZED!-

PREFASmCAIED ANCLE BAR HOT DPPED 
GALVAKZED

SOLAR PANa PORTRAIT 
OfiENTATH3N

Detail a

DETAIL B PREFABRICATED ANGLE BAR FRAUNC 
STAND HOT DIPPED GALVANIZED

DETAIL C

FRAME
SabSPV-BlJC-17.007 SCALE NTS

SUNLESS STEEL, 
BOLTS AND

US PLATE HOT 
CUPPED GALVANIZED ALUUINLU UID CUUP

SUNLESS STEa BOLTS AND NUTS 

lUS PLATE HOT DIPPED GALVAKZED

SobSPV-
DETAIL A DETAIL B

17.007 SCALE NTS SabSPV-BDC-17.007 SCALE NTS

DETAIL C
17,007 SCALE

WM£CfP£fSCH

NOTES:
USE STRUCTURAL GRADE STEEL SHAPES. BARS AND 
PLATES CONFORMING TO ASTM A36.
ALL STRUCTURAL STEEL SHALL BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE AISC 
SPECinCATIONS AND CODE OF STANDARD PRACTICE. 
ALL ANGULAR BARS ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDITION OF THE ASTM 
A123-
THESE DRAWINGS ARE FOR BIOOINQ PURPOSES ONLY. 
THE SUPPUER SHALL SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING STRUCTURE SUBJECT TO 
NPCS REVIEW AND APPROVAL. FNAL DIMENSION 
SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.
THE INCLINATION ANGLE OF THE SOLAR PANELS MUST 
BE Iff.

5.

NATIONAL POWER CORPORATION 
AGHAMROAO. DIUMAN. QUEZON CITY

fflOECT: ocvOM. twn.r, oa>err. MrrAUAmc tcstmo amo rnMMiTiir»Bir at ■ABTANOIMANO KUA n«CSEL KTVS nVTV rHCm i»|
lO>rO< uvevo. WTAHOmAMaBATANEf

TYPICAL MOUNTING STRUCTURE
(FRAME & DETAILS)

0*9 Wl
DESOCD 'A
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&EC
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H. ^liferoozA

RSCCHAeOSt _
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PREMfOCiItD ANGl£ BAA

SOLAR PANQ. PORTfWT 
OFOEKTADON

PREFABRICATED ANGIE OAR

PREFASaCATS) ANCLE BAR HOT DIPPED 
GALVANIZED

PREFABRICATED ANCLE BAR FRAUNG 
STAND HOT DIPPED GALVANIZED

SOUR PANa PORTRAIT 
ORIENTATION

SotiSPV-
LEFTSIDE ELEVATION RIGHT SIDE ELEVATION

I7.00S SCALE NTS SobSPV-BOC-17.008 SCALE NTS

MiuREcritrvoaN

NATIONAL POWER CORPORATION
AGHAM ROAD, 0)UMAN, QUEZON CITY

TOACT PQlCA, MJmr, DELMWr, MTAUA1XH 7ZST1NC AMO frUHITirrifn Of 
ICUM) OOIM rV«CKL HTW riTTEll pHm CSS)

LOCSTOc SAWgO. SAVTAMO BOWIO, BAT4MS

TYPICAL MOUNTING STRUCTURE 
(RIGHT & LEFT ELEVATION)

F 0*0 (UTl
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lSd^jozaatlEKOOZA
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RAIL

SotiSPV-Bl

FRAME LAY-OUT
LOOS SCALE NTS

NOTES:
1. use STRUCTURAL GRADE STEEL SHAPES. BARS AND PLATES 

CONFORUINC TO ASIU A36.
2. ALL STRUCTURAL STEEL SHALL BE FASRICATEO AND 

ERECTED IN ACCORDANCE WITH THE AISC SPECIFIGATTONS 
AND CODE OF STANDARD PRACTICE

3. AIL STRUCTURAL STEa ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDITION OF THE ASTU A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE 
SUPPLER SHALL SUBUIT THE APPROPRIATE DESIGN FOR 
THE MOUNTING STRUCTURE SUBJECT TO NPC'S REVIEW AND 
APPROVAL FINAL DIMENSION SHALL BE IN CONSIDERATION 
WITH THE MINIMUM REQUIREMENTS.

5 EACH SOLAR PAN a SHALL BE MOUNTED TO THE RAILINGS 
WITH AT LEAST TO CONNECTORS EITHER BY BOLT OR 
CLAMP.

HMUI^OF WS3K

til

<0

y

• BOLT HOLES

■ BOLT HOLES

• BOLT HOLES

-FRAMES 
•BOLT HOLES

-MID CLAMP

■ BOLT HOLES

• BOLT HOLES

■ BOLT HOLES

• BOLT HOLES

NATIONAL POWER CORPORATION
AGHAMROAO, OlllMAN, QUEZON CITY

moECL oESKM, Mtir. ocmxT. M4TJIUATIM. TcsiM AMO coinoiiir»oiri 0» SAOTAHO aiAM ACIAA rv<OWA& Km nm rnm C94)

iCCiraK tAVDUC, AA4TAN0 OlAMO, 4ATAMU

TYPICAL MOUNTING STRUCTURE 
(FRAME LAYOUT)
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aec
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--------1 SOLAR PANEL

FRONT ELEVATION
So6Sr,V-_8^-17.010 SCALE NTS

REAR ELEVATION
Sot>SPV^^-17.010 SCALE NTS

NOTES:
1. use STRUCTURAL GRADE STEEL SHAPES, BARS AND 

PLATES CONFORM INC TO ASTM A36.
2. ALL STTTUCIURAL STEEL SHALL BE FABRICATED AND 

ERECTED IN ACCORDANCE WITH THE AISC 
SPECinCATIONS AND CODE OF STANDARD PRACTICE

3. ALL STRUCTURAL STEEL ARE NOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDITION OF THE ASTM 
AT 23.

4. THESE DRAWINGS ARE FOR BIDOINS PURPOSES ONLY. 
THE SUPfUER SHALL SUBMIT THE APPROPRIATE DESIGN 
FOR THE 1AOUNT1NC STRUCTURE SUBJECT TO NPC'S 
REVIEW AND APPROVAL FINAL DIMENSION SHALL BE IN 
CONSIDERATION WITH THE MINIMUM RCOUIREMENT5.

P; >1

NATIONAL POWER CORPORATION 
AGHAM ROAD, Dl LIMAN, QUEZON CITY

LCO'Oi SJ,^Wa,MBTAMCBa»C,4ATANe5

TYPICAL MOUNTING STRUCTURE 
(FRONT & REAR ELEVATION)

CHd) CAtg

c«$occ>

iAj»C/a

CAV'J'C'Fj

EUC

kACH

Hlfii^HDOLA

CMC HCi 5abSPV-BDC-17.010 •<> LuzP22Z1493Se
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REAR ELEVATION WITH FIRE EXTINGUISHER. DC BOX. INVERTER & AC BOX
^^17.SobSPV-BK-17.011 SCA1£ NTS

REAR ELEVATION WITH FIRE EXTINGUISHER. INVERTER & DC BOX
SobSPV-fflC-17.011 SCALE NTS

USE STRUCTURAL GRADE STEEL SHAPES, BARS AND PLATES 
CONFDRMIN6 TO ASTM A36.

2. ALL STRUCTURAL STEa SHALL BE FABRICATED AND ERECTED IN 
ACCORDANCE MTU THE AISC SPECIFICATIONS AND CODE OF 
STANDARD PRACTICE.

3. AU ANGULAR BARS ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATCST EDITION OF THE ASTM A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE 
SUPPUER SHAa SUBMIT THE APPROPRIATE DESIGN FOR THE 
MOUNTING STRUCTURE SUBJECT TO NPC'S REVIEW ANO APPROVAL 
FINAL DIMENSION SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.

5. LOCATION OF COMBINER BOX, INVERTER AND FIRE EXTINGUISHER 
SHALL BE REFERRED TO ELECTRICAL DRAWINGS.

6. Sa DWG. NO. So BSPV-BDC—17.024 FOR DETAILS OF THE 
MOUNTING STRUCTURE FOR INVERTER. AC/DC BOX AND FIRE 
EXTINGUISHER.

NATiONAL POWER CORPORATION
AGHAM ROAO, DIUMAN. QUEZON CITY

PTOJECT; oeSlON, AUPPtT, O&Ntirr, WATPUAnDH, TWTUG ViO CCUaSAIOMMG 01 
AarAfwnuwoAouLAPVowAeLKrDnoirBTVMfwmfess]

Lcunoit AAWOUO. BABTANOIMAHCL BATWCO

TYPICAL MOUNTING STRUCTURE
[REAR ELEVATION WITH INVERTER. AC BOX, FIRE EXTINGUISHER A DC BOX}

|F' 0«9 OAIE
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GAUVH
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UECH.

.LBENOOZA
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GUTTER 
100 UU DIA. UPVC PIPE 

GOING TO aSTERN
ftmm ayt

N.GL- -.

SobSPV-

FRONT VIEW ELEVATION WITH GUTTER
NTS.012 SCALE

CUTTER SUPPORT: 
FLAT BAR 20A2UU

GUTTER SUPPORT: 
L20X20X2MU

GUTTER SHEETS: 
2UH THK. METALUC 
PLASTIC

TO CISTERN

DETAILS OF GUTTER & SUPPORT

CUTTER SUPPORT;

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 

OTHERWISE INDICATED.
2. THESE DRAWNGS ARE FOR BIDDING PURPOSES ONLY. 

THE SUPPUER SHALL SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING STRUCTURE SUBJECT TO 
NPC'S REVIEW AND APPROVAL FINAL DIMENSION 
SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.

GUTTER SLOPE = 0.5%

100 UU DIA UPVC PIPE 
GONG TO QSTERN 
(INCUIKNG PIPE SUPPORT!

SobSPy^BJ^17.012 SCALE

NATURE

NATIONAL POWER CORPORATION 
AG HAM ROAO. OIUMAN, QUEZON Cm

LCCKTOC uvnc. tABIAM BlAW, UTiUES

nti£:TYPICAL MOUNTING STRUCTURE WITH CUTTER & DETAILS 
OF GUTTER SUPPORT 

IFRONT EL£VATK)N & jSOUETAjC VIEW)
91 0*0 OKft

oesocD
{RM« -to.
R£VEi«D &(CT. IARCKT.

OVtWUfT

ICOI

D<c.w SabSPV-BDC-17.012 s«s>aLuzP22Z1493Se
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NOUS:
1. AIL [IUCN90NS AAC IN MLUUnERS UNLESS OTHERWSE 

INOICATIS IN THE ORAfltNa
2. USE 2CL7aiPa CON CACTI FIX AU STRUCTURES UNLESS 

OTHERWISE KHCATB).
1 FBHFGNOHG STQL BARS SHALL CONFORU TO THE 

REOUREICNTS CE THE PNS FOR OEFCCMES STEEL BARS 
GRADE 27S
TMS OfUWNGS ARE FDR BOONC PURPOSES ONLY. THE 
SUPPLER SHALL SUBAAIT THE APPROPRIATE DE9SN FOR 
THE CISTERN AMO CUTTER SUBJECT TO NPCS REVIEW AND 
APPROVAL
THE INCLINATION ANGLE OF THE SOLAR PANELS UUST 
BE Iff.

DETAIL Al

Gutter i-\ ;

STAINLESS 
STEEL CLAMP

GRAVEL SURFACE
N-G.L

CISTERN & GUTTER ELEVATION
SobSPV-BI)C-l7.013 SCALE

100mm dio. uPVC Pipe—\

STAINLESS STEEL 
-CLAMP HALF PIPE ‘ 

AND ANCHOR 
BOLTS 

20( 200mm min.

STEEL POST 
WELDED l-\ 
TO THE REBARS

PLAN

TANGLE BAR

N.Gi

y--'REBARS 
' I—1 REBARS

■Jl /

1-

■

'

H.Xi

/—100mm dio. uPVC Pipe 

2Q6x200mm min.

lO
o

TTGRAva SURFACE

s , •

, • ^

. •

1
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V) E
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§ E > o 

in

PIPE ANCHOR BLOCK
5otiSPV-BJ^17.0U SCALE NTS

SECTION
DETAIL A

GUTTER SUPPORT
SGbSPV^-^C-17.0T3 SCALE NTS
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NATIONAL POWER CORPORATION 
ASKAM ROAD, OILIWAN, OUE20N CITY
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TYPICAL CISTERN & CUTTER ELEVATION 
{SECTIONS DETAILS)
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—HHtim *
PIPE SCH. 40 

WITH INSECT SCREEN 
{AIR VENT)

GPU MIN. FLOW
— 2-l2mm» TOP & EOT 

CONTINUOUS BARS

TO STORAGE TANK

— I2mm» 0 0-20M O.C.B.W 
MANHOLE

STIRRUPS 
200mm O.CDETAIL OF BEAM IGmm « STAMESS 

STEEL RUNG SPACED 
0 0.40UETERS O.C.

BEAM (SEE DETAIL 3)
OVER FLOW -12mm» e 0.20M
PIPE lOOmm «— 12mm 0 e O.20U aC. 

16mm 0 O 0.20M O.C

32rr.Ti 0 G.l. Pipe

- 16mm 0 e 0.20U O.C. 
12mm 0 O 0.20M O.C. WELL COMPACTED 50 

GRADING FILL —4-=t—
16nun 0 STAINLESS STEEL f] 
RUNG SPACED 0 0.40U D.LS

SECT ON BSUMP PIT
STAINLESS STEEL SCREEN WTH 
BRASS FOOT VALIE

12mm0 e 0.20M O.C.B.V

I SCUM THK. SAND 
& GRAVa BEDIflNG

2000

SECTION A

12tnra 0 
LIFT HANDLEOltfi aOW PIPE tOOmm 

SUMP PIT-------

12mm0 BARS
UANHOIE ARRANGE) AS100mm 0 ASS 

-'.^PIP£ SCH. 40 
Vf/ INSECT SCREEN 
(AIR VENT)

100mm 0 INLET— 12mm0 BARS PUCE AND 
SPACED AS SHOWN

SHOWN

SECTIONZSTZ

OfJItS

PLANDETAIL OF MANHOLE COVER
12MU0 0 0.2M O.C. BW.

_______ CISTERN
Sobapy-iSc-17.014 scale nts

PLAN

KAtlRE Of AEvLSC*4

NOTES:
1. aOORING. WAU AND ROOFING SHALL BE REINFORCED 

CONCRETE. FLOOR AND ROOF THICKNESS SHALL BE 1S0UM 
AND WALLS SHALL BE 200UH.
All DIMENSIONS. ELEVATIONS AND SPAQNC Cf REBARS 
ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
MMUUM COUPRESSK.E STRENGTH OF CONCRETE SHALL BE 
f<>20,70 UPo AT 26 DAYS PERICO.
REINFORONC BARS SHALL CONFORM TO THE LATEST 
REQUIREMENTS OF PNS FCft USB GRADE 275.
ALLOWABLE BEARING CAPACITYCF SOIL SHALL NOT BE 
LESS THAN 144 KPo.
Aa ASPECTS OF CCHSTRUCnON AND DETAILING OF 
RDNF0RCEUENT5 SKAU BE IN ACCORDANCE M1H THE 
LATEST EDITION OFTHE ACI CODE 
INTEGRAL WATER PROOFING ADMIXIURES SHAU BE ADDED 
OURINO CONCRETE BATCHING IN PROPORDONS AS PER 
MANUFACTURERS RECOUUEKDADON TO PREVENT WATER 
SEEPAGE.

49.- -4^-

r16mm 0 STAINLESS STEEL 
• IRUNG SP. 0 0.40 O.C.

300

DETAIL OF LADDER RUNG
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(SECTION & DETAILS)
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ICmm* 1Q1P. BARS
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PCRI
) n ! (S)
•.tj “L-.T.vr ■“

UANHOLE COOT (TIP.)
MTH Sira. FRAUS PROIECTW

PLAN

vmr Pipe
iMwoeIWMOU

MR SPACE Q
HTPre I

CHAMBER-4
CHAUBER-3CHAMBER*!

1/10 SLOPE

lOOnmA oniET PPE

12mmA ItRT BARS 
0 2SOnm O.C.

lannit HCR. BARS 
0 20Qmni 0.0

TYP. MANHOLE COVER

iookkuk. saw aw 
OtASaBOONC

12mm> 0 BCOnffl 
' OC. B.H.

SECTION 'A*

TES:
1. Au. cauENacns are « MimigTERS unless oiherwse inoicateo m 

THE ORAWIS.
2. USE I7JCUP0 CONCRETE FCfi Aa DRAINAGE APPURTENANT STRUCTURES 

UNLESS OTHERWSE NDICATED.
i RBNFSRCINC STEa BARS SHALL CONFORM TO THE REOUlRELENTS Cf 

THE PNS FOR DEFORMED STEEL BARS GRADE 275.
4. parniL oaoRiOE (pvc) pipe shall be unplasttc]2Ed conforming

TO IS04435 OR EOUIVALENT.
5. THE STANDARD FOR THE DESIGN * CCMSIRUCTION OF SEPTIC TANK 

MUST CONFORM TO THE DEPARTMENT Cf HEALTH AOUIMSTRATIVE CROER 
Na 2019-0047 ‘NATIONAL STANDARD ON THE DESIGN, CON STRUCT ON, 
OPERATON & MAINTENANCE OF SEPTIC TANK SYSTEM* ALLIONED TO THE 
CODE CW SANITATON OF THE PHEUPPINES

6. THE MINIMUM DISTANCE OF SEPTIC TANK TO DISTRlBUTON BOX IS 1.S0 
METERS.

7. THE MINIMUM HORIZONTAL CLEAR DISTANCE OF SEPTC TANK TO NEARBY 
STRUCTURE IS t.50 METERS.

i? 1

) f]

1
_____^_______

412 BARS ARRANGED 
'AS SHOW

2' ____«12UFT it
HANDLE

10
0

lanma BARS PLACE

SECTION 'B'

SEPTIC TANK
SobSPV-8QlC-17.015 SCALE 1:30

KMIAE V AfYSCH ST CMZL ntca

NATIONAL POWER CORPORATION
A6HAM ROAD. OlUMAN, QUEZON CITY

AKkCCT; OCMK. tIMny. DCUTEirr. MITALULTOH. TUTMO AMD imim 1> > ■ Of 
■AVTANQ IUAW> SOLAR PVMLS£L K1W nYm rnnH ESS)

LOCLTOt MWVO. SASTAMG BLAML. RATAKRI

SEPTIC TANK 
(PLAN. SECTION 4 DETAILS)
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Kxt

QiAUeCR-3 CHAMBER-2
UK >L ID1"

lMIj 1 1 1 1 __

irOM8ER-4

6 METERS LENGTH lOOmm* 
-PVC PERfXftATED 

OISTITlSUTION PIPE

I-----1
-l"

NOTES:
1. AJJ. DiMENSONS ARE IN MILUUETERS UNLESS OTHERWISE 

INDICATE!) IN THE DRAMNC.
2. USE 17.30UPO CONCRETE FOR ALL DRAINAGE APPURTENANT 

STRUCTURES UNLESS OTHETTWISE INOICATEO.
J- RONFORCWG STEEL BARS SHALL CONFORM TO THE 

REOUIREMENTS OF THE PNS FOR OEFORUEO STta BARS 
GRADE 275.

*. PaiWrt. OILORIOE (PVC) PIPE SHALL BE UNPLASTICIZED 
CONFORUNG TO ES04435 CR EQUIVALENT,

5. THE STANDARD FOR THE DESiON it CONSTRUCDCN OF 
SEPTIC TANK MUST CONFORM TO THE DEPARTMENT OF 
HEALTH ADMINISTRATIVE WOER HO. 2018-00*7 'NATIONAL 
STANDARD ON THE DESIGN, CONSTRUCTION. CRERATON h 
MAINTENANCE OF SEPTIC TANK SYSTEU’ ALUGNED TO THE 
CODE ON SAMTADON OF THE PHILIPPINES

fi. THE SUPPLIER SHALL PROVIDE VEGETATION (Le. CARABAO 
GRASS) OH TOP OF THE DRAINFIELD.

7. THE MINIMUM DISTANCE OF SEPTIC TA7K TO OISTRlBUTON 
BOX IS 1.50 METERS.

6 METERS LENGTH 100mm* 
-PVC PERFORATED 

DISTRIBUTION PIPE

1.5 METERS LENGTH TOOmm* 
■pvC EFFLUENT PIPE

—BfJTBl 
BOX

6 METERS LENGTH lOOmm* 
-PVC PERFORATED 

DISTRBUTMN PIPE

6 METERS LENGTH IDOmmt 
-PVC PERFORATED 

DISTRIBunON PIPE

DRAIN FIELD AREA

f"1-'L-J

SabSPV-

DRAIN FIELD
6 METERS LENGTH 100mm* 

-PVC PERFORATED 
DISmBUDCN PIPE

17.016 SCALE 1:50

FROM SEPTIC 
TAW ------

MET PPE

DSTRSUTKN

IWnm thk CONCRETE COVER 
■ ./ lOnm* BARS SPACED AS 

SHOW

e::

PERFWATED PIPES 
TD CRAIN FELD 0(

z

*50

7 N.G.L

3- PERFCRATED PPE 
- 7D DRAIN FELD

Kkrun* BARS 
- SPACED AS SHOWN

0(
50TWW THK SLND 

' AND CRAVEL BEDOnC

PLAN SECTION

DISTRIBUTION BOX

SECTION ’B'

CARABAO GRASS 
{PASPALUU CONJUGATUM)

BACKFILL

GEOTDCTILE FABRIC 
TOOmmP PVC 
PERFORATED PIPE 
GRAVEL

12mnv0 HOLE PVC 
PERFORATED PIPE AT 
300mm O.C.

l^Bj)C-liiSabSPV-BpC-17.016 SCALE 1:20

wnmoEiwscN

NATIONAL POWER CORPORATION 
AGKAM ROAD, OIUMAN, QUEZON CITY

PROJEST-. MftON. SU*fLY, OCUVUT, MTAUATVO** TUT1H0 AMO COHIAUOMHO Of 
*AWfAWOI«JWD*OAAHFV<1tL>mWO*nTWMtWn>m*)

L0CAT1CK LAWUO, LtfTAMO IUAHO, BATAM*

DRAIN FIELD & DISTRIBUTION BOX 
(PLAN, SECTION & DETAILS)
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1 1/2* I 1/*' FUT SAD
LAOOCn GUARD ----------------\
e &OCUU ac, houcmiu. fiat bar' 
e &OCUU ac. ioiical flat bar

111/y 13/16 
bub' '

r<3-«i/v
ANGIE BARS

SE XTAA A

r«3'»l/4*
ANGLE BAAS

smpK 
REFER TD OETAL C

SEE CCTAB. 6

CA 14 STAINLESS STEa W/
-------1-1/2 *l 1/4* STAMESS STEa

FLAT BAR SUPPORT 0 1U aCBW.

f'' lltlflD f------r X 3* I 1/4* ANCLE BARS

S

IDddI T-W^IaU’^'*3^8,1 [ ■' ' inin/
____5 - 1 1/5* » 1/4* FIAT BARS

SPAlPn AS FM1W

3*«3i1A*
2*2*l/v ANGLE BARS
ANGLE BARS

IQ UN D4CX
CUSSO STATE

2'j2'iI/4* 
ANCLE BAAS

DETAIL A DETAIL B

SECTION A-A

/

1400

1/

/ "3nr
/
/

Z

PLAN

300
/BASPIAIE

[ 2od j‘\ 4-S/ET* UACHNEBafsw/sm 
NUTS k WASHERS

BASE PLATE DETAIL

. 7-16 UU< BOTTOU BARS 
EBUAU.Y SPACES B.W.

5000 $m RPE

2*l3*l1/4‘ ANGLE BAR 
10 UUTHK. GUSSET PLATE—:

2SC0

SobSPV-
ELEVATED WATER STORAGE TANK

r«Ti1/4* AHOE BAR 2SW* sm ?K 
10 lATTHK. STIFFENER PLATE 

—SCUiSCOxIOUN BASE PLATE 
*-5/s;« ANoioB ears
W/ sib. NUTS k HASHfAS

4-16 HNt NAIN BARS
»/ 10 UN< TIES SPACED
otoMU. 201GCUV, REST 0 2CCUU ao

DETAIL C

TOOUH TKK. SAND 
AND GSA1EL BESCtNC

.7-16 UUt BOTTOJ BARS 
EQUALLY SPACES B.W.

.017 SCALE NTS SECTION 

FOOTING DETAILS
ScbSPV-BDC-17.017 SCALE NTS

HLIUSCVNCWaCM

ID UU THCX
Gussn PLATE

NOTES:
1. ALL DIMENSIONS ARE IN URLIUETERS UNLESS OTKERWSE 

INDICATED.
2. UniUUHU COUPfiCSSIVE strength Of CONCRETE SHAU.

BE rc»20.70 UPA A 0 26 DAIS PEBOO.
3. RSNFCRCING BARS UUST CONfCRU TO THE LATEST PNS 

FOR DS8 GRACC 275.
4. DETALS Of RERffCRCnC BARS (SFUCES, BENDS. HOOKS. 

ETC.) SHALL BE IN ACCCROANCE MTH THE REOUIREUENTS 
Of Ad CODE.

5. ALL STRUCTURAL STEEL SHAa CONFORU TO ASTU A36 
AND SHALL HAVE A UNUUU YIELD STRESS. fY-248.20 
UPA.

6. ALL STRUCTURAL STEa SHALL BE FABRICATED AND 
E3IECTED « ACCORDANCE MTH THE LATEST AISC 
SPECnCATIONS AND CODE Of STA7CAR0 PRACTICE.

7. BOLTS SHALL CONfORU TO ASTU A-307 UNLESS 
OTHERVASE INDICATED.

B. KLOS ON ALL GUSSET PLATES AND CONNECTIONS SIAU 
BE FILLET VELD ALL AROUND.

a. ViELOINQ SHALL CCNFORU TO E70 SPIES OF THE
SPEOFICATICKS FOR UIID STEEL ARC HELOHO ELECTRODES 
ASTU A233.

ia ALL GUSSET PLATES SHALL 8E 10 UU TMCX.
11. Aa ASPECTS Of CCNSTRUCtON SHAa BE IN 

ACCORDANCE IM1H THE PROMSCK OF NPC SPECIFICATIONS 
AND Ad CODE.

12. Aa STRUCTURAL STEa PAINTING WORKS SHAa CONFORU 
TO THE REOUIRCUENTS SPECIFIED IN TECHNICAL 
SPEdFICATlON, aw. WOtKS, SHOP PAIN TIN OS,

NATIONAL POWER CORPORATION
ACHAMROAD, DILIMAH, QUEZON CITY
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(PLAN. SECTION, ELEVATION & DETAILS)
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IZED 
CTODNE *lf£ SEE DETAIL ASECTION Y OSHC

Mmm RDUw &W 
HWOIE KLDED TO 

ear

6mm THK SLOTTED 
STEEL PLATE HASP 
W/ 10mm* ROUW 

EAR LOOP

DETA L 'BXO-’-s'-

2-LATER ISOnm CUB WTK 12nvn« 
VERT. BARS « 600 O.C. AND 12mm* 
HOR. BAR AS SHOWI MTH UORTAR 
TCPPINC

WAU. FOOT WALL rOQTWC

SOivn* rvc PIPE
WEEP HOLE

VERIFY

WtLDEDSECLUSION FENCE ELEVATION
IZrrm* TRANS. BARS 
S’ACED 0 300 ac, 
3-l2mm* LONG. 
BARS

.OB SCALE
tZmni* BOLT

400

38mm* Gl. 
PIPE, OR. *0BLOCKOUT
16mir* CJ. 
PIPE

WALL FOOT NG
CRAIffl. SURFACING SflbSPv 17.018 SCALE

DETAIL 'A'
.aNY\\><s\Y' NOTES:

1. Aa nuEsoNs are m uujueters unless otherwise
INDICATED.

2. PLAN/LAYOUT OF SECLUSION FENCE h SWITCHYARO TO 
BE CONSTRUCTED ARE INDICATED IN aECTRICAL 
DRAWING.

3. WORK THIS WITH ELECTRICAL DRAWINGS.

4-12mm* BARS 
W/ ICrnn* TIES 0 
175mm GG A-IOmm* BARS 

W/ Iflmm* TES 0 
175mfn GG4-)2mm* BARS 

BOTHWAYS

COLUMN PLAN
38mm* C.l. PIPE 
GR. 40 omat

NATIONAL POWER CORPORATION
AGHAM ROAO. DIUUAN. QUEZON CITY

100mm THK SAND AND GRAVEL 
BEDDING

WELDED
maCCT: OCAI^ 9A*ftT, OCUVERT. MTiUATVM. nETlHO AMS COIgieSSMMO Cf 

AAVTAHa BUMO SOUA PV«*UL HTMO rrmM MTH ESS]STD. GALVANIZE 
CYCLONE WIRE

20mnu4mm FIAT GAR 
TO BE PAIRED 

CORROSION PROTECTION
600 X 600

L CCA lot BAVBUO, lAVTAM MAW. EATAAtfE

SECLUSION FENCE & GATE 
(PLAN, SECTIONS & DETAILS)SECTION YPEDESTAL FOOTING

17.018 SCALE
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Qccuecei

tMLjmorr

UWAGEA.CCOUECH.
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L.

lOmtrl PLWH BAR

PRE-CASTcAuce #10 cracNC wre
(2*X2* CROWING) IMUED CM 
2-25rmX*mm FUT BAR

SOnm* 01. PIPE 540 
TE FRAkSNC WTH S7mm( 

OL PIPE STfFENERS

CATE KIHCE 
SEE DETAIL)

COMO POST

VERIFY 3100 VERIFY RED AT REBARS

BARBED SURE
DETAIL A

50mm* BAR DOOR 
FRAye HNOC 
ROUNDED PORTKM

16 X 75mm
Strap bar

GATE HINGEC. POST>—OONC. POST
1200

ENTRWJCE GATE ELEVATION

6mm THK, OOOR 
FTMil£ UOUNTHC 

PIVOT

fl-
4-l2n>ra* VERT. BARS W/ 
'0mm* TIES O 160 ac.

QCAVATON THOROUGHLY 
-COMPACTED BACxnu.

4-12mmP BARS 
BOTHWATS

SARD AMO GRAVEL 
BEDDING

lOrnm* BARS « SSOoim O.C. 
lOnun* BARS AS SHOWN

SECTION

700

-17.019 SCALE

SabSPV

100mm THK. SARD AMD GRAVEL 
SEDDH3

CONCRETE WALK DETAILS

20>

4-12mm* BARS 
"BOTHWAYS

17.019 SCALE 1:25

FOR DPP MTH FUTURE SOLAR 
PV-DIESa HYBRID SYSTEU: 
CCNCRETE POST TO BE

ELECTRICAL ORAMNGS)

> 1

BARBED WRE
(3 STRAND GALV. STEa WIRE)

4^^

FOR OPP WTH FUTURE SOLAR 
PV-OlESa HYBRID SYSTEM:

DAnbtv WKL ff*iOtFTP POCT TD K *v\
(3 STRAND GALV. ^ WIRE) pHoSJ^('^r»nH Vn 

—ELECTRICAL DRAWINGS) - pP1] ■

SabSPV'

PLAN

GATE POST DETAILS

SEE SPOT
DETAIL A

PRECAST CONCRETE POSTPRECAST CCWCRETE POST 

2000

PRECAST CONCRETE POST

VARIES
1S000MM TO 20000UM O.C.

f-^C-17.r.019 SCALE 1:40

BRAONC POST TIES AT 
CORNER P0ST5(B0TH 90ES)

NOTES:
1. ALL DOLENSKNS ARE IN WILiJUETERS UNLESS OTHERMSE nCKATED IN 

THE DRAwa

SobSPV
BARBED WIRE FENCE DETAILS

17.019 SCALE 1:40

»J)JKWfSCH
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AGHAM ROAD. DILI MAN. QUEZON CITY
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ENTRANCE GATE, PERIMETER FENCE 
A CONCRETE WAUC 
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rlbar a

CRAVEL SURFACE

1200

4mm THK. CHECKERED 
STEEL PLATE COVER

12mm« HANDLE BAR 
(SEE DETAIL ’A')

ELECTRICAL CONDUIT PIPE 
(INDICATIVE ONLY. REFER TO 
ELEC'L owes)

1QQQ

S'-

SECTION A

00mm IKK. SAND 
& GRAVEL 8ED0INS

KLttAK D EBAR A

iVa SURFACE

lOCVnm IRK. SAND 
& GRAVEL BEDCUNC

PLAN

4mm THK. CHECKERED 
STEEL PLATE COVER

SECTION B

-J

SECTION A

LS0<50«4mrn BAR 
■AIL THROUGHOUT

10mmP SUPPORT 
BAR WELDED

-4mm THK. CHECKERED 
STEEL PLATE COVER 

.—3mm THK. STEEL 
PLATE LINING

SECTION B

iDGE OF RUNSFORUER 
lT~ 9ASE

SobSPV-

PLAN

TRANSFORMER PAD
r^8l|C-l7.i.020 SCALE NTS

SobSPV

1000

1200

SECT ON C

DETAIL OF PULLBOX

SS OCTAL 'O'

lOnvnt aw SPACED
0 200 uu ac.

lOnrr* BAR SPACED
O 200 uy O.C.

141/2“ uPVC (0RAINA5E) 
SANO 4 GRAVEL BCDOINC

-17.020 SCALE

HATVASCCACWSKN

NOTES:
1. ALL OIUENSCNS ARE IN ULL VETERS UNLESS OTHER (USE INDICATED 

IN THE DRAWING.
2. USE 17JC4IPO CONCRETE FOR ALL APPURTENANT STRUCTURES 

UNLESS OTHERWISE INDICATED.
1 REINFORCING STEEL BARS SHALL CONFORU TO THE REOUIREUENTS 

OP THE PNS FOR DEFORUED STEEL BARS GRADE 27$.
4. THE DES» OP THE TRANSFORMER PAD. PULLBOX 4 CABLE IRENCH SHALL 

BE PREPARED BY THE SUPPLIER SUBJECT TO HPCS REVIEW AND APPROVAL 
FINAL EBCNSON SUa BE IN CW3 DERATION Of THE UHIHUM 
REOUKUEHTS. THE OUDCSCHS FOR CABIES/CCHDUTS SHALL BE REFERRED 
TD TIC EUCRBCAl DRANHGS

NGL
NATIVE SOL (FINE). COMPACTED

WARNING TAPE—

o|
O lOPgil 1 ^

riKe SAND, COMPACTED-----
offD »»<r-i — '•

5fy (D
6±5n CN

|35Q
p

SobSPV-

UNDERGROUND 
CABLETRENCH

i-BjC-l17.020 SCALE NTS

NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN. QUEZON CITY
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(PLAN. SECTIONS & DETAILS)
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TOP PLATE COVER-

LOCAlOTVlE 
CanER PACE OP OCTACONAL 
POLE

SofcSPV-
HOLE PLANES

17.021 SCALE NTS

SobSPV-
TOP PLATE (SECTION A-A)

NOTES:
1. ALL OWENSONS ARE IN UUJUEIBtS UNLESS OTHERWSE 

SPEOnED.
2. DRU. HOLES ON CENTERUNE OF POLE FACES
3. HOLE LOCATION AND DIAWE1ER SHALL 9E REFERRED TO 

ELECTRICAL ORAWNCS FOR DIFFERENT T*P£S OF POLE.
4. POLES SHAa BE OCTAGONAL ( 6 SIDES ) AM) THE 

DIAMETERS ARE MEASURED ON THE OUTSIDE AND ACROSS 
THE FIAT SURFACES

S WE UATERAL FOR POLE SHALL BE 3A5UPa (SOkji) 
UmiUUU HOO STRENGTH OF ROLLED STEEL PUTL

S ALL POES ARE HOT D<P GALVANIZED IN ACCORDING TNTH 
ASIM AA123H TMTH UINUUH COATING THICKNESS OF 85 
MICRONS

7. TIP AND Bun OF POLES 9IAU BE COVERED WTH PLATE 
SULAR TO 9UFT BOOT THICKNESS

S CROSSARMS SHALL BE CUM THICK BENDED OLANNa 
SECTION PROVTOED WTH GUM THOC STIFFENER PLATE 
MCLDEO AS SHOWN IN THE DRAMNGS

9. CROSS BRACES SHALL BE CMM THICK ANGULAR SECROL 
LENGTHS AND HOLE LOCATIONS SHALL BE REFERRED TO 
ELECTRICAL DRAWNGS

17.021 SCALE NTS

- STIFFENER PLATE

snE
92

/I /

\
I

MANUFACTURER’S 
' MARX1NG(SAMPLE)

eOTTOH PLATE 
COVER'

BOTTOM PLATE (SECTION B-B)
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ESS FOUNDATION DETAIL
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NOTES: 
1.

WTlAEOfflEWSON

Ail OUIENSWS ARE IN UUUUE1ERS UNLESS OTHERWISE 
SPECIFIED.
fOOTWG 0E90N BASED ON AUOWABLE SCO. PRESSURE OF 2.063 
fSl (100 KPo) ALO TO BE VERIFY BASED CM ACTUAL SOL 
cCNomoa
UKESS OTHERWISE INDICATED IN THE PLANS OR NOTED IN THE 
SCOFICATIONS, THE UIHUUU 26 DAY C1UNDER COLPRESSVE 
STRENGTH OF CONCRETE SHALL BE 2a.7UPa.
UKESS OTHERWSE INDICATED SPEC7IED IN THE PLANS THE 
UINIUUU YIELD STRENGTH OF REINFORCEUENT TO BE USffl SHALL 
BE GRADE 40 (276MPo).
AU RE1NF0RQN6 STEa SHAa BE DETAILED AND PLACED IN 
CONFDRUANCE WTH AO-318,
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SUPPLIER SUBJECT TO RPC’S REVIEW AND APPROVAL RNAL 
OOLENSION SHALL BE IN C0HSI[€RAT1CM OF THE IMUUU 
REOUIREUENTS.
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NOTES:

INVERTER

mmm.

HOT OIP GALVANIZED 
ANCLE BAR

FRONT ELEVATION 
S*sPYqB^17,02A scale NTs’

ANGLE BAR

ANCHOR BOLT

GRA\tL SURFACE

AU. 0UIEK90NS ARE IN UIUJUETOW UNLESS OTMERMSE INDICATED IN 
THE DRAWN G.
UINUIM CCHPRESSVE STRENGTH Cf CCHCRETZ SHALL BE F020.70 
UFA AT 23 DATS PERIOO.
RBNFORQHC STEEL BARS SHALL CCHFCKU TO THE LATEST 
REOLTREUENTS OF THE MS FOR DETORHEO STEa BARS GRADE 27& 
USE STRUCTURAL GRADE STEEL SHAPES, BARS AND PLATES 
CONFCRUNG TO ASTU ASS.
All 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 AI23.
Tt€ KSCN OF CONCRETE PEDESTAL SHALL BE PREPARED BT THE SUPPLER
suaECT ID ire's rehew and approval niuL duenscn shall be m 
CCnaCRATXM Of Tie imuu reourenekts.
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NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER UNLESS 

OTKERMSE INDICATED.
2. MINIIMUM COMPRESSIVE STRENGTH OF CONCRETE 

SHALL BE fc~ 20.7 UPo (3000 psi) AT 
28-DAY PERIOD.

3. REINFORCING STEEL BARS SHALL CONFORM TO 
THE REQUIREMENTS OF THE PNS FOR DEFORMED 
STEEL BARS GRADE 275.
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BARS (RETRACTABLE)

ISmmI HCLE 
15mm nun WELD

SECTION
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NOTES:
1. Aa DIWENSOUS ARE IN MILUUE7ERS UNLESS OTHERWISE 

INDICATED.
2. NO FOOTING SHALL REST ON niJ-
3. SLABS OH GRADE SHALL BE SUPPORTED ON ENGINEERED 

COUPACTED nu. COMPACTION SHALL BE NO LESS THAN 
SOX OF OPTIMUM DENSITY.

4. All BEDDED SLABS SHALL BE RBNFORCED WTH »10 O 
400 O.C. EACH WAY TO CENTER OF SLAB.

3500 3500
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FILL W/ lOmmO BARS 
" 0.40m O.C.0.W.

Tq.fU
CF-1 I

3500

STAINLESS GUTTER

TOOmm THICK CHB PARAPET WAIL
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NOTES:
1. ALL DIMENSIONS ARE IN 

INDICATED.
2. MINIMUM COMPRESSIVE STRENGTH OF CONCRETE 

28-DAY PERIOD SHALL BE 20.70 MPa (3000 PSI).
3. REINFORCING STEa BARS SHAa CONFORM TO THE LATEST 

REQUIREMENTS OF PNS FOR DEFORMED STEEL BARS 
GRADE 275.

4. Aa ASPECTS OF CONSTRUCTION AND DETAILING OF 
RGNFORCEMENTS SHAa BE IN ACCORDANCE WITH THE 
LATEST PROViaONS OF Ad CODE.
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CLEAT

STEEL PURLINS 
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O EOOmm O.C.

VERTICAL i DiACOHAL 
UEMBERS 2L-50XS0X5>nn

NOTES:
1. ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE 

SPECIFIED.
2. USE STRUCTURAL GRADE STEa SHAPES, BARS AND PLATES 

CONFORMING TO ASTH A36.
3. WELDING SHALL CONFORM TO E70 SERIES OF SPECIFICATIONS 

FOR MILD STEa ARC WELDING ELECTRODES ASTM A233, LATEST 
EDITION.

4. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND ERECTED IN 
ACCORDANCE WITH THE AISC SPECIFICATIONS AND CODE OF 
STANDARD PRACTICE.

5. ALL CONNECTION DETAILS SHOWN ARE CONCEPTUAL DESIGN ONLY 
AND IS THE RESPONSIBILITY OF THE CONTRACTOR.

NOTE:
1. USE THE FOLOWHC MATERIALS FOR :

TCP CHORD 
BOTTCU aORO 
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DETAIL W DETAIL 'B'
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STEEL JOINTS

1100
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SEE DETAIL 'A*.

SEE DETAIL ‘S'
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1/0 ACSR, IlSkV 60S

600V POWER CABLE

/O ACSR, 15KV 
12kV LA

1/0 ACSR, 15KV 
15kV, FDS. lOkA, 12A EUSE UNK 

15kV XLPE POWER CABLE

225kVA SOLAR PV PLANT (SPP) TRANSFORMER 
lJ.6kV/0.4BkV, 3P, 60Hz

10 13.8LV UNDEBCROmD 
TIE ONE

AC COUBINER BOX

SSiVA. 460/240V, \9. 60Hz 
DRY TYPE TRANSFORMER 
(FOR SPP AUX. PANELBOARD)

I.SkV DC CABLE

DC BOX SPP lUJX. PANELBOARD

1.5kV DC CABLE I
V l\ Aw» l\ Awt N /irvV Msw Msw Msw

1/0 ACSR, I5KV
13.0 kV, 3-Phose, 60 Hz 
KlLOWATT-HOUR METER 
(01-DIEfiCTlOMAL)

12kV U 
/O ACSR. 15KV

15kV, FDS, lOkA, 15A FUSE UNK 
15kV XLPE POWER CABLE

600V POWER CABLE

PV SIRING INVERTER NO. 1 
{ARRAY MOUNTED]

TO SABTAVO DPP 
* POWER AND ENERGY UAKAGENENT StSIEu 

(SINGH LNE DIACSAU 2/2)

NOTES:
1. Aa EOUPVENT RATINGS EXCEPT FOR THE SPP, ESS AND ORY TYPE TRANSFCRMER AS SHOWN 

ARE-INDICATIVE AND FCR DDDNS PURPOSES WLY. ACTUAL QUANTITIES. RATING AND SIZES 
OF PV-ARRAYS, INVERTERS. OROUT BREAKERS, WIRES INCUJDNC ALL NECESSARY MATERIALS 
AND ACCESSORIES TO FUNCTION AS INTENtO SHAU BE DETERMINED BY THE SUPPUER BASED 
ON THE ACTUAL SYSTEM REQUIREMENTS.

Z THE DETAILED DESKN AND NECESSARY CALCULATION FOR THE REQUIRED NUMBER AND S2£S 
OF PV-ARRAYS, INVERTERS, WIRES. CCNDUT5 AND CIRCUIT BREAKERS [NCUIDNC INDOOR AND 
OUTDOOR UGNTING SHALL BE SUBUITTED FOR RPC’S REVIEW AND APPROVAL

3. ALL OEC7RICAL WORKS SHALL BE DONE IN ACCORDANCE MTH THE LATEST PROVISIONS OF 
THE PHILIPPINE ELECTRICAL CODE AND SHALL COMPLY WITH THE RULES AND RECUIATICNS OF 
THE LOCAL COOES AND STANDARDS

4. PUU BOXES OF APPROPRIATE SIZE SHALL BE PROUOED TO ACCOMUOOATE THE NUMBER OF 
SPLICES OF WIRES.

S EXPOSED NON CURRENT-CARRYWO METAL PARTS CF HOOUIE FRAMES EQUIPMENT, AND 
CONDUCTOR ENaOSURES SHAU BE PROPERLY GROUNDED.

8. AIL DIGITAL ENERGY METERS INCLUDED W THE PROJECT SHALL HAVE APPROPRIATE 
TEST BLOCK AND ENCLOSE) IN A STAINLESS STEa HOUSING.

9. THE KVA RATING OF THE ORY TYPE IRANSTORMER (OTT) FOR 3>P ALiaUABES IS ONLY 
INTENDED FOR THE POWER AND UGHDN6 LOADS OF THE SOLAR PV PLANT.

LEGEND:
TVSS — TRANSIENT VOLTAGE SURGE SUPPRESSOR ucca — MCLCCD CASE CIRCUIT BREAKER .
LA — UGHTNNG ARRESTER Z7 — UHDERVOLTAGE RS>Y
Kh — WATTHOUR METER 59 — INSTANTANEOUS OVERCURRENT RELAY
VAr — VAR METER S9 — OVERVOLTAGE RELAY
VA — VA UTTER S4 — GROUND FAULT RELAY
PF — PCmCR FACTOR X — GROUND/EARTH
Hz — FREQUENCY UTTER — ALTERNATWO CURRENT
V — VCLTMETER = — DIRECT CURFEHT
A — AMMETER — — CQHTROL/SIGNAL CONNECTIOtlS
UC8 — UKAUIRE ORCUTT BR£A»SR

a«v. ■WlfSOFiSMCCN am

NATJONAL POWER CORPORATION 
AGHAM ROAD. DIUMAN, QUEZON CITY

muECT;OE$(GN. SUPPLY, DEUVEAY, IMSTAUATlO^J, TESTING AND 
COMMISSIONING OF SA0TANG ISLAND SOLAR PV*DIE5EL HYBRID 
SYSTEM (W7H ESS)

ICCLnCK SAWUO. MSTAMO, OATAKES

TrtlL SINGLE LINE DIAGRAM (1/2) 
(SOLAR PV SYSTEM).

ffi OK) CMTY

QMW

ovuwqxT
aca
iSOi

ff. vERAn^

:Z.C.LUGO
jt.lhit

- Jt/ C/*6. e^AAGPOC.JR.---
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Ui K i WIIL ■ It 
lUHMCUl lO

1/0 ACSR, 15KV 
12kV LA

1/0 ACSR, 15KV 
15kV, fDS, I Ok A 8A FUSE LINK 

ISkV XLPE POWER CASLE

1/0 ACSR, 15KV 
—+ 12kV LA

1/0 ACSR, 15KV

jti 15kV, FDS. lOkA, 15A FUSE LINK 
15kV XLPE POWER CABLE

ISOkVA. £$$ TRANS'ORWER 
IJ.ekV HV Side. i9. 6DHi

600V POWER CABLE

tSS metir

LNO!CY SIORACt SYSitU 
(CS$) U . 60 Hi

re eaiaxfuiQt 
SfT? CDdkXS

FROM 13.8 KV 
UNOERCROUND HE LINE

NOTES:
1. AU. ElfCIRCAL WCRKS SHALL 8£ OOHE IN ACCCRDANCE DfTH THE 

LATEST PROVTSmS CF THE PHIUPPINE ELECTRICAL CCOC AND S^ALL 
CCUPLY W1H THE RUES AND REGULATIONS OF THE LOCAL COOES AND 
STANDARDS

2. ALL EOUIPUENT RATINGS EXCEPT FOR THE ESS TRANSFORMER AS SHOWN 
ARE HIXCARVE AND FOR BDOINC PURPOSES ONLY. ACTUAL QUANTITIES, 
RAT1NC AND SIZES CF CIRCUIT BREAKERS. WRES INCLUCHNC AU 
NECESSARY MATERIALS AND ACCESSOR£S TO FUNCTION AS INTENDED 
SHAU DE DETERMINED BY THE SUPPLIER BASIS CN THE ACTUAL 51STEM 
REOURCMEKTS.

i EXPOSED NON CURRENT—CARRYINC METAL PARTS CF EQUPUENT AND 
CCHOUCTW ENaOSURES 9CALL BE PROPEH-T CBCktCEO.

4. THE SUPPLER SHALL PROVES AU NECESSARY IK HARDWARE FOR THE 
TAPPHC OF THE PROPOSED TE LK TO THE EMST1HC BUS IN SASTANS 
DPP. DRAWINGS SHAU BE SUSMTTED FCR NPCS REMEW AND APPROVAL

9. THE SUPPLER SHAU PROVIDE THE VCLFACE RATING OF THE ESS.

6. THE IBIHDV CXITPUT OF SOLAR PV SYSTEM SHAU BE INTEGRATED 
TO THE EXISTNG SABTANG T3.SkV BUS. THE SUPPUER SHAU 
PROMDE AU NECESSARY MODULES TO FUUY COMMUNICATE WITH 
THE EXSTNC DIESEL OEHSETS AT DIFFERENT RATINGS AND MAKL

a. AU DIGITAL ENERGY METERS INCUIDED IN THE PROECT SHAU 
HAVE APPROPRIATE TEST BLOCK AND ENCLOSED WITH A STAINLESS 
STEEL HOUSING.

9- AU EQUIPMENT N aA0£DE2aP0RT10N ARE E»STIN& AU OTHERS 
ARE INCLUDED IN THE CONTRACT.

FROI SISW NVER7ESS _A. _ 
(SHOE UNE BACRAJI 1/2) M

POWER AND ENERGY 
MANAGEMENT 

SYSTEM

7

LEGEND;
IT^ — TRANSIEKT VCLTACC SURGE SUPPRESSOR UC8 UIMATURE ORCUTT BREAXCR 3e — VOLTAGE TRANSFORUOL

— WATTHOUR unet uccs — MOLDED CASE CKCUT BREAKER ^ — FUSE nSCONHECT SWITCH
— VAR METER (?) — UNOERVOLTACe RELAY — •-» — UGHTHINC ARRESTER

^ — GENERATOR ORCUrT BREAKER<yf) — VA UCTIR — OVERVOLTAGE RELAY

©
POWER FACTOR

FREQUENCY METER 4,
— GROUND FAULT RELAY

— GROUND/EARTH

--------------- CONTROL/SGHAL CONNECTIONS

§ — AUTORECLOSER
(V) — VXTUnZR

V
a — CURRENT LIMITINC FUSE 0 — lOLOVrATT-HOUR METER

(-VS) — VOLTMETER SELECTOR SWITCH s — CURRENT 7RANSTORUER ® “ TRANSTOfiUER

® — AUUETD? ® — DIESEL GENERATOR u

NATIONAL POWER CORPORATION 
AGHAM ROAD. DILI MAN QUEZON CTTY

nc^: DESIGN. SUPPLY, DELIVERY, IN$TAUATK)N. TESTWG AND 
COUUISSIOMNG OF SABTANG ISLAND SOLAR PV4ESEL HYBRiO 
SYSTEM (WTM ESS)

LfCATOe SAWUO. MYAHO, VvTME* 
SINGLE LINE DIAGRAM (2/2) 

(SOLAR PV*DIESEL HYBRID SYSTEM)
tY cwo CtKTt

fipienprr ftff, VERARoescrcp O'
ontMi P- ___RESWO Nrecni&ciLtMteifT.
CMLMOfl

rt ^"Vinprir. jraec
ICOt

CM «.$abSPV-BOE-17.002 s>ecs>c LU2P22Z1493So
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LEGEND;
— SPP TRANSFCRUER 

^ — STRING IKVOntR 
^ — AC coienER SOX 
^ — DC BOX 
EOT — ELEVATED WATER TANK 

— QSTERN 
CP W/CS— GUARDPOST WTH COUfCftT ROOM 

ST — SEPTIC TANK 
— WAREHOUSE 
— CONCRETE PULieOX 
— SOLAR PV ARRAY 
— PERIUETER FENCE (BARBED MRE) 
— CABLE TRENCH

NOTES:
1. REFER TO DRAMNC NO. SabSPV-BDE-17.004 AND SobSPV-BDE-17,005 FOR 

THE SOLAR PV PLANT TAKE OFF STRUCTURE DETAILS.

2. Ml DUENSONS MKUED ARE N UUJUEIERS MESS OTHERWISE SPEOTED.

X TIC CAUrrC S OMCEFIUM. Aid FDR BCOfC PlHdSES OtLY. T>C SimjER SNMl 
DENTFr TVC APPRCraUE AND 5UTA6LE LOCATION OF EOUFVENT/STRUCTURES PUUBOX 
(P9). aUAMGkTKN, AND POKER LME ROUIt AS SHOWN TD SUR AOIW. FELD 
FOUROCKIS AND TO BE SUBMITTED FDR NPCS REVIEW AM) APPROVAL

4. UNDERGROLK) CABLES AND CONDUIT SIMl BE BURED SHOWN IN DAWNS NO. 
SoPSFV-BOE-ITJQS.

150mm thk GRAVEL SURFACING

^^cablOMnch

150mm thk GRAVEL SURFACING

SWITCHYARD
ScbSPV-3DE-17.0O3 SCALE 1:125

SOLAR PV PLANT (SPP)
SobSPt^t7.00J SCALE

AATUFE Of BTASICM

NATIONAL POWER CORPORATION 
AGHAM ROAD. OIUMAN. QUEZON CfTY

project: DESIGN. SUPPLY, DELIVERY. INSTALLATION. TESTING AND 
COUUSSIOUNC OP SABTANG ISLAND SOLAA PVDIESEL HYSAID 
SYSTEM (WTH ESS)

UOvTiCN ftAVtCUO, 4ABTANO, BAT AM El
Tm£ EQUIPMENT LAYOUT 

(SABTANG SOLAR PV PLANl
pr 0*0) Wl

otao&
turn* 0-

C. LUGOD^R^RfYlEnED
OVtMtCKT

e.%iSCu3p3c. JR.LK

ewL« SabSPV-BOE*17.003 LuzP22Z14935e

SGML AS SHOWN BID DRAWING 1



TO DRAWK HCkSASPV-BOe-17.006 •

W TRW?ORUF^

coNcssre kjusox

-miDlSD]=ffi^ili^SD]sfflSaME=rTTLLimmmLLti i illcti zd2mdn=

SECTION MA-A"
SobSPV^I^^n.OM SCALE

NOTES:
1. THS Mumc 6 CONCE77WI WO FCR BDQN6 PURPOSES 0M.Y. TOE SUPPUER SHU 

CeflFY DC WPRCPISUE AH) SURASIE UCWN OF eOUPVENT/SIRUCnjRB, 
COUANCAROH, AMD KMG) LK ROVIt AS SHOWN 10 SUT ACIUIL PELD REQUREUENTS 
AMO TO BE SUBUTTED FDR NPC^ REVCW AND APPROM.

2. TRAMSPOftUER LOW VaTAGE AMO HIGH VOLTAGE BUSHINGS SHALL BE PROVIDED 
W1H WSULATNC SHROUD AMO ALL NECESSARY ACCESSOftES FOR 1ERUIKATI0N 
OF SINGLE OR MULTIPLE CABLES,

S. TRANSFORMER TAMS SKNL DE GROUNDED AT TWO P0M1S CMONAUY OPPOSITE EACH
onCR. TTCSE ooMCcnaNS shall ee hak from no oftirekt poons of the 
GRDLMK OREL TRANSFORMER NEUTRAL CtKUCTOR SHALL PRCMCCD WITH COPPER-OAO 
sna OROLH) Roa

4. THE NUMBER CF UGHTNINC ARRESTER SHOWN IN THE BID DRAWINC IS ■KOICATIVE 
ONLY. THE SUPPUER SHALL PROVIDE SUFTTOEKT NUMBER OF UGHTMNC 
ARRESTERS WHICH ARC TO BE STRATEGICALLY LOCATED TO PROTECT THE ENTIRE 
SOLAR PV PLANT SYATCHYARO FROM lAGHTNlNC STRIKES THE LOCATION OF 
UGHTNINC ARRESTERS SHALL NOT CAUSE SHADING ON THE SOLAR PV ARRAYS

S AU OUDLSCNS AS SHOM ARC M HUMETER5 UNLESS OTHERIWSE KICAIED.

LEGEND:
1/D AK A£SR 
POCR CABLE, ISkV APE 

M — FUSE LASONNECT SMITH MTH LA COMBMADON 
® — STRAIN TTPE, INSUIATW 
® — STRAIN CLAMP 
© — THREE (3) CCR£ OPE POKR CABLE 

CCWfCSSON OAUP
TutBUTKN nr 
iioyy OA. ipv: condui 
CCKUT SJPPCfiT 

-“2ST. STEEL PCLE
— 3Sn. STEEL POII 
— CROSSLftt STEO, HOC 
— BRACE. STEE, HOC 
— UGKTTiHC ROO 
— CROtHO OMtP
— K3UWAn-H0UR HTTER ENOOSURE 

1RAK70RUER PAD
— CLBKOfT MSTRUICHT IRAHSFOfVER
— 12SUU OU. tf^CCOKUT

COIUJCQOI iK 
13JW IKOESWHD TC 

IK

H*TlR£Of RTiOCW

NATtONAL POWER CORPORATION 
AGHAM ROAD. OIUIAAN. QUEZON CfTY

KcacCT: DESIGN. SUPPLY. DELACRT. IKSTAUATKM, TESTING AND 
COWOSSIONINO Of 8A8TANG l$UK> SOLAA PV-OCSa HYBAlQ 
SYSTEM (MTH ESS) 

lOC*TOt MVCVO. MBISNO, SAIANU
itniiDETAILS OF TAKE-OFF STRUCTURE (SPP;

BY CW6
qiifTTTn BTfLVERARG(99CD A'

tMftt
..F.Fsr/ liimn .)R/SEWYED

9*%MOfT u—^

G-BT^GPOC. JR.ELEC
UCCH

CHAD 10 SaE>SPV*BDE-17.004 tuzP22Z14938d

SCA1£: ASSNCWH BID DRAWING



^leiSOSCUU XLPE Ml£ 
W 79UW CM iM ONDurr KSJTTW. MIX 

(hlMM

eMum lur

DETAIL "A"

10 iidkv 0US 
RSNPOfeceo conacre

SobSP V- BvE-17.005 SCAI£ NTS

(4>-1

®—

GAOONO LCAO W«£

CAOuNOoie wa

—<s>
—®

SPP TRANSFORUER

■a«sr^« £—^ i&vvcraei
COQJCQ

GRAVEL SURPACINOggiPiE
—111—III—III—Ill-Ill—I"

CAOUNO t£AO nC 
OHOUNON3 MAT

MIX TrOCH
yw>11311=111=

3—@

NOTES:
1. 1HS DRAWC IS COXmM. AND FOft eCKANG fURfCaS 

CHLT. THE sums SHU. DCKTTY THE AFPRWRWI WO 
suoai LOCATION OF EOmOfT/SHtUCIUHES. PULLBOA 
(POX OMMMCOXK AMD POMR LK ROUTE AS SHOm 
TD SUT ACTUAL fUD REQUR£UE>nS AND TO GE SUSETTED 
ft* MFC'S FEVER AiC AfPfiCVAL

2. TRANSFCRUER LOW VOLTAGE AND KICK VOLTAGE 
BUSKiNCS SHALL BE PRO SIDED WTK IMSUIATHG 
SHROUD AND ALL NECESSARY ACCESSORIES FOR 
TUTUINADON OF SMCLE OR MULTIPLE CABLES

3. TRANSFORMER TANKS SHALL BE GROUHOEO AT TW POMTS 
OMOKU.Y OPPOSITE EACH OTHER THESE COKCIXINS 
SHALL BE LAADC mu TW DEFERENT POINTS OF THE 
GROLKWe Gfao. TRWSFDRICR KUTIW. CCWUCTOR SHU. 
PRCMXS WITH CtPPER-CLAO STED. GROUND RCO.

LEGEND:
p —I/0AWGAC9)

— POKR CABLE. T&V APE 
•— TWEE (3) CCRE »PE CABLE 
— FUSE DISCmCCT SWTCH NTH LA COMaKATKM 
— CURRENT HS1RUI0(T IRAKSFCRNE])
— POIENTtAL INSTRULCNT TRANSFORMER 
— APE CABLE SERRCAL KICHI SUPPORT 

B — TUOL[NATION lOT 
Si — 1ICMU CIA. uPVC CCNDLRT 

— T2SMM DIAL uPVC CONOmT 
— CLWDAIT SUPPORT
— 2ST. STEEL POLE 
— JCFT. STEEL POLE
— en csossARM. steel hoc
— T2FT CROSSARM. STEEL. HOG 
— BRACE. Siai. HOC 
— LKHTUNG RCO 
— CROUNOOAILP
—aowAn-Hou) meter enclosure
— 33AI DUL aPVC COWAIT

-OKAM l£AD MS 
'CROUNCING MAT

TO AC COUBIHER BOX

TO CONCRETE PULBCCT

SECTION "C - C"
S«b$PV;-^17.005 SCALE NTS

SECTION "B - B” 
SobSPV-B^E-17.005 SCALE NT^

wnKtf lifysch

NATIONAL POWER CORPORATION 
A6KAW ROAD, DILI MAN. QUEZON CfTY

mUCT DESIGN. SUPPLY. 0&iV£RY. INSTALLATION, TESTING AND 
COU4SSIOMNG OF SAffTANG ISLAND SOLAA PV-DCSS. HYBRID 
SYSTEM (WTTH ESS]

LOCAKN ftAVttUO. ftAfiTANG, BATAACS

""DETAILS OF TAKE-OFF STRUCTURE (SPP) 
<2'2) /

n.pvt'H’JLVr Q«0 DCS
KSCNS (*•
cawM <A-
■tVCHE» fW9M. Mil lAAOrr.
OeMACNT
nfi*

U£04

a LUGOD.

o. h.TSCgp^c'jr.
-------- »,CW ------

cv*w SabSPV.BDE-17.00S LuzP22Z1493Se
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NOTES:
I. OCTM. ’A’ AND *e* SHALL BE APPUS) TO Aa UAjOft 

EQUnOLT SUCH AS SIWC INVERTBS. DC BOOS. AC COUBWER 
BOX. IRAHSfOftUERS.

1 DETAJLS 'D'. T AM> T SHALL BE APfUED TO UOUKDNG 
STRUCTURES AND OTHER PAOIECTKH SUCH AS CT/PT. EDS, 
UCHTMNC PROTECTCR

S. GROUNDWC CCNOUCTCR SHALL BE EMBEDDED AT LEAST 06CU.

4. IMS DRAWNC STALL BE WORKED WTH DRAWN5 MO. 
SobSPV-BtC-17.007.

5. ALL DIMENSONS INDICATED ARE IN MILLIMETERS UNLESS 
OTHERWISE SPEOnED.

LEGEND:
---------------100 mm' BASE STRANDED CCPPER, TIN ANNEALED
---------------100 mm' INSULATED STRANDED COPPER. TIN ANNEALED

---------------50 mm1 INSULATED STRANDED COPPER. TIN ANNEALED
---------------22 mm’ HSULATED STRANDED COfTOL TW ANNEALED
---------------U mm* MSUIATED STRANDED CO’PER, TIN ANNEALED

@ — OWUNCfflO TEST PIT 
^ — DC BOX 
M — STRING INVERTER 
m — SPP TRANSfORUER 
^ — ESS TRANSFORMER 
0 — GROUNDHG ROO CONNECTION

* — HORIZONTAL TEE CONNECTKM
L — HORIZONTAL 90* CONHECTION 

4> — HORIZONTAL CROSS CONNECTION

— CABLE TRENCH

©

1 oOnVh thk GRAVEL SURFACINGSEE .PETAIL-H
DETAIL-E

JETAIL

150mm thk GRAVEL SURFACING

EE DETAIL-C 
^-SEEm 0 SWITCHYARDDETAIL—A

m SobSPV-BOE-17-006 SCALE 1:125t7 see oetail-i

SEE D
EE DETAIL-G 

EE DETAIL-BSEE D ETAIL-D

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUMAN, QUEZON CITY

mcUECT: DBSICN, SUPPLY. DEUVERY. INSTALLATION. TESTWG AND 
COMMISSIONING OF SABT4NG 1SL4N0 SOLAR PVOESa HYBRID 
SYSTEM (WITNESS) 

iOC*Ti:t ■AWmO.XtSTANQ. BATANSa
ims.

SOLAR PV GROUNDING SYSTEM LAYOUT

SOLAR PV PLANT (SPP)
Sd^'v^li-DOB SCALE ~

SobSPV-
GUARDPOST

’.006 SCALE 1:100

M7U«<yf«M9CM ar CH«. «fio.

tr OfJl
ocsos
auM
f^VCKD

CMLMtOn
6£C

rz. C. LU60D.

G. B. PnGPOC. jR.

CM3 HD. SabS PV*BDE-17.006 ^ no. LuzP22Z1493S a
8CM£AS SHOWN BID DRAWING 1



DETAILS OF GROUND CONNECTIONS

DETAIL-A

ice<W wc
Ezra CXBUUU

DETAIL • E

DETAIL -

DETAIL-B

bus ccnot mxK*

S3 ^ MMB SUU0I CaaOER

DETAIL-C

DETAIL • F

__l PHI

■ . TO—ML UX ] V o^ a ^ two amt taotata

10VW8 1of^scaon i \ .
LI •

DETAIL-J

JOSSS a»GIDJ0 
CDCL6QI fOlL■BQMBafler

cioaom} tot m h
com* conem

C9itR

DETAIL • L

czvm CDCLcn

DETAIL* 6

DETAIL • K

DETAIL * D

DETAIL «H

NOTES:
]. OCTAJL V ANQ *6a SKAU. APPUCD TO AJJ. UAJOR 

CCUPU£NT SUCH AS STAKC INSCR1EPS. DC BOXES. AC
couam BOX. trweorus^

Z OCTAJL *0". "E" Art) T SHAa BE APPUED TO 
UOUNTWC STRUCTUftCS AMD OTHER PROTICTIOH SUCH 
AS CT^T. FDS. UCH1K1NC PROTECTION.

3. CROUNDMC CONDUaOR SHALL BE O4BED0ED AT LEAST 
O.60U.

4. THIS ORAWIHG SHAU BE WORKED VA7H QRAVANC NO. 
SobSPV-6DE-T7.006.

NATIONAL POWER CORPORATION 
AGKAM ROAO. DILIMAN. QUEZON CITY

ftcoxa DESIGH. SUPPLY. OEUVERY, lUSTAUATtON. TESTttG AND 
COMWSSIOHING Of &ASTAN6 ISLAND SOLAR FV.0IESEL KTBRIO 
SYSTEU (MTH ESS) 

lOCATW BAVIMO. LUTTIlSO. BA1ANE9
TfTlL

DETAILS OF GROUNDING CONNECTION
I ^
7 rr '■■■r.CHiO cwri

eesoo
CRWN ■s^
«e*Cn03 pf?K7M EK7R.7*JWI.

CMu6IAO<T

EUC
«CK

etcauiffjcfTr^

P, VERAR
t/amrF

arauj SabSPV-BDE-17.007 specs « LuzP22Z1493Se

BID DRAWING



oom cawjCFOR to -
CSOUKXK StTtOi «/ 03£ ctups sftah 9 terus

&>rr4 Cl m

-00 ceciptt eiXTEs 
AT 1ftC TV of ItC

sm. PO£

txj
no

to GROUNDING MAT

hATMCTffVGCh

NOTES:
1. T>i£ UCHTNINC PROTECTION 5TST0J SHALL 6E 

INSTALLEO APPROXlUATELT AS SHOWN ON THE 
ORAMNG

2. THE DOWN CONDUCTOR SHALL 8E CONNECTED TO THE 
GROUNDINC UAT.

3. THE SUPPUER SHALL SUBU7 ^EOHCATON. 
FAGRtCATION AND INSTALLATION DfiAMNC fOR 
APPROVAL OP HPC.

4. THE &r. PIPE SHALL HAVE AN INTERNAL DIAMETER OT 
60mm AND SHALL HAVE A UMUUU LENGTH OF 3.0 U

“1i NATIONAL POWER CORPORATION 
AGKAM ROAD. OILfUAN, QUEZON ClTY

nOECT DESIGN. SUPPLY, OCLNERY. 
COUMSS90N1NG OP SASTANO 1 
SYSTEM (YJTH ESS>

ICCkTiCK ftAWUS, 1X0TAMO, CUTAKI

INSTALLATION. TESTING ANOl 
ISUWO SOLAR PV-OlESa KYBPlOl

m& 1
LIGHTNING PROTECTION SYSTEM 1

__________________________ •_a/ -1
rr oo UTl r

■fi knifrrm R/TTvERAR |
PUMf

I pe>o>aEw;%(«A^. IlEe¥afifBC&7 JR.
CMjtfon 1 6ft
asc. OT

.
ISH ^ iCJPa®*-

1 wc.KiSabSPV-BDE.17.00B S.CCSW. LuzP22Z1493Se |

S>i£ NTS BID DRAWING 1 0 1



@PL @PL

PARKING
ESS

Uaaj

0PL]r

siH: WAREHOUSE

0PL

/• SECLUSION FENCE TO 3E ■
i___________________________ KLiCL-iSUECL----------------- ----------------------------------- ;-----------

|:jj fj! ij; [f.j
“jl 1^-------- = - = 3 3 = = 3

lj_____ T,i__Ijr_____ TyI___ i
m

I J 
(usiOn r^f^ce 

ElXPAfjSlON f 1

o*^

O

Uj
O
u.u.o
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j RWC' 
L _

gtR

k-dE k.nR

I wn __________1315Q j I laa g
r-gj—
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IHKSGROIM) 1C UNE
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ACto I *ooa < itfo I Aocrt I 40yi

'

I nn I Mi^T I 1 L

1 i
i

L _ J 'fost7-=^fos>'

—YCTO—

DIESEL POWER PLANT (DPP)

NOTES;
I. 1>£ LOCUKH OF 1>E TMX-OFF EIRXIUlC IS FW BDOHC PUSKSES ONLY. THE 

SUPnjEK SHU. DOTTY HE AFFBCPSAJE MO SXI»£ U3CUI0H CF THE ICKIIONED 
smuCTUE MTH 1HE CONSEKT MO MFRtWM. OF DC SPUC IWVCEUENT MO FIMT 
lEWS/PLMT IN OWKE.

Z nVL LOCCDHS CT EOLHOT MO MXESSOfJES/AWJTIEKWCES TO BE SUPPLED. 
TMETERSCO, KSUUID O) (XKOnOCTEI SY 1>E CONTRICTQA SIWi. EE OOSaY 
CCOfiWWn) WITH S5LJG kWWEMEPT NO PINT TEWS/iUT K DUKE TO 20
Fcnw. SITE cownoNs pwr to deikw/ mstauahon/cosiructicm mt nc nciY 
MO STDCsm onBEKuncM cr tie project.

3. JU DOEISCNS MOKWED ME n UUMETERS UNLESS OTHERMSE SPEOED.

4. ins tUtWH; SHU. BE WCNKED WITH (ML MO lECHAWCM. MAS BO DftWNCS.

5. ALL EOUPIBT W BRWEN T "2 LHES MS EXBTBO. MJ. OTTEES MS WODOED X 
THE OIKnUCT.

SotpSPV^B^I7,0C9 SCALE NTS

LEGEND:
(3) — OtESa CCKTRATOR POST — aia OIL STOSARGE TANK

® — GEHERATOfi CONTRO. AND PROTECTIW PANEL {(XPP) ST — SEPTIC TANK

— CEHCRATOR TRANSTOfiUER GH — GUARD HCUSE

@ — ESS TTUNSOBUER EWT — ELEVATED WATER TANK

— SERVICE TRANSfORUER FP — FUG POl£

DT — DAY TAKK PL — PERttlETER UGKTING

PB — CONCRETE PULLBOX

KAORSCPREVtSlOK

NATIONAL POWER CORPORATION 
AGKAM ROAD, DlllMAN, QUEZON CITY

ptOiKt DESIGN. SUPPLY. CCLASBY. INSYALLAYION. TESTING AND 
COkNISSIONING OF SABIAKG ISLAND SOLAR PV-DIESEL HVeRIO 
SrSTeJ(WTH ESS)

LCCLnW SAVtMG.8AaiANaBAIMCS 
Tins EQUIPMENT LAYOUT 

(SABTANG DIESEL POWER PLANT)
BY CWD QLTI

CC99S)

OAiU«

REM&0 Wl«DWiEXm/*«KT

CMtMtCKI

Q£C

UECK

fttaauorS^'

P.VERAR

cwLNo SabSPV-BDE-17.009 « LuzP22Z1493Se

5c«£ NTS BID DRAWING



®—'

CROWD l£AD WlR£

CftOUNCHHG UAT

W lUC PODcnoLicnR

MD

SPP TRANSFOBJE?

rr-4n tCfft WM/BflH*] 
PaOKAf

CftOUHWG MT

H h

TO ESS
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SobSfV^n.OlO SCALE 1:70
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NOTES:
1. 7HS DRWhG IS CWCEFnW. AND FOR BOWS l>URPaSE5

ONLY. THE simo sm KNirr ihe APmmiE and 
suruoE iDCAnoH of oumENr/siRuciuRES. puuaox 
(P8). COUMUCAIUN. AND KMER IME R0U1E AS SHWN 
TO SUIT AClUAL FIOD REOUREyEHTS AND TO BE SUSUTTQ 
FOR NPCS REHEV AND APPSCMI.

2. TRANSFORUER LOW VXTACE AND HIGH VOLTAGE 
BUSHINGS SHALL BE PROVIDED WTH INSUUTMG 
SHROUD AND AIL NECESSARY ACCESSORIES FOR 
TERMINATION OF SVACLE OR MULTIPLE CABLES.

S. TRANSFORMER TANKS SHALL BE GROLMDED AT TVID POANTS 
OMCOAAALLY GPPOSnE EACH OIHBL THESE COWECIKHS 
SHALL BE HIDE FROM TWO OFFEREKT POMIS Of THE 
GROUNDING CRD. TRAAGPORMER NEUm CONDUCTOR SHALL 
PRCMOED rm COPPER-CLAD Sm GROUND ROD.

LEGEND:
®—1/D AKACSR 
© —PCne) CABLE, ISkV )1PE 
® — THREE (3) CORE APi CABLE 
® —FUSE OECDNIECI SWICH IfTH U CCMBKAHON 

■OM’KSXH CAMP
- APE CAGLE VERTICU. KKHT SUFPWT
- 1ERUMA1KM nr
-1I0MM DLL «fVC CCHWT
-12SUUDLL iFvc cctoun
-COSUrSUPF’CRT 

) — 2SFT. Sm POE 
> —SR CaOSSARH. STEEL. HDC 
) —BRACE, Sim. IDG 
>—SOWaALAP

NATIONAL POWER CORPORATION
AGHAM ROAD.OIUMAN, QUEZON CITY

AAOJECT: DESIGN, SUPPLY, DELOtRY, INSTALLATION. TESTING AND 
COUMISSIOKING OF SABTANG ISLAND SOLAR PV-OIESEL HYBRID 
SYSTEM (WITH ESS)

LCCAYCK WtMJO, MATAMO, RATAUSA  
im£: DETAILS OF CONNECTION OF 13.8 KV TIE 

LINE TO EXISTING SABTANG DPR,
8T oto DATE

K9GN9
CAWM A-
BEVCPS Pt9t»K BdL/ASCKT.
CTrtJWCXT
B£C
ICCK
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SECTION "C. C"
SECTION "D-D"

SobSPV^^17.011 SCALE 1:70
SobSPV-BCE-17.011 SCALE 1:70

NOTES:
i. 1H£ lOCAIW OF THE UEDUU VOLTAS INSIIilUEKI TfVNSFCniERS IS FDR 

CDONC PISPOSES ONLY. THE SUPPUER SWLL SENIIFY THE APPfiCPFWE AW 
SUTWE LOCATION OF THE NENTIONED EOUMEHT WIH THE CONSEHT AW 
APPROVAL OF THE SPUG UWGEUEKT AND FUNT ICADS/FUHr « CHARGE.

FMAL LOCATIONS OF EOUPHEKT AND ACCESS(»E5/APPURIQtANCE5 TO EC 
SICPUED, TRWSFERREO, I6IAUED OR CCHSIRUCIED 9Y THE CONTRACTOR SHALL 
BE OOSar COORDOUIED MTH SPUG UANAGEUENT AW PLANT HEACS/PIANT M 
CHARGE TO SLIT ACTUAL StlE CONVTKHS PRMR TO OELNERY/ 
HSTALlAnON/CDNSIRUCnON FOR TW TULY AW EFFKOfr OffLELaWAIKW CF 
TIC PRO JOT.

AU. CUEKSIMS IHDICCED ARE W UUUEIERS UUSS OTICRWISC SPECCCO.

All OUniEHr K BRaCN CID IKS ARE ESSTMC. ALL OTHERS ARE WainCD 
H DC CCKTRACT.

LEGEND: 
a — MJJUHMh<OHOWm SmrPSSFCRCSD

— 0ftcp*arr ruse dscaoccr smtw
— PH nre, msuato
— STRAW TYPC. INSJUTTA
— STRAW OAUP
— 32UU COl ifiVC corcoT
— CCNDUr SUPPORT
— STEEL POi
— CROSSW. STEEL HDO
— UGHTNMOROO
— HGH STREHGTH CRAK STEEL 

GM.VAMSD CUY WfiE
— CROUNO CLAW1
— KILOWATT-HOUR UETER ESaOSURE
— POTEKTtAL INSTRUUDiT TRANSFCRUER
— CURRENT KS1RUUENT TRAHSTORUER
— AtJTOUATK OR CUT RE CLOSER
— ACR COKTRCUER

cut wcti Am>

NATIONAL POWER CORPORATION 
AGHAW ROAD. DIUMAN, QUEZON CfTY

PROea. DESIGN. SUPPLY, DEUVERT, BtSTAUADON. TESTING ANC 
COtMSSlONlNC Of SABTANG ISLAND SOLAR PV>OIES£L HYBRID 
SYSTEM (ViTTHESSj 

IOCATKH SAWUO. SABrANO, BATA^ES 
,m£ DETAILS OF SABTANG DPP TAKE-OFF 

STRUCTURE
fr OHO DATE

D£S*07£D
CAAWN •i2
R£Vl£V€D

CNVMCNI
£lK.

UtOi

sueurrai

l£COMU£U)UL^^

owsw SabSPV-BDE-17.011 w LuzP22Z1493Se

scut. AS SHOWN BID DRAWING



L.

L

OOF LINE
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CjETAIL-A

(^'~v\ LIGHTING LAYOUT
SobSPy-^17,012 SCALE iTw

POWER LAYOUT
SobSp'v-8^-l7.0i; SCAIE 1;40

hAJ\fClV«V\aCM

NOTES;
1. MS DRAMMC SHAU. BE WRKED HTH MAWHS SASPV-BOE-OIS AMD 

Sots’V-EOE-17.016 FOR THE l£CO«, OETALS <f UGHTftC FIXIURES, 
SCHEDULE OF LOADS, RtSO) OMfWI AND GENERAL NOTES.

Z AU. KRK 9<Aa BE DONE IN ACCORDANCE MTH THE LATEST 
PR0VI9CNS OF THE PHUPFlNE ELECDSCAL CODE, LOCAL ORDINANCES 
AMI REGULATCKS.

1 CONOUn RUNS ARE HDICATIVE ONLY. THE ACTUAL LOCAYON 9<Aa BE 
DE1ERUNED IN THE FIQD.

A. ALL IMRES SHAa BE TH>E THHH/fHNN-2 600V INSULATION, SOY 
CPERATWC TEUP., STRANDED COFFER CONDUCTOR.

S COWUIT SHALL DE uPVC. SCH.W.

e. ALL 00AEN90NS INDICATED ARE IN UlLUUETQtS UNLESS DDOWSE 
SFEDRED.

7. THIS DRAMNC SHAU BE FORKED MTH CIVIL BID DRAWNCS

LEGEND:
0 — FDCTURE TYPE A 

— FIXTURE TYPE C 
SMPLEX POLE SMTCN
(SUBSCRIPT DENOTES LAMP BEING CCWTRtXLEO)
DUPLEX PIXE SMTCH
(SUBSCRIPT KNOTES LAMP BEING CONTROLEJ)
200 VA DUPLEX CON^KIENCC OUTLET 
ORCUT RUHNNG ON CEUJNC 
ORCUR RUNNNG UNDOtNEATH THE FLOOR 
CONTROL ORCUT 
OP CUT HCHERUN 

^ — UGHTINC AM) POIKR PANEL BOARD 
rrn~l — »VA. ABO/TJOV. 1 phase. 60 HERTZ. CRY TYPE TRANSFORMER

%

0

NATIONAL POWER CORPORATION
AG HAM ROAD, DIUMAN. OUEZON CITT

meriDESlCN. supply, OELIVERY. INSTALLATION, TESTING AND 
COMMISSIONING OF SABTANG ISIAND SOLAR PV-DESEL HYBRID 
SYSTEM (WITH ESS)

LCCAnOK lAVVXiO, S*6tAN0.6AM4S

^ LIGHTING AND POWER LAYOUT OF 
GUARDPOST (SPP)

rr CHQ3 CMTE
naoo
OAVM
fcvcveo

a£c
HECn

rrc.LUGQ

OABW SabSPV-BDE-17.012 irasNO. LuzP22Z1493Se
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EE DETAIL—A

LIGHTING LAYOUT
Sol)SPV-B^-17.013 SCALE liTo"

7000

/C=N-
;
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y; 
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POWER LAYOUT 
Sofa SPV-8^-17,013 SCALE 1:70

NOTES:
1. THIS OftAWNG SUU. K HOOKED M1K DRAMNC ItbSOV-BOE-OIS AND 

llbSPV-e0E-l7.0l6 FDO THE lEOEHD, DETAILS OF UGHinC HXnjOES, 
SCHEDULE V LOADS, BSEJL OUCKAU AHO CEKKAL NOTES.

2. Aa HOOK SHALL BE DONE H ACCOADANCE WTH TIE UTEST 
PSOVISMNS OF THE PHUPPtC EXECTOCAL CDOE. LOCAL OROOUNCES 
AND REOJUnONS.

3. CCHOULT RUNS ARC MACATIVE ONLY. THE ACTUAL LOCATION SHALL BE 
DETERUNED IN THE HELD.

AIL MRE5 SHALL BE TTPE TKKN/ 
OFERATHO TEMP, STRANDED

S CONDUIT SHALL BE uPVC, SOLAO.

IHN—2 600V nSULATION. 
CONDUCTCA

900

6. ALL DUEHSONS INDICATED ARC IN MIUIAETERS UNLESS 01HCRMSE 
SFEOnCD.

7. TKS DOAKNC SHAU BE imSD WTH QW. BD DRAMNCS,

LEGEND:
0 — FUCTLJRE TYPE A 
^ —

0 -

DUPLEX POE SWTCH
(SUBSCRIPT DENOTES LAMP BONO CONTROLLED)
200 VA DUPLEX CONVENIENCE OUTLET

OR CUT RUNNING €N C&UNC
CIRCUIT RUNWC UNDERNEATH THE aOCfi
CONTRO. ORCUT

CIRCUIT HOUERUN

LIGHTING AW POWER PANEL BOARD

»«KTUfeorfi£vts»(

NATIONAL POWER CORPORATION 
A6HAM ROAD, DIUUAN. QUEZON CIIY

mocct: DESIGN. $U^Y. OELACAY. WSTAUATlON. TESTING AX> 
COWtSaOMNC OF SAffTANG ISLAND SOLAR PVOiESEl HYBRID 
SYSTEU (MTH £$$}

IOCATOK lAVttUO. ft*yT*WO, 
im& LIGHTING AND POWER LAYOUT OF

er OK) OKU
'jfuTrmtfsctet !h

OVM4
ICVerfi) PRNOPAOCR/AACHT. 1. ^criO.LUGOD.Jfi.
CMMbfT

. cn IT. HTMLGPOC. JR.
^cn. ■J"' "u^.hb'

tw5N3 $abSPV-BDE*17.01 Z s«5N0 LuzP22Z149^e
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NOTES:
1. THIS DUWN6 SHALL BE WfaSD VfTH DRA*HC So6£PV-BO£-l7.0l< 

AND SoOSPV-BO£-l 7,015 FDR THE LECCNO. DETAILS Cf UGHTWG 
FIXTURES. SCHEDULE OF LOADS, RISER NACRAM AM) GENERAL NOTES.

2. THE DRUM B CONCEPILUL ME) FDR BBOM PURPOSES ONLY. TIC SUPPUCR 
SHILL ECNtFr THE APPROPWIE MO SURABLE LOCLTOH CF 
EOLFMENT/SIRUCORES. PLUBCR (PS), COUUUNCATOL AND PO«R LME 
ROUTE AS SKWN TO SUR ACTUAL FIELD REOUTREMEHTS AX) TO BE SU8MRTED 
FDR KPCS REHa AND APPRCWL

1 ALL EOLBPUOR H BROKEN CII j IKS ARE FOR FUTURE DBTAUATTOH. All 
OTHERS ARE nCLUDQ M THE CONTRACT.

LEGEND:

m-
n

ORGXirr RUNNING UNDERGROUND 
CCN1R0L ORCUIT 
QRCUlT HOUERUN 
TRIPL£X POl£ SVATCH
(SUBSCRIPT DENOTES LAMP 8QNC CONTROOED)

FIXTURE TYPE B
FIXTURE TtRE C

ELEVATED WATER TANK
OSTERN
CUAROPOST MTH COMFORT ROOM

SEPTIC TANK
WAREHOUSE

CCWCRETE PUliBOX
PE7&UETEK FENCE (BARBED WRE)
SOUR PV ARRAY

ORCUIT BREAKER 1KTH UNIVERSAL
OUTLET M NEMA 3R ENCLOSURE

SOLAR PV PLANT (SPP)
Sob5py-^I7.0I4 SCALE

NATIONAL POWER CORPORATION 
AGHAM ROAD. HUMAN. QUEZON CITY

nteuKT. DESIGN. SUPPLY, DELIVERY. INSTALLATION, TESTING MO 
C0UU15SI0NIN6 OF SASTANG ISLAND SOLAR fVCIESEI KYBRJO 
SYSTEM (VATH ESS)

ICCATICK MVttUO. MBTAM6. ftATAKO 
PERIMETER LIGHTING AND POWER 

LAYOUT (SPP)

MnACCPRSMaCH rr ora rot

ff Ora CMC

coqcd
CAWM eu
RCVCVCD
OAMOft
cue

. V£rA

C. LUQOO

G.B. UAQPOC.JR.•--- ---
(v«NO Sal>SPV*BDE*17.014 LuzP22Z1493So
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r\Dae NOMcuac
COCUT

%

SE nXTUfiE *C" 
UOUNTM CCTALS

J!iL

DETAILS OF LIGHTING FIXTURES

noouoacocun
ADAP79 (VtTOnXHT)

2 -
CZWt B

FIXTURE "C" MOUNTING DETAILS
SoblSPy^E-lXOIS SCA1£

SEE UGHTWC mTURE C

2 - i&nm’lHHN/TMW-E 
H 2CnrS uPVC

N1S

FROI 240 vaTS 
SUPPLY

2 - iSmm' MW/IHKN-2 COPPER 
CONCUCTOR M 20rmB iPVC OMUT

SEE FCGUtE "C 
UOUNIINC OETALS

SobSPV-
DETAILS OF PERIMETER LIGHTING INSTALLATION

.015 SCALE 1:25

ms fUTING 50 VATT^ UD rVOCD UCHI. WtH
HtOi oi<urr «LucNUri i>uot aivs 
OASS MO M.T-h CtXUNC rihi

AAfuMix tutt ftA »*< mwiffCAoi

IPS5 JU1MC 90 «*m l£B FLCOO UOHT, FORCED •*T» 
HU> QCAUTY 2lLUU^ AUOY MDi CU*f TUPUQ) 
Mi MO BULT>« CCOMO

AMJPU ««& OXX

LIGHTING FIXTURES 
SobSP^^MTiois SCALE NTS

NATIONAL POWER CORPORATION 
AGHAM ROAD, OIUMAN, QUEZON CtTY

PROJECT: OCSXjH, SUP^Y, OEUVCRY. IK5TAL1AT)0NI TESTING AND 
COUUISSIOMNS CF SAfiTANG ISLAND SOLAR PVOCSEl KTBAlO 
$TSTEU(Wmi6$$)

LOCATiQk &AWOO. lAOTAMO. BA1ANU
Tm£ DETAILS OF LIGHTING FIXTURES AND 

PERIMETER LIGHTING CONNECTION
r 0*0 cwje

««MTnnccsoe
OAWN ^ LUGOQ^
pcmm ma,KOC^iu>on.
CNUffiOTt

..iw-o. fttl£C.
C^.bw 1

CWI M3. SabS PV-B D E«17.01 $ specs, mo LuzP22Z1493Se
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GENERAL NO.S"
1. Ml WKS swa EE DONE M KOKIMX WIK THE IXIEST RCMSOfi V THE PHUPtWE OECTBCM. COOE. MIS «W 

OfiKHUCES cr 1)E IXM. COOE CWORCH: AtmOITES,

2. SPf> MO ESS IRMGrORUER HW WUACE Ot/IPUT MMG 9ML CE TtfiEE Pt«E. lU KUVCtlS. U HEItTZ. FOUR (4) 
W£ SISTEM TO EE TAPPED AT THE EJBTM EUS CCHXJOOR. THE SUFRER SMI SUEW TIE ACIUAl. MTXTT CF THE 
OWE AND iWEnr ROUTE

1 UEIHOO OP WRWC SHMi EE AS ROCATED M THE BID DRAMNCS MTH PRCFER FTTTtKS. OEMCES, BOXES AND SUPPORTS, 
WORK SHAH BE AS PER PUN AND SPB3FIO7I0NS AS TO LOCATIM, TYPE AND USE

4. COMCUT RU6 ARE EOCOHE ONLY. THE ACIUAl RUNS EFWl BE DETEMNCD M THE FCO.

& HIRES. BOOS, EimiWIl AS HOI AS HQN-ETXCmCAl bMERMS NOT KUOED M DC PLANS AND SPCCnCUKN BUT
KECESSurr to wislete nc job swu. be urocd aw PstAUCD btdc sumo.

S AU QECTFKAl UATERMS TO BE USED IN THE nSTAUADON SHAa BE NEW. SIANIWRO AND APPTOiED TYPE AS TO 
lOCATYW, TYPES AND PURPOX

8. UNUUI SIZE CF AC COWUCTOR TO BE USED Sim BE 3S nvn1 1HHN/IMM-2 H 20 iraiW uPVC, SOU40 CONOUT 
UNLESS OTHEmSE SPECfCD M DC PLAN WOMI SIZE CF K CASa TO BE USED Sim SE 6J) nwi'.

9. ELECTRBa MRXS 9m EE 00)C UNDER THE OKCI SUPE3M90H OF A DULY LKEKSED ElECmCAL ENGKER

ADDITIONAL NOTES:
1. ACTUAL OUANHHeS, RATWC AND 92£S Of OHOJIT 6RCAKERS. CONDUCTORS AND CONDUTS 9<ALL BE 

DETEKUNED BY THE SUPPUS BASED ON THE ACTUAL SYSTEM REQUREUENTS.

1 THE SUPPUEF SHALL SU8MT DETAILED SOCDULE OT LOADS WTH CALCUUTTON OT THE REQUIRCD 
TRANSFORMER CAPAOTY FOR NPC APPROVAL

3. TH5 [MMNC 6 FDR BOOING PURPOSES ONLY.

LPP1 RISER DIAGRAM
ffiCN
CRT rtfC I

2 . Um* 1>H(/7HW-2 ft I - Iftmt*
Oaiftiete h CenUi

H
(SPP GUARDPOST PANELBOARD)

OCT
HO. DCSCnPTNN VA VOLTS AMPS

SVrtTCH azE
SI S2 S3 BKMB) VS CtKUT

\ 2 - SW rauPACT L£D LAU>, TYPE A
1 - 30W FLOOD LED flflOO LIGHT. TITC 0 so 240 CL2S 50AF/15AT 2 - 15mm' TVHV/IHHH-2 20mmB uPVC

2
3 - sew FLOOD L£D fUXO UOff, TTPE B
19 - 30V FLOOD LED FIOCO UCKT. TTPC C 900 240 175 1 SOAF/ISAT 2 - ISmm' DWH/IHW-2 20nVTd uPVC

0 LFP2 (LOUIZD AT WAREHCUSCl (M 240 ZS4 50AF/30AT 3 - 15mm' TIHIYIHW-2 2£rwnB iFVC
4 2 - 200VA conoexa omET 400 240 1.67 SUF/2GAT 3 - 15mm' TWNFIHM4-2 2Qwi«
5 1 • 1 IF (SLHF PIU>) 1920 240 aoo 60Af/20AT 3 - ISrren* TIHI/,IH1iN-2 2CrnmB uPVC
e SPACE 0 240 aoo - -

TOTAL 3914 240 to 1 1

PROMOE: 50AF/40AT. 2P, UC8
NTH aRANW CRCUIT CF;
1 - S0AF/30AT, 2f>. UC8
2 - 50AT/20AT, 2P. UC8 
2 - 50Af/15AT, 2P, HCS

PfiOVlOfc 2 - achvn' TVH4/1HWN-2 Coppff CoMluctcr end 
I - aCYran' THHH/7KWN-2 (Grounding) Copper 
Conductor h 2Smni* uPVC Conduit

SCHEDULE OF LOADS
(SPP WAREHOUSE PANELBOARD)

oa
Na DESCTdPTIQN VA VCLTS AMPS

SVrtTCH SEE

SI S2 S3 EEiCANER WBE eXHOUT
1 5 - SW COMPACT LED LAMP. TYPE A 34 240 ai4 1 SOAF/ISAT 2 - ISmm* THm/lHWN-2 20mmfl uPVC
2 3 - 2COVA CenmEMS OUTICT 600 240 ISO 50AF/20AT 3 - 15mm1 THNN/IHWH-2 2Crnme uPVC
3 SPACE 0 240 aoo - - -
4 SPACE 0 240 aoo . . _

Tora 614 240 164 i i

pfiCMDt S0AF/30AT, 2P, UCG
W7H BRANCH CKCUIT OF: 
1 - 50AF/20AT, 2P, MCS 
I - SOAF/ISAT, 2P. UCa

LPP2 RISER DIAGRAM
naoKurHa}

(F Ufl

PfiOYtOEi 2 - a5mm' 7HHN/IHim-2 Copper Conductor and 
1 - 5-5nvn' THHN/IHtW-2 (Grounding) Copper 
Conducter in 25mme if VC Conduit

©<t

®<J

9U//W

zfc

2 - MM/MH-2 ft I - L&w' Hftl/MM-2

sotf/auT.». Hca

W/OKT

=«= 5>®
5>®

wiles erffnsON

NATIONAL POWER CORPORATION 
AGHAU ROAD, DIUMAN, QUEZON CITY

WlKIOESXW, SUPPLY. DELIVERY. IKSTALIATION. TESTING AND 
COUUSSIOKMG OF SABTANG ISLAND SOLAR F'UOESEL HYSIUD 
SYSTEM (MTH ESS)

LOCniee uuivua. iabtam. batamei

™E SCHEDULE OF LOADS, RISER DIAGRAM 
AND GENERAL NOTE

9f o«x ewure
cesQie
CRilMf llL-
AEVCKD mcr/i OCR itfoo.
CMIMCHT
ELEC.
ytoi

cMi SabSPV-6DE>17.016 »s><o LuzP22Z1493Se

BID DRAWING
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L.

l;

fgl/ngl [..«■

1-^—icomMAO imcMcuio ns

CONCRETE PULLBOX (PB) 
(DEPTH CLEARANCES)

;V-^SabSPV-jDE—17.018 SCALE NTS

FGL

retMttrATWW LK SiiMKseuncx comcm\------ \tss

rkc svo, ccAPMnD]

RUCK UNt

luiUi^l

UNDERGROUND CABLE TRENCH
(TYPICAL)

SabSPV-^-17.018 SCALE NTS

NOTES;
I. AU. [PENSIONS AS SHOWI ARE IN UUJUEIERS UNLESS 

OnCRWSE INDICATED

t THE SUPPUER SWi DEIERUINE THE APPROPRIATE 
ENQNEERIHG METHOD TO UHTT THE POSSIBLE EFFECTS OP 
ELECTROUAGNEnC MERFERENCC TO THE COUUUNICATION 
UNE AS SHOm. TYPES AN) SIZES OF COMMUNICATION 
CONDUn/PiPE SHALL BE OEIERHIHED BY THE SUPPUER 
SUBJECTS FOR NPCS REY1EW AND APPROVAL

3. PULL BOXES OP APPROPRIATE SZE AND DESIGN 
EXCEPT CHOI DIMENSIONS AS SKOViN SHALL BE 
DETERMINED BY THE SUPPUER TO ACCOMMODATE 
THE NUMBER OP SPUCES AND AUOViED MINIMUM 
BENDING RADIUS OF CA6LE{S) TO BE USED. 
DETAILED DESIGNED OF CONCRETE PULLBOX SHALL 
BE SUBMITTED FOR NPCS REVIEW AND APPROVAL

BY CONTRACTOR SUBJECT FOR NPCS REVIEW ANO 
APPROVAL
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