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National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2024-0063

1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budgeft 
of CY 2024 intends to apply the sum of (Please see schedule belowl 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 Simiiar Contracts Pre-bid

Conference
Bid

Submission / 
Opening

ABC/ Amt o1 
Bid Docs

HO-PIG24-003 / 
PB240220-AM00048

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

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

06 February 
2024

9:30 A.M.

20 February 
2024

9:30 A.M.
P 48.844,200.0' 
P 25.000.00

)/

Venue: Katiao Function Room, NPC Bldg. Diliman, 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 simiiar 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-PIG24-003 Two Hundred Fifteen (215) 

Calendar Davs Fifteen (15) Years

3.

4.

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

Bidding is restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at leas t 
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 Contract!: 
Services Division and inspect the Bidding Documents at the address given below during office hours 
(8;00AM to 5:00PM), Monday to Friday. T

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

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

AFG-LOG-O02.F03 
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a.

b.

c.

d.

Invitation to Bid • BCS 2024-006 )

Only a maximum of two (2) representatives from each bidder / company shall be allowed t > 
participate during the virtual pre-bid conference.
Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.202^ 
lifting the State of Public Health Emergency Throughout the Philippines 
The requirements herein stated including the medium of submission shall be subject to GPpi 
Resolution No. 09-2020 dated 07 May 2020 
The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject t|> 
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 abov€ 
for opening of bids. Late bids shall not be accepted.

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

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

10. The National Power Corporation reserves the right to reject any and all bids, declare a failure of bidding,
or not award the contract at any time prior to contract award in accordance with Sections 35.6 and 41 c f 
the 2016 revised IRR of R.A. No. 9184, without thereby incurring any liability to the affected bidder o • 
bidders. ^

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

12. You may visit the following websites:

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

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

Chairman, Bids and Awards Committee
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DESIGN. SUPPLY. DELIVERY, INSTALLATION, TESTING 
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SECTION II - INSTRUCTIONS TO BIDDERS
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SECTION II - INSTRUCTIONS TO BIDDERS

DESIGN. SUPPLY. DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR PV- 
DIESEL HYBRID SYSTEM (WITH ESS)
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SECTION II - INSTRUCTIONS TO BIDDERS

1. Scope of Bid

SEs!gGN0SfllpPp<iTrnr'?T«»v0?M(orC 0r NAPOCOR) wishes to receive Bids for the
Sf iS^AYAAw X’.S l^?^iLNSTALLATI0N'TESTING and commissioning
°F RALAYAAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) with 
Identification number LuzP2321543Se. V

The Procurement Project (referred to herein as Trojecr) is composed of one (1) lot and
'J/',;^)®a'^ard_ed 1° °nf(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

Iheoni.dilin9 !or j*16 Pr°j?ct shal1 i3e 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 onlv 
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 Biddinq 
Documents. 3

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 
De evaluated.

NATIONAL POWER CORPORATION
ll-ITB-1
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SECTION II - INSTRUCTIONS TO BIDDERS

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

LuzP23Z1543Se

5.3.

5.2.

5.4.

Foreign ownership exceeding those allowed under the rules may participate when 
cil'zer^, corporations, or associations of a country, included in the list issued by 
the GPPB, the laws or regulations of which grant reciprocal rights or privileges to 
citizens, corporations, or associations of the Philippines.

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

Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA No.9184, the Bidder 
shall have an SLCC that is at least one (1) contract similar to the Project the value 
of which, adjusted to current prices using the PSA’s CPI, must be at least 
equivalent to at least fifty percent (50%) of the ABC.

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

6. Origin of Goods

T,hfure i® "o 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

I
I

7.1.

7.2,

7.3.

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%1 
of the Project. '

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

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

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

8. Pre-Bid Conference

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

NATIONAL POWER CORPORATION II-lTB-2
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SECTION II - INSTRUCTIONS TO BIDDERS

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

_______________ LuzP23Z1543Se

9. Clarification and Amendment of Bidding Documents

th?S^IVenldders Tayf:equest for c,arification on and/or interpretation of any part of
Enti^d2[h Do.cu.ments- requests must be in writing and received by the Procuring 

thf ai lts.give[] address or through electronic mail indicated in the IB, at least
ten (10) calendar days before the deadline set for the submission and receipt of Bids.

10. Documents comprising the Bid: Eligibility and Technical Components

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

10.2. Th® B'dder’s SLCC as indicated in ITB Clause 5.3 should have been completed 
within Ten (10) Years pr ior 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

r^ns,fed documents sha11 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'rw2r'lct?'S^nic.0L\he 5idderS Sin9le Lar9est Completed Contract (SLCC) 
(NPCSF-GOODS-03) and List of all Ongoing Government & Private Contracts 
including Contracts Awarded but not yet Started (NPCSF-GOODS-02) shall 
comply with the documentary requirements specified in the BPS.

11. Documents comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as 
specified in Section VIII (NPCSF-GOODS-OI - 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 IRRof 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 mannSerndlCaled °n thS PriC6 Schedule shal1 be entered separately in the following

a. For Goods offered from within the Procuring Entity’s country:
NATIONAL POWER CORPORATION
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SECTION II - INSTRUCTIONS TO BIDDERS

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

Lutf23Z1543Se

II.

III.

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

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

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

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 
Phihppines 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, shali be converted to Philippine currency based
on the exchange rate as published in the BSP reference rate bulletin on the dav 
of the bid opening.

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

14. Bid Security

14.1. pie Bidder shall subrnit a Bid Securing Peclaration 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 BBS

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

15. Sealing and Marking of Bids

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

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

NATIONAL POWER CORPORATION ll-ITB-4
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If me Procuring Entity allows the submission of bids through online submission or any 
other electronic means, the Bidder shall submit an electronic copy of its Bid, which must 
be digitally signed. An electronic copy that cannot be opened or is corrupted shall be 
considered non-responsive and, thus, automatically disqualified.

16. Deadline for Submission of Bids

ie.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 videoconferencinq 
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
RAmMariQ?n 0f BldS in accordance with Section 43.1.2 of the 2016 revised IRR of 

ino> y Io^.

19. Detailed Evaluation and Comparison of Bids

19.1.

19.2.

19,3.

19.4.

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

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

The descriptions of the lots or items shall be indicated in Section VI (Technical 
Specifications), although the ABGs of these lots or items are indicated in the 
BDS for purposes of the NFCG computation pursuant to Section 23 4 2 6 of the 
2016 revised IRR of RA No. 9184. The NFGG must be sufficient for the total of 
the ABCs for all the lots or items participated in by the prospective Bidder.

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

NATIONAL POWER CORPORATION
lI-ITB-5
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19.5. Except for bidders submitting a committed Line of Credit from a Universal or 
Commercal 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 
comm'tted 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. n af non-extendible period of five (5) calendar days from receipt by the 
Bidder of the riotice from the BAC that it submitted the Lowest Calculated Bid 
the Bidder shal 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 fom part of the Contract. Additional Contract documents are indicated in 
the BDS.

NATIONAL POWER CORPORATION
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SECTION III

BID DATA SHEETS
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SECTION III - BID DATA SHEET

I

ITB
Clause

5.3

I
7.1

10.4

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

The Single Largest Completed Contract (SLCC) as declared by the bidder shall 
be verified and validated to ascertain such completed contract. Hence bidders 
must ensure access to sites of such projects/equipment to NPC representatives 
tor 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 list of on-going contracts (Form No. NPCSF-GOODS-02) shall be supported 
by the following documents for each on-going contract to be submitted durina 
Post-Qualification: a

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 around for 
disqualification of bid. a

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

1. Contract/Purchase Order

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

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

NATIONAL POWER CORPORATION
ll-BDS-1
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I

I

I

10.5

12

14.1

19.3

19.5

20.1

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.

The goods are grouped together in one (1) lot and will be awarded to one (1) 
bidder in one complete contract. Partial bid is not allowed.
The lot is further divided into sub-lots for the purpose of bid evaluation. The 
sub-lots are as follows:

DESCRIPTION ABC (PhP)
a. Architectural Works 546,200.00
b. Civil Works 6,680,500.00
c. Electrical Works 40,860,000.00
d. Mechanical Works 466,700.00
e. Other Works/Supplv/Services 290,800.00

TOTAL ABC 48,844,200.00

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

If the Bidder opted to submit a Committed Line of Credit (CLC), the bidder must 
submit a granted credit line valid/effective at the date of bidding.

Additional documents to be submitted during Post-Qualification:

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

b. Certification coming from the project owner/client that the performance is 
satisfactory as of the bidding date for all ongoing contracts stated in Form 
NPCSF-GOODS-02;
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21.2

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

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

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

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

Notice to Proceed.

NATIONAL POWER CORPORATION
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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 
RR. 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.

I!?!fJs ,'!vith.out 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 
act'V't'es, 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 UD” 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 partiai payment 
shaii correspond to the vaiue of the goods delivered and accepted in 
accordance with prevaiiing accounting and auditing rules and regulations The 
terms of payment are indicated in the SCC.

3. Performance Security

3.1.

3.2.

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

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

Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test 
he 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 see, Section VI (Technical Specifications) shall specify what 
inspectioris and/or tests the Procuring Entity requires, and where they are to be 
conducted The Procuring Entity shall notify the Supplier in writing, in a timely manner 
of the Identity of any representatives retained for these purposes.

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

5. Warranty

5.1 In order to assure that manufacturing defects shall be corrected by the Supplier, 
a warranty shall be required from the Supplier as provided under Section 62 1 
of the 2016 revised IRR of RA No. 9184.

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

6. Liability of the Supplier

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

If the Supplier is a joint venture, all partners to the joint venture shall be jointly and 
severally liable to the Procuring Entity.
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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 
&te specified in the technical specifications, in accordance with INCOTERMS 
Risk and title will pass from the Supplier to the Procuring Entity upon receipt 
and final acceptance of the Goods at their final destination.

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

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

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

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

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

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

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

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

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

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

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

Incidental Services -

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

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

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

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

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

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

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

Spare Parts -

The Supplier is required to provide all of the following materials, notifications, 
and information pertaining to spare parts manufactured or distributed by the 
Supplier: 3

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 anv 
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

^e spare parts and other components required are listed in Section VI 
(Techmcal Specifications) and Section Vli (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 
appropnate, 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
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Jf;1® 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 
P'acfof 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 
Phi ippine consulate to the port of dispatch. In the event that carriers of 
Phmppine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

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

NATIONAL POWER CORPORATION
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2.0

2.2

Intellectual Property Rights -

The Supplier shall indemnify the Procuring Entity against all third-party claims
°I 'l?fril19emient of patent, trademark, or industrial design rights arising from use 
Of the Goods or any part thereof.

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

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

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

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

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

NATIONAL POWER CORPORATION
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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 
tl^ 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)

(b)

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

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

NATIONAL POWER CORPORATION
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3.2

(C)

1.

3.

4.

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

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

The following must be indicated in the performance bond to be posted bv 
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 (Contrsct/PurchssB Order Description) in accordance with 
the terms and conditions of (Contract No. & Schediile/Purchaaii Orri^-r 
Nal entered into by the parties."

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

In case of surety bond, any extension of the contract duration or delivery 
period granted to the SUPPLIER shall be considered as given, and any 
modification of the contract shall be considered as authorized as if with 
the expressed consent of the surety, provided that such extension or 
modifications falls within the effective period of the said surety bond. 
However, in the event that the extension of the contract duration or 
delivery schedule would be beyond the effective period of the surety bond 
first posted, it shall be the sole obligation of the SUPPLIER to post an 
acceptable Performance Security within ten (10) calendar days after the 
contract.duration/delivery period extension has been granted by NPC.

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

i. The bond is a penal bond, callable on demand and the entire amount 
thereof shall be forfeited in favor of the Obligee upon default of the 
Principal without the need to prove or to show grounds or reasons for 
demand for the sum specified therein;

NATIONAL POWER CORPORATION
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I

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:

In case of claim, the Surety shall pay such claim within sixty (60) days 
from receipt by the Surety of the Obiigee’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 
V! - Part I, Technical Specifications, Clause 19.0 - General Works (GW) and 
Clauses 2.5 & 3.8 - Electrical Works (EW)

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

1. Penalty for Failure to Meet Transformer Guarantees

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

The penalty to be imposed to the Supplier shall be in accordance with 
Section VI - Part I, Technical Specifications, Clauses 1.10.9 and 2 4 7 9- 
Electrical Works (EW).

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

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

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

NATIONAL POWER CORPORATION
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SECTION VI

PART l-TECHNICAL 

SPECIFICATIONS

GW - GENERAL WORKS 

AW - ARCHITECTURAL WORKS

CW-CIVIL WORKS

EW - ELECTRICAL WORKS 

MW - MECHANICAL' WORKS
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PART I - TECHNICAL SPECIFICATIONS 

GW -GENERAL WORKS

GW-1.0 PROJECT DESCRIPTION

This specification covers the general technical and associated requirements for 
the Design, Supply, Deliveiy, Installation, Testing and Commissioning of 
Kalayaan 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 solar panels, string inverters, energy storage system, monitoring system, 
control & instrumentation system, telecommunication and conduit, lighting 
system, lightning protection and grounding system, structural support including 
designed typhoon protection, appropriate interconnection lines and its 
appurtenances and metering systems for the safe and reliable operation of the 
Solar Hybrid Power System.

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

Equipment shall essentially be the standard products of the manufacturer which 
best meets the applicable international and regulatory standards. The Supplier 
shall accept full 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 Kalayaan Island, 
Palawan.

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

EXISTING MODE OF TRANSPORT TO KALAYAAN SOLAR PV PLANT
PLANT 1 2 3

1. Kalayaan Solar 
PV-Diesel Hybrid 
System, Kalayaan , 
Palawan

S
Manila Port 

to
Puerto Princesa Port

S-S
Puerto Princesa Port 

to
Kalayaan Port

L
Kalayaan

Port
To
Site

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

GW-3.0 PROJECT DURATION

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

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

GW.4,0 SITE INSPECTION

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

Schedule of the site inspection shall be coordinated with the DPP Plant-in- 
Charge of Kalayaan 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 himseif with all the site conditions, the surrounding 
area and take particular reference to its accessibility, means of communication 
and transportation, and all other factors that could hamper the smooth 
execution of the contract.

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

I

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

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

9m
22 to 34‘C
95.52- 101.01kPa abs 
up to 100%
Seismic zone factor 0.4 
240 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 tie line shall be based on the latest edition of 
the Philippine Electrical Code and/or other applicable codes and standards.

Design Requirements

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

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

1. Design Drawings included in this Document;
2. Technical Data Sheet for Solar Panel;
3. Technical Data Sheet for String Inverter;

NATIONAL POWER CORPORATION
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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)

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

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

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

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

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

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

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

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

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

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

The metal structures shall be corrosion 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;
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n) Minimum clearance between the finished ground levei and lowest part 
of the module structure shall be at least one (1) meter;

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

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

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

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

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

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

u) The Supplier, during construction, shall avoid any interruption to the on­
going operations or activities of KALAYAAN 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 struclures/properties with NO
ADDITIONAL PAYMENT TO NPC.

c-o U

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 
Kalayaan Diesel Power Plant including the necessary 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.
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All works and materials which are not specifically mentioned herein but are 
deemed necessary for the safe and reliable operation of the Kalayaan Hybrid 
System shall be performed, identified and furnished by the Supplier at no 
additional cost to NPC.

GW-6.1 Hybrid System

a) Solar PV Plant

• Design, supply, delivery, installation, testing and commissioning of 
Solar PV Plant with a total installed capacity of at least 150kW Solar 
PV System consisting of solar panels, string inverters with PV/Solar 
Controller, DC boxes/AC combiner box, control and monitoring 
system, lighting system, lightning protection and grounding system, 
structural support. Interconnection lines and its appurtenances, 
metering system, harmonic & surge filter, electro-mechanical 
equipment and all other necessary components and associated 
auxiliaries;

• 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;

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

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

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

• Supply and ereciion 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 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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b) Energy Storage System

• Design, supply, delivery, installation, testing, and commissioning of 
Energy Storage System (ESS) with at least 150kW power capacity 
and at least 150kWh 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 225kVA 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 
five (5) 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 of 13.8kV kilowatt-hour meter, 
parallel connected to the existing billing meter, including the 
instrument transformers shall be determined 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
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and covers, grounding and bonding hardware, etc. shall also be 
provided, installed, and tested.

Table 2.0

SUMMARY OF MAIN EQUIPMENT TO BE SUPPLiED/INSTALLED BY
SUPPLIER

Capacity 
of Solar 

PV
System

(kW)

No. &
Capacity of 

Solar PV 
Piant

Transformer
(KVA)

Capacity
and

Energy of 
ESS

(kW/ kWh)

No. &
Capacity of 

ESS
Transformer

(KVA)

Power, 
Controi & 

instrumenta 
tion Cabies 

(Lot)

Water
Piping
System

(Lot)

Typhoon
Protection/
Reinforce

(Lot)

150
1 x225: 

13.8/0.48 kV, 
30.60 Hz

150/150
1 X 225; 

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;

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 with 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 1 - 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
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Kalayaan Solar PV Plant including necessary spares. The location of 
the Met Mast is subjected for the approval of NPC;

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

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

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

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

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

j) The supplier shall design all structures that include, but not limited to 
Zocalo Wall, Perimeter Barbed Wire Fence, ESS Housing Foundation, 
Mounting Structure including concrete foundation, 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)

b)

c)

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):

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;

All proposed designs and methodology of installation provided by the 
Supplier shall be reviewed and approved prior to its implementation and
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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) Erection/detail drawings not shown in the bid drawings shall be 
submitted by the Supplier to NPC for approval; and

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

GW-7.0 SPARE PARTS

General

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

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

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

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

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

Spare Parts for Solar PV System

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

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

b) Three (3) pieces - Wind Anemometers
c) One (1) piece - Solar Pyranometer
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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

I

GW-8.0 TOOLS AND APPLIANCES 

General

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

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

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

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

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

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

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

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

Ail 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

7 One (1) thermocouple per String, refer to GW-6.3 item d.
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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.

I

Tools for Solar PV System

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

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

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

length with drum or reel assembly.
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) Back-up copies of control programs (firmware and other configuration 
software)

I
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.
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All the Fire Fighting System equipment shali be supplied by the Supplier 
complete with their corresponding technicai brochures written in English that 
would aid in the instaiiation, operation, and maintenance of the equipment.

The Fire Fighting System shaii be designed, instailed, 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.

I

I
I

I
I

GW-10.0 INSTALLATION REQUIREMENTS

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

The installation of the PV arrays, inverters and other components shall be as 
per lEC60364-7-712, lEC 62548 and IEC61140 standards.

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

Materials and equipment shall be handled with care at all times to prevent 
damage and defects during handling, hauling, packing/crating, loading, 
transportation, unloading, assembly, erection and any such damage and 
defects shall be repaired, replaced or otherwise make good by the Supplier to 
the satisfaction of and at no cost to NPC.

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

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

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

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

I

GW-11.0 PACKING, SHIPMENT AND STORAGE

GW-11.1 Packing/Crating

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

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

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 Vz 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.

NATIONAL POWER CORPORATION
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I

I

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

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

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

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

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

Valves, including its bolts, nuts, and washers, shall be separately packed and 
properly marked according tc 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.,

I

NATIONAL POWER CORPORATION

CONTRACT NO. ; 
ITEM NO. :

PORT OF DISCHARGE:
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I

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

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

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

GW-11.2 Shipment/Transport

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

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

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

a) Inspection and verification of the packing list;

b) Visual inspection of the condition of the packing and its surfaces; and
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c) Partial opening of the crates and plastic sheet protection of the plant 
auxiliary equipment and diesel generating sets to verify the content and 
its physical condition and to check pilferage or damage during shipment 
and storage.

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

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

GW-11.3 Storage

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

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

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

I

GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS

GW-12.1 Drawings Contained in the Tender Document

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

Bid drawings which show the work to be done as definitely and in as much 
detail as possible may be used as guide by the Supplier in the performance of
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his works. Bid drawings particularly plant layout, equipment layout and piping 
layout, which require changes or adjustments to suit with actual site conditions 
or which may be modified in design/details to conform with the configuration of 
the supplied equipment shall be prepared/submitted by the Supplier for NPC’s 
review and approval. Accordingly, soft copies of said bid drawings may be 
furnished upon receipt of request by the Supplier for their ready 
reference/perusal.

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

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

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

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

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

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

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part 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-O1-Check!ist 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.
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To provide the basis for programming the checking of the Supplier's drawings, 
the Supplier shall, within fifteen (15) calendar days from effectivity date of the 
contract, prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes 
to submit such drawings. These lists shall be updated monthly to show the 
status of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit additional 
information as may reasonably be required.

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

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

I
I

I

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
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(flow diagrams), and sufficient sub-assembly drawings, schematic and control 
wiring diagrams, site training program, test and commissioning procedures, 
test reports and details to demonstrate fully that all parts will conform with the 
provisions and intent of the Specifications and with the requirements of their 
installation, operation and maintenance. The drawings shall show all necessary 
dimensions and tolerances, field joints, and sub-assemblies in which the 
equipment will be shipped, terminal boxes and wire sizes for electrical circuits 
and wiring diagram for power and control circuits.

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

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

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

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-Builf 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 ROMAA/RITE drive of computer system.

All drawings shall be clearly marked "As-Builf.

All "As-Builf 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
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I

National Power Corporation 
BIR Road corner Quezon Avenue,
Diliman, Quezon City 1100

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

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

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

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

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

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

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

GW-12.4 Instruction Manuals

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

The distribution of approved manuals are as follows:

NATIONAL POWER CORPORATION
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AREAS FOR DISTRIBUTION QTY
1 Kalavaan Diesel Power Plant 3
2 Workshop Maintenance Technical Services Division - 

LOD 2

3 Palawan Ooerations Division Office 1
4 Luzon Oqerations Department Office 1

I
I

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

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

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

The following requirements shall be included but not limited to:

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

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

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

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

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

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

g) Operating procedures and instructions on when and how to operate the 
equipment, including precautions, limitations and set points. 
Procedures listed in step-by-step sequence shall include start-up, 
shutdown, normal operation and load variation. Troubleshooting charts 
and tables shall be used to list likely evidence of malfunction and what 
could be responsible. The effect of loss of normal power and effect of 
electrical supply frequency drop shall be addressed;
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h) Preventive Maintenance Schedule for all equipment with servicing 
procedures including instructions for dismantling and/or replacing 
components, routine eiectrlcal 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;

j) Special and standard tools list stating the item’s purpose and operating 
manual as well as other procedures/instructions needed for the care 
and maintenance of the tool/equipment such as calibration;

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

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

1.
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 requi'ed 
Outline sketch diagram

I
GW-12.6

The Working Pian to be submitted shall include the organization, working 
system, temporary yard installation, construction method, overall construction 
sohedule, a list of Construction Equipment/Temporary Facilities to be used, etc.
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.
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If the Works is not being adequateiy or properly performed in any respect, NPC 
shall require the Supplier to submit a new “Agreed Bar Chart” providing for the 
proper and timely completion of the Works covered by this Contract.

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

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

GW-12.7 Progress Report

The Supplier shall submit to NPC on the seventh (7th) day of every month or 
as agreed prior to project implementation, written detailed progress report, in 
an approved form, indicating the stage reached and anticipated completion 
dates for the design, ordering, procurement, manufacture, delivery and erection 
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-i2.8 Documents for NPC’s Records

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

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

b) Factory/Performance Test Results

GW-13.0 INSPECTION AND TESTS

GW-13.1 General

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

The Supplier shall submit five (5) copies of test procedures for NPC’s 
review/approval for all equipment covered by the Contract at least thirty (30) 
calendar days prior to the conduct of actual test.
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NPC and/or its duly authorized representatives shall be entitled to attend and 
witness all applicable tests detailed in the relevant sections. NPC shall be 
notified by the Supplier thirty (30) days in advance about any tests requiring the 
presence of NPC or at least sixty (60) calendar days for. factory test to be 
conducted outside the country. NPC’s acceptance of the work by waiving the 
Inspection of tests and receipt of the Supplier’s Certified Test Reports and 
Inspection & Testing Certificate shall in no way relieve the Supplier of his 
responsibility in accordance with the requirement of the Specifications.

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

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

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

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

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

GW-13.2 Tests at Supplier’s Premises

GW-13.2.1 Inspection at Supplier’s Premises

NPC reserves the right to inspect all shop and assembly work associated with 
the Works, verify quantities consigned to stores and inspect quality control and 
assurance records as well as shop and purchase order records. When 

. scheduled, and as often as NPC deems appropriate, progress will be monitored 
with respect to Milestone Dates in the Contract Schedule and the sequence of 
events and activities on the Supplier's Detailed Contract Schedule.

GW-13.2.2 Factory Tests

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

The Supplier shall also be responsible that an accurate record of tests is kept 
and each individual test is duly initialed and dated by the Supplier and stamped 
or marked either “passed” or “failed” with annotations of antecedents and 
observations concerning the test. For each day of testing, the Supplier shall 
submit to NPC the proposed disposition of each criterion that failed during the 
previous day of testing, prior to commencement of the tests scheduled for that 
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 of 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 copy of manufacturer’s standard factory 
test results and/or certification that such equipment undergone and compliant 
to the listed test requirements/standards.

Eauioment Codes/Standards

Solar PV Module
lEC 611215-1 -

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

lEC 61730-2 -
PV module safety qualification - 
Part 2: Requirements for testing; 
and
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lEC 61707 - Salt mist corrosion testing of 
photovoltaic fPV) modules

String Inverter

I EC 62109-1 -
Safety of power converters for use 
in photovoltaic power systems - 
Part 1: General Reauirements; and

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

Use of Other test requirement/standards shall be subject to the approval of 
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;
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d) Checking of settings for switches and instrument transmitters:
e) Calibration of C & I equipment and measuring instruments;
f) Checking and testing of electrical relays, CT’s and PT’s;
g) H.V. test for relevant equipment;
h) Functional test of all supplied equipment;
i) Setting/calibration of relays and other protective devices

GW-13.3.3 Commissioning Test

GW-13.4

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

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

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

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

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 Tests

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

All instruments, materials, and devices necessary to perform the required 
testing as well as to measure and analyze data shall be furnished by the 
Supplier. The Supplier shall provide key test personnel who will supervise the 
tests and collaborate closely with NPC’s representatives who are duly 
designated to participate in the conduct/performance of the test and 
commissioning.
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All tests shall be coordinated with NPC and shall be timed to conform with the 
grid requirements. Correction factors for variations of test conditions from the 
specified design conditions shall be stated in the Test Procedure to be 
submitted by the Supplier for NPC’s review and approval.

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

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

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

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

(correction curves shall be submitted with the Bid)

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

GW-13.4.1 Solar PV Power System

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

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

Testing

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

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

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

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

controls, inverter, etc.)
f) DC conductor Insulation resistance test.
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Equipment tests which are listed below shall be performed and conducted 
during performance testing accompanied by the representative/s of NPC. The 
equipment testing shall be comprised with the following minimum 
requirements:

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

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

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

GW-13.4.2 ESS Performance Test

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

'a. Nominal Rating (kW);
b. Usable Energy (kWh);
c. Power Swing(kW);
d. Reverse Power Swing(kW);
e. Power Swing Response time(milliseconds)
f. Reverse Power Swing Response Time (milliseconds);
g. Power factor;
h. Overloading;
i. Nominal Charge/Discharge (A);
j. Maximum Charging Current (A);
k. Maximum Discharge Current (A);
l. Nominal Terminal Voltage (Vdc);
m. Minimum Operating Voltage (Vdc);
n. Maximum Operating Voitage (VDc);
o. Maximum Normal State of Charge (%);
p. Minimum Normal State of Charge (%);
q. • Round-Trip Efficiency (%);
r. Battery Management Functionalities; and
s. ESS Power Consumption.

GW-13.4.3 PEMS Performance Test

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

GW>13.5 Reliability Test (10 days)
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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 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 of 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-te'st to be conducted on the equipment shall also be borne by the Supplier.

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

6W-14.0 TRAINING OF NPC PERSONNEL

GW-14.1 General

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

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

GW-14.2 Operation and Maintenance Training at Site

. The Supplier shall conduct training at Plant Site of NPC’s personnel who will 
be assigned to operate and maintain the plant. At least eight (8) NPC Personnel 
shall .participate in the training program. The Supplier shall provide a 
comprehensive training program related to design application, operation and 
maintenance, including trouble shooting of the Supplier’s supplied system and
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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 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 ofthe equipment.

GW-14.3 Operating and Configuration Editor Software Program
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All software and configuration editor software program including licenses shall 
be supplied and included in the cost of the equipment in the Bid Price Schedule. 
A set of each type of software Including licenses plus Instruction manuals shall 
be provided by the Supplier.

GW-15.0 CORROSION PROTECTION AND PAINTING

GW-15.1 General

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

6W-1S.3 Application of Paint

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

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

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

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

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

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

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

6W-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 ASSURANCE REQUIREMENTS

GW-16.1 General

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

Within thirty (30) days of the Effective Date of Contract, the Supplier shall 
submit six (6) copies of his complete quality control and assurance procedures, 

, and manuals for review and approval by NPC. The manual shall Include pro­
forma checklists for all requirements of the Supplier’s quality control and 
assurance program and those called for in this Specification.

GW-16.2 Quality Assurance Program

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

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

b) Establish measures for the identification and control of items throughout 
all stages of the Contract. This shall include measures to maintain 
traceability as identified in agreed quality plans;
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c) Arrange for the protection ofthe quality of the product to include delivery 
to the specified destination; and

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

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

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

GW-16.3 Quality Plan

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

GW-16.4 Records

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

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

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

GW-16.5 Reporting and Corrective Action

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

GW-17.0 MEASUREMENT OF PAYMENT

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

GW-18.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

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

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

GW-19.0 GUARANTEE

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

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

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

One (1) year Operation and Maintenance (O&M) supervision shall also be 
provided by the Supplier to ensure compliance to warranty requirements. For 
a period of one (1) year, the Supplier shall also provide a quarterly diagnostics 
and monitoring of the supplied equipment/system in all areas during the 
warranty period at no cost to NPC to perform the following, but not limited to:
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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 ua)” 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 b.ond/security is without 
prejudice to the terms provided by GW-19.0 and shall be done after the 
warranty period plus downtime attributable to Supplier, if any as certified by the 
concerned end-user.

Accordingly, the warranty bond shall be extended.

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

Penalty - Prevailing electricity rate in pesos per kW-hour x Produced 
Energy based on the approved Annex H.52 in kWh/day x 
number of shutdown days counted from 11th day of supplier’s 

' receipt to NPC’s request without action.

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

! Approved Annex H.5 ‘Computation of Performance Ratio and Annual, Yield using PVsyst Software"
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SECTION VI - TECHNICAL SPECIFICATIONS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

The work to be done under this section 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, tinsmithing, plumbing, painting, landscaping and masonry work, 
etc. notwithstanding any omission from these Specifications or drawings.

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

AW-1.2 Submission of Sampies

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

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

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

AW-1.3 Substitution of Materials

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

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

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

I AW-1.5

The Contractor shall submit to the NPC Representative signed certificates 
from manufacturer or sole distributor of equipment and materials to be 
furnished and installed by the Contractor, certifying as to the kind, quality, 
rated capacity, quantity, performance and other descriptions of the equipment 
and materials delivered under a receipt number and date. No equipment or 
materials shall be erected, 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.

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

I

I

I

I

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
Contractor shall be guided accordingly by the applicable 
provisions in the specifications and what is shown in the 
drawings for each type.

AW-1.6 Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for various items of Architectural 
Works. Payment will be made at the corresponding pertinent pay items in the 
Schedule of Requirements. Payment shall constitute full compensation for all 
labor, materials, equipment, tools and incidentals necessary for the 
completion of each work.
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AW-2.0 PREFABRICATED CONTAINER HOUSE

AW-2.1 General

The specification covers the features and technical requirements for the 
supply, delivery and erection/installation of four (4) units, 20ft. Prefabricated 
Container House per. Other parts and accessories which are not specifically 
mentioned herein but are necessary for the proper assembly and erection of 
the staff house shall be included to be furnished.

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

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

AW-2.2 Work Scope

The works and services to be performed by the successful bidder shall cover 
the supply, delivery, and complete erection/installation of four (4) units, 20ft. 
Prefabricated Container House which shall essentially consist of but not 
limited to the following:

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

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

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

4. Supply and installation of one (1) unit twenty (20) feet Prefabricated 
Container House with the following specifications and fixtures:
A. Kalayaan DPP

Occupancy Prefabricated Container House for Control Room

Dimensions 6.0 meters length by 2.4 meters width by 2.6m 
height

Container Frame Galvanized with painting
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Wall Panels 50mm Polystyrene insulation with double-sided 
0.45mm pre-painted Gl sheet

Roof Panels

1

50rnm GlasSwool insulation with pre-painted Gl 
sheet roof and interior ceiling

Flooring MGO board with linoleum tiles

Windows
(4 sets - lOrnx 1.0m)

Aluminum sliding windows

5. Application of touch up paint for scratch during installation.
6. Removai/clearing of all debris [ and waste/excess materials prior to 

demobilization.

AW-2.3 Design Criteria for Prefabricated Container House

The prefabricated container house stjiall be designed for the erection on the 
concrete foundation. Ali materials' under these specifications shall be 
designed, constructed and erected in accordance with the requirement of the 
specification and codes of AISC, ASTM and other such regular published and 
accepted codes except were modified or supplemented by these 
specifications.

Wind load

The wind load shall be based on the latest edition of NSCP.

AW-2.4 Measurement and Payment

Measurement and payment for prefabricated container house will be based 
on the corresponding contract unit price (set) under the architectural work’s 
Schedule of Requirements.

Payment shall be made at the contract unit price, which payment shall cover 
costs of furnishing all materials and labor including equipment and tools 
required to complete the work and all associated costs for site grading, 
foundation/ slab construction including transport to site.
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TECHNICAL SPECIFICATIONS

CW - CIVILWORKS

CW-1.0

CW-1.1

I
CW-1.2

CVY-1.3

CW-1.4

I

GENERAL CONSTRUCTION FACILITIES

Scope

This section covers the construction and/or maintenance of access roads, 
drainage system and other appurtenant structures, moving-in of the Supplier's 
construction equipment, setting up of the Supplier’s camp and the disposition 
of the Supplier's various facilities at the end of the Contract.

Moving-in

The Supplier shall bring to the site aii his necessary construction equipment 
and plant and install all stationary construction equipment and plant at 
location and in the manner approved by the NPC. The Supplier shall submit 
detailed plans showing the proposed location of such stationary equipment 
and plant and other pertinent data. No installation of such stationary 
equipment shall be undertaken unless the corresponding plans have been 
approved by the NPC.

Supplier’s Camp Facilities

The Supplier shall provide and grade his camp site, construct his camp, 
employee housing, warehouse, machine and repair shops, fuel storage tanks 
and provide such related facilities and sanitary con^/eniences that the Supplier 
deems necessary for maintaining health, peace and order in the camp and 
work areas The areas that may be used by the Supplier within the plant site 
shall be designated by the NPC.

The Supplier shall provide, maintain and operate, such camps and facilities 
as are necessary for the housing, feeding and accommodation of his 
employees.

Water Supply

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

The installation and maintenance of these servioss shall be subject to the 
approval of the NPC.

NATIONAL POWER CORPORATION VI-CW-1
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CW-1.5 Sewerage Disposal and Sanitation

The Supplier shall, at his own expense, be responsible for the installation 
operation and maintenance of an adequate sewerage disposal and sanitation

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

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

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.

NATIONAL. POWER CORPORATION VI-CW-2
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CW-1.0 Construction Material Storage

The Supplier is required to put up warehouse(s) with capacities sufficient to 
store the construction materials required in the work. The warehouse(s) shall 
be specifically for this contract, notwithstanding his other facilities in the site 
that may serve the purpose.

CW-1.10 Removal of Camp and Construction Facilities

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

CW-1.11 Measurement and Payment

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

I
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CW-2.0

CW-2.1

CW-2.2

CW-2.3

CARE OF WATER DURING CONSTRUCTION

Scope

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

Drainage and Dewatering

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

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

Measurement and Payment

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

I
I
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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

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

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

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

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

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

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

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

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

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

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

NATiONAL POWER CORPORATION VI-CW-5
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g) Avoid unnecessary opening/clearing of areas outside construction 

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

. h) Implement biological control measures such as maintenance of
vegetation buffers (i.e. sodding of grass, pianting of creeping vines, 
herbs, shrubs and trees) to shieid 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 flil 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.

NATIONAL POWER CORPORATION VI-CW-6
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CW-4.0

CW-4.1

CW-4.2

CW-4.2.1

SITE GRADING

Scope

CW-4.2.2

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

Clearing, Grubbing and Miscellaneous Work

Clearing and Grubbing

The Supplier shall perform clearing and grubbing on the project site. The site 
shall be cleared and grubbed of all trees and brush except particular trees, 
which may be retained by the NPC for preservation. Particular trees to be left

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

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

Miscellaneous Works

CW-4.3

CW-4.3.1

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

Grading

General

CW-4.3.2

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

Classification of Materials

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

NATIONAL POWER CORPORATION % VI-CW-7
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CW-4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

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

The NPC may require the modification of slopes and grades according to the 
conditions actually encountered during excavation, but such change or 
modification shall not be construed to mean by the Supplier as a basis for 
additional compensation over and above the contract unit prices.

Any over-excavation performed by the Supplier for any purpose or reason, 
except as may be ordered by the NPC, shall be at the Supplier’s expense and

any excess of excavation shall be refilled, where required, with approved 
materials that shall be furnished, 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

NATIONAL POWER CORPORATION VI-CW-8
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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.

CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

CW-4.6

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.

Environmental Requirements

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

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.
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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 ail the required 
structural excavation, fill and backfill for the entire project, including the proper 
disposal of excess excavated materials.

CW-5.2 Materials

CW-5,2,1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Sieves)

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

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

0.074 mm (No. 200)

Percentage by 
Weiaht 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

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

NATIONAL POWER CORPORATION
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b. Selected Materials

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

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

CW-5.2.4 Structural Backfill

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

Backfill for Sewerage and Drainage Pipes - The layer of backfill materials 
immediately above, up to 60 cm. from the top of pipe, and on the sides of the 
pipe shall consist of selected material consisting of clay soil and/or other fine

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

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

CW'5.3 Construction

CW-5.3.1 Excavation

a. General

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

After each excavation is completed or where replacement of 
unsuitable material below required foundation grade has been 
undertaken, the 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.
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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.

I
b. Structural Excavation. Structure Other Than Pipes

The Supplier shall excavate the foundations to the specified side 
slopes and depths shown on the drawings, after which the NPC will 
conduct tests on the underlying material below foundation grade to 
determine the actual bearing capacity at such depth. If the required 
bearing capacity is not attained, the NPC shall instruct the Supplier to 
excavate further down until, in the opinion of the NPC. the bearing 
capacity is adequate to sustain the applied load on the foundation.

Compliance to such instruction shall not entitle the Supplier for 
additional compensation over and above the unit prices for excavation 
regardless of the nature of material excavated. For purposes of 
measurement, the applicable paylines for the excavation under this 
condition or situation shall be as shown on the drawings that show the 
paylines for excavation and special foundation materials.

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

CW-5.3.2 Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the 
foundations have been inspected and approved by the NPC. Fill materials 
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.
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CW-5.3.4

I

Excavated materials below foundation grade shall be replaced at the direction 
of the NPC, either by lean concrete or by selected materials as mentioned in 
CW-5.2.3.

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

Backfill

1. Structures. Other Than Pipes

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

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.

CVV-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.

NATIONAL POWER CORPORATION
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CW-5.4.3 Special Foundations

I

I

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

I

I
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CW-6.0 CONCRETE

CW-6.1 Scope

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

CW>6.2 Class of Concrete

I
I CW-6.3

CW-6.3.1

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

Materials

Cement

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

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

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

CW-6.3.2 Reinforcing Steel

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

CW-6.3.3 Water

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

CW>6.3.4 Aggregates

I
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

I

I
I

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 shali be square-edged 
or tongue-and-groove boards, free or raised grain, knothoies and the other 
surfaces defects. Steel when used shall conform to the requirements of the 
ASTM A36. Steel form surfaces shall not contain irregularities, dents, or sags.

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

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

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

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

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

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

CW-6.4.2 Reinforcing Steel

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

CW'6.5.1 General

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

CW-6.5.2 Formwork Construction

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

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

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

Formwork for concrete placed underwater shall be watertight.

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

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

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

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

I

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'G.S.G Finishing Concrete

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

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

CW-6.5.7 Removal of Forms

Formwork shall not be removed without the permission of NPC; where such 
permission, however, shall not relieve the Supplier of its responsibility for the 
safety of the work. Blocks and bracing shall be removed at the time the forms 
are removed and in no case shall any portion of the wood forms be left in the 
concrete.

Falsework removal for continuous structures shall be as directed by NPC but 
in which case shall be temporarily supported such that the structure is 
gradually subjected to its working stresses. False work shall not be released 
in any span until the strength specified hereunder is attained.

When concrete strength tests are to be used as basis for the removal of forms 
and supports, the compressive strength of concrete must meet the following 
minimum requirements:

Min. Time Min.% Strength
Centering under girders and 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 davs 80%

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

CW-6.5.8 Curing and Protection

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

CW-6.5.9 Sampling and Testing of Concrete

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

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

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

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

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

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

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

CW‘6.5.10 Tolerances and Repair for Concrete Construction

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

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

CVV-6.5.11 Second Stage Concrete

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

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

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

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 (miil test or other) shall be submitted to the NPC for all reinforcement 
steel used. These tests shall show the results of all chemical and physical 
tests made.

CW-7.2.1 Bar Reinforcement

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

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

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

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

Shop Drawinas for Relnforcino Steel fACI 315^: Indicate bending diagrams, 
assembly diagrams, splicing and laps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.
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CW-7.3.2 Fabrication

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

CW-7.3.3

Bars 6mmO to 20mm3> inclusive 
Bars 25mm0 and 28mmcfc 
Bars 32mm<t' and greater

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

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

Protection of Material

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

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

CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material (ACI- 
301)

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

cover over reinforcing steel is not specified or indicated, it shall be in 
accordance with ACI 318.
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All steel reinforcement shall be accurately placed in position shown on the 
drawings or as required by the NPC and firmly held there during the placing 
and setting of the concrete. Bars shall be tied at all intersections except 
where spacing is less than 30 mm in each direction, when alternate 
intersections shall be tied. Ties shall fasten on the inside.

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

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

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

Anchors and bolts; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete
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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 mmd). 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.Lap But Not Less Than

Tension
Compression

24d
20d

300mm
300mm

CW-7.4

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.

Measurement and Payment

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

CW-8.1

STRUCTURAL STEEL

General

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

I CW-8.1.1

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

Submittals

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

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

Certificates of Conformance for the following:

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

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

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

CW-8.1.2 Delivery and Storage

All materials shall be handled, shipped and stored In a manner that will 
prevent distortion or other damages. Materials shall be stored in a clean and 
properly drained iocation and out of contact with the ground. Damaged

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

NATIONAL POWER CORPORATION VI-CW-27



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

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

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

Washers: ANSI B18,22.1, Type B

CW-8.2.3 Accessories

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes

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

CW-8.3.1

Execution

Fabrication

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

CW-8.3.2 Welding of Structural Steel Work:

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

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

CW-8.3.3 Shop Painting

Except as otherwise specified, shop prime surfaces of all structural steel, 
except steel to be embedded in concrete or mortar. Surfaces to be welded 
shall not be coated within 12 mm from the specified top of the weld prior to 
welding. 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.

• 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.
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CW-8.3.4 Erection

I

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

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

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

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

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

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

CW-8.3.5 Tests and Inspections

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

Non-Destructive Testing'^: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of 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.

1 Not appiicabia on non-critlcal structures/joints and as directed/required by NPC Design Engineer.
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CW-8.4 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.
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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 drawings 
or as directed by NPC.

CW-9.2 Design and Construction

The design and construction of reinforced concrete foundations and other
elements for equipment and related component to be furnished by the 
Supplier shall be the responsibility of the Supplier. Reinforced concrete 
foundations shall be designed based on the actual weights, dimensions and 
relevant design parameters of the equipment and structures subject to NPC’s 
evaluation and approval. No foundation and structural elements shall be 
constructed unless its design is duly approved in writing by NPC.

The minimum design parameters to be considered by the Supplier are as 
follows:

1. Compressive strength of concrete shall be 20.7 MPa at 28 days
2. Reinforcing steel shall conform to Philippine National Standards grade 

DSB 275
3. Compacted sand and gravel bedding shall be 100 mm thick
4. Soil bearing capacity shall be subject to the Supplier’s determination 

and verification at the site
5. Wind velocity: 270 kph or in accordance to the latest edition of NSCP
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

skid/base on all sides or at least 50 mm beyond the base plate of 
equipment supports

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

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and 
number of anchor bolts shall be designed to safely withstand all forces 
acting on the equipment/structures Anchor bolts and other embedded 
items shall be properly and securely installed prior to the 
placing/pouring of concrete.

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

I
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CW-10.0 PERIMETER FENCE

CW-10.1 Scope

In accordance with the specifications contained herein, the Supplier shall 
furnish ail 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-10.2 Materials

CW-10.2.1 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-10.2.2 Concrete Hollow Blocks (CHB)

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

CW-10.2.3 Fine and Coarse Aggregates and Water

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

CW-10.2.4 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-10.3 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.
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b. CHB Construction

Laying - All masonry units shall be plumbed, leveled and accurately 
spaced. All units shall be wetted before laying. The block should be 
laid on full mortar bedding and in such a way that no cracks are 
formed between the blocks and the mortar at the time it is laid. Any 
horizontal and vertical CHB wall reinforcements shall be anchored to 
concrete works by means of 10 mm (3/8”) round by 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.

c. Mortar Proportions

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

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

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

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

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

Galvanized surfaces to be painted, in addition to being cleaned with 
mineral spirits or other solvents, will require surface treatment to which 
paint will adhere. The galvanized surfaces, therefore, shall be coated 
with a solution of 7.5 grams of copper sulfate to a liter of water, 
allowing the coating to remain on the surface of at least twelve (12) 
hours, and dusting off with stiff brushes.
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CW-10.4

CW-10.4.1

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 othenvise be damp. All work shall be done in 
a high-quality workmanship manner, leaving finished surfaces free 
from runs and sags.

Measurement and Payment

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
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CW-11.0

CW-11.1

I

CW‘11.3

STEEL POLE WITH CROSS-ARMS AND BRACES

Description

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

CW-11.2 Pole Requirements

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

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 4.0
7.62 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-11.4 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

EW-1.1 Technicai 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 soiar PV module shall be based on its 
nameplate rating tested under Standard Test Conditions (STC). For 
bifacial type PV modules, 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 Soiar PV modules shall be designed, manufactured and tested in 
accordance with, but not limited to, the latest issue of the following 
codes and standards;

I EC

lEC

lEC

I EC

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

61730-1 PV module safety qualification -
Requirements for construction

61730-2 PV module safety qualification -
Requirements for testing

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) Solar PV Module shall be manufactured by a Tier 1 category listed by 
Bloomberg New Energy Finance. The bidder shall submit a copy of the 
Latest list of Tier 1 manufacturer by Bloomberg New Energy Finance 
latest report during post-qualification reckoned from the bid opening 
date.

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

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

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

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

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

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

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

EW-1.3 String Inverters

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

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

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

d) The inverter shall match the solar PV plant capacity while achieving 
optimum system efficiency. The total harmonic distortion shall not be 
more than 5%.
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e) The efficiency of the inverter shall not be less than 95% at rated 
capacity.

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

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 funotionalities 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 otherwise within the limits 
recommended by the manufacturer of the string inverter to avoid under 
and oversizing of the inverter.
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n) Inverters shall have output curtailment functionalities. In the event that 
the Solar PV system production is at optimum, the energy storage 
batteries are fully charged, and the load demand is low, the inverter 
shall be able to control its output to match the prevailing demand.

EW-1.4 DC Boxes

a) The DC Boxes shall be dust proof, vermin and waterproof and sturdy 
and shall have at least IP65 Protection. 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 may opt to supply 
a separate DC combiner box, DC SPDs and disconnects.

f) The DC circuit breakers shall be Compact with Thermal Magnetic Trip 
Unit Type, Miniature Circuit Breaker (MCB). Rating of the circuit 
breakers shall be appropriate for the proposed design of the supplier. 
The rating of the breaker shall be verified by NPC for approval.

EW-1.5 AC Combiner Boxes

a) 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),
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5. Digital Metering System
6. Outgoing cables to the low voltage side of the SPP Transformer
7. Provision for earthing

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

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

f) The supplier shall provide adequate surge protection devices. If the 
• string inverters have built-in AC SPDs (at least type 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:

mm HSbE^RIFp-|ON;^^>|
1 Number of Wires 3 or 4
2 Voltaqe, V 120-480
3 Accuracy class 0.2s
4 Current Ranae Class 10
5 Freouencv. Hz 60
6 Register Type LCD
7 Soft Switches Available
8 LCD Displav Programmable

g
The Kilowatt-hour meter 
to be provided is certified 
and aooroved bv ERC

Yes
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:;>;:;':;<.bESeR|PTjpi'L,-|:;::;o| RfcWJPteS'iSlS:
10 Communication Port for 

Kilowatt-hour meter To be Provided
11 Meter Test Block

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

12 Metering Current
Transformer

a. Application 
(Indoor/Outdoor) Outdoor

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

current, A 200
d. Secondary rated 

current for all 
windinqs, A

5

e. No. of cores One (1) core Secondarv CT .
f. CT ratio 200:5 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 an 
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. Pilferage proof
2. Tamper Proof
3. Wrong Wiring Alarm
4. Current Flow display
5. Can withstand the temperature of -20°C to +70oC and Humidity of up to 

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

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

The Solar PV Plant (SPP) digital energy meter with the required metering 
instruments shall be enclosed by the distribution panel/AC 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.
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Electronically gathering of data can logged parameters to the computer such 
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

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

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

EW-1.8 Power Cables and Accessories

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

• Modules/panels within the PV array
• PV array and Inverter
• Inverter
• AC 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 tough protective sheath of nylon complying 
to UL standard or any equivalent. It shall be THHN/THWN-2 type with 
sizes intended for Its use.

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

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

f) DC Cables shall be terminated with tinned copper end-ferrules to 
prevent fraying and breaking of individual wire strands. A marking near
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the terminals to indicate the destination of each cable shall be provided 
for future maintenance. It shall be designed for heavy duty operation, 
1.5kV grade, insulated and stranded copper conductor. MCM 
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 &

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

EW-1.9 Grounding and Surge Protection

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

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

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

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

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

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

EW-1.10 Solar PV Plant (SPP) Transformer

EW-1.10.1 General
NATIONAL POWER CORPORATION m VI-EW-1.0-8
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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 Kalayaan Solar PV Plant shall meet the 
following minimum requirements:

ITEM S:!-:f;REQ[UliiliNTS|,^S?-
1 Type of Cooling OMAN

2 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and is 
Polychlorinated Biphenyls 

(PCB) free
3 Type Two-winding Transformer

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

5 Vector Group YNdll
6 Temperature

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-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 V\/inding Material 100% Copper
10 Bushing Material Porcelain
11 % Impedance at Rated kVA Manufacturer’s Data
12 Efficiency

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

13 Tap Changer No-Load
NATIONAL POWER CORPORATION 3D VI-EW-1,0-9
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mm
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 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 herejn.

EW-1.10.3.2 Voltage

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

EW-1.10.3.3 Frequency

Frequency for operation shall be 60 Hz.

1 Test Report of a licenser instead of the Supplier's Manufacturer shall not be accepted.
NATIONAL POWER CORPORATION m VI-EW-1.0-10
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EW-1.10.3.4 Overload Requirement

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

EW-1.10.3.5 Short Circuit Withstand Capability

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

EW-1.10.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data. Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in the 
Technical Data Sheets for the SPP transformer and station servIce/dry-type 
transformer in order for the NPC to fully determine the most cost effective of 
the proposed transformer(s) to be supplied considering both cost of losses and 
first cost.
The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

EW-1.10.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

EW-1.10.3.8 Audible Sound Level

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

Equivalent Two-winding, kVA Average Sound Level, dB

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

301-500 56
750 57
1000 58

1500 60

2000 61

NATIONAL POWER CORPORATION VI-EW-1.0-11
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2500 62

EW-1.10.3.9 Tolerances

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

EW>1.10.3.10 Electrical Insulating Oil

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

Insulating liquid must not contain more.than 2PPM of 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 larhinations.

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

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

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

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

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

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

EW-1.10.4.4 Bushing

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

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

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

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

The HV and LV terminations of the SPP transformer shall befitted 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

NATIONAL POWER CORPORATION m VI-EW-1.0-13
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shall be type tested for electric strength in accordance with I EC 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 internal pressure with 
oil at operating level.

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

EW-1.10.4.7 Radiators

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

EW-1.10.4.8 Hardware

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

EW-1.10.5 Fittings and Accessories

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

NATIONAL POWER CORPORATION
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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-1.10.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in 
accordance with the iatest standard of IEC60P76-1, fitted in a visible position 
showing the information' indicated below. The entries on the plate shall be 
indelibly marked.

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

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

EW-1.10.7 Standard and Common Tools

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

EW-1.10.8 Tests

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

EW-1.10.8.1 Routine Test

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)
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EW-1.10.8.2 Design Test

1. Winding Resistance Measurement Test
2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4. Lightning impuise
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; and
11. Dielectric Test.

EW-1.10.9 Failure to Meet Guarantees

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

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

Where:

. S 

Nl.l 

Nlm 

Nlg

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

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

Llm

Llg

= 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 avyard 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.

At least two (2) sets of job site cameras must be installed before works shall be 
done in the project sites. Exact placement/location of cameras shall be 
approved by NPC.
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The Supplier shall define the focusing ranges and allowable minimum distance 
in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the construction 
sites. Forfuli 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 
impiementation.

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

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

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

EW-1.11.2 Technical Requirements

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

^. ; DESCRIPflQN NPC
'. REQUIREMENTS1

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 ViewAnqle . .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
g Battery Life At least 120 days of 

image recording
10 Additional Batteries (Spare) To Be Provided
11 Enclosure IPX4 compliant
12 Storage Memory SDHC

,13 Storage Capacity 32 GB
14 Additional Storage per camera 

(Spare) At least one (1)
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When the installation of the job site cameras is completed, the operation and 
safekeeping shall be turnover to NPC.

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

EW-1.12 Measurement of Payment

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

EW - ELECTRICAL WORKS

EW-2.0 ENERGY STORAGE SYSTEM

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

EW-2.1 Definition of Terms

a) State of Charge (SoC) is the level of charge of a battery system/ 
module measured from 0%. 0% SoC refers to a fully discharged 
battery and 100% SoC refers to a fully charged battery.

b) Depth of Discharge (DoD) is the level of charge of the battery 
system/ module measured from 100% SoC. 100% DoD refers to a 
fully discharged battery and 0% DoD refers to a fully charged battery.

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

d) Minimum Normai 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) Usabie 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 requi'ed 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 (g25°C.

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

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

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

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

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

d) Complete documentation:

• Design and as-built drawings.
• Installation, Operation and Maintenance Manuals
• Electrical circuit diagrams
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EW-2.3

e)

• Performance Monitoring Test, Factory and Site Acceptance 
Test procedures.

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

• Other relevant documents (if any).

Training of plant and technical services personnel regarding ESS as 
part of the plant as specified in GW-14.0 Training ofNPC Personnel.

Site Conditions

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

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

EW-2.4 Energy Storage System (ESS)

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

It shall have a power rating of (refer to Section VI - GW 6.0 Supplier's scope 
of works) (continuous) and a usable energy of at least (refer to Section VI ~ 
GW 6.0 Supplier's Scope of Works).

Bi-directional (Import and Export) Digital Energy Meter shall be provided to 
account for energy import and export to and from the ESS. It shall be 
connected to the 3-phase, 60Hz system in 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).

The 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).
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SoH data shall be available while the ESS is in operation and shall be 
revalidated by a performance test to be conducted at least once a year (or as 
the need arises).

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

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

a)

b)

I
c)

d)

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

Batteries shall have a minimum cycle lifetime of at least 5000 cycles 
(g nominal C-rate @25°C. The nominal C-rate of the battery to be 
supplied shall be 1C or higher. Batteries that have lower nominal C- 
rate shall be acceptable if these are configured in parallel to meet the 
equivalent rated power as the batteries with 1C rating. For example, 
0.5C rated batteries with 60kWh energy capacity shall be connected 
in parallel with another identical module to meet the equivalent 1C 
rated batteries with 60kWh energy capacity. It shall self-discharge 
for not more than 10% of Its capacity per month. The remaining 
cycles shall be translated into the SoH indicator parameter. This 
model shall be implemented in the BMS and shall be validated and 
adjusted (if necessary) during the conduct of annual performance 
tests.

Battery cells shall be prismatic format with an acceptable battery 
chemistry such as Lithium Manganese Oxide (LiMn204-LM0), 
Lithium Nickel Manganese Cobalt Oxide (LiNIMnCo02-NMC), 
blended NMC/LMO and Lithium Ferrous Phosphate (LiFeP04-LFP).

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

e) Each battery module (if possible, each cell) shall be equipped with 
overcharge, short circuit, and thermal runaway protection. Each 
battery rack shall be protected by fuse and/or by DC circuit breaker 
against 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:

b)

c)

d)

• Parallel operation:
• Capable to provide ancillary services;
• Provide Short Circuit Current sufficient to trigger circuit 

breakers and other protection devices for duration of not less 
than 50ms;

• Provision of reactive power;
• Frequency Control. The nominal system frequency shall be 

60Hz and shall be maintained within the limits of 59.7Hz and 
60.3Hz during normal conditions based from Philippine 
Distribution Code 2017;

• Voltage Control; and
• Fault ride through with programmable voltage and duration.

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

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.

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 module).
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EW-2.4.5 ESS Digital Energy Meter

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

EW-2.4.5.1 Technical Characteristics and Requirements

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

I

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

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

Yes

10 Communication Port
for Kilowatt-hour meter To be Provided

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

12 Metering Current 
Transformer

a. Application 
(Indoor/Outdoor) Outdoor

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

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

I

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

to 95% non-condensing
6. With back light display
7. With built-in battery for LCD display and back-up battery
8. TOD 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.

I
EW-2.4.6

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

ESS Enclosure/Cabinet

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

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

b) The ESS shall be equipped with a built-in redundant cooling system to 
control and maintain the temperature required inside the battery 
compartment. It shall be tropicalized and can operate automatically. It 
shall be configurable and programmable to be able to reboot and 
operate itself with automatic switchover, whenever there is a fault on
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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 shaii 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.

EW-2.4.7 ESS Transformer

EW-2.4.7.1 General

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

EW-2.4.7.2 Technical Requirements

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

I

I

NATIONAL POWER CORPORATION

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling OMAN

2 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and is 

Polychlorinated 
Biphenyls (PCB) free

3 Type Two-winding Transformer

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

5 Vector Group YNdll
6 Temperature

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Windinq Delta
8 Insulation Level

VI-EW-2.0-8
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I

I

ITEM DESCRIPTION REQUIREMENTS
a. Nominal Voltage Level, kV

■ H-winding 13.8
■ X-winding By Supplier

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

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

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

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

13 Tap Changer No-Load
14 Taps

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

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

16 Tolerances

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

value

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

value

c. Impedance
+ 10% of the 

manufacturer’s specified 
value

17 Ground Terminal Cornection Suitable for 100 mm2 
copper conductor

18 Weight of oil, kg By Supplier
19 Total Weight, kg By Supplier
20 Test and Experience Requirements

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

Reports to be submitted Yes

1 Test Report of a licenser instead of the Supplier’s Manufacturer shail not be accepted.
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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.

I

EW-2.4.7.3.2 Voltage

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

EW-2.4.7.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-2.4.7.3.4 Overload Requirement

The overload rating and operation shall be in accordance with ail 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 requirerrent 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.
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EW-2.4.7.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
ESS transformer shall be as below. The average sound level of the 
transformer shall not exceed these values when measured in accordance 
with the conditions outlined in the latest ANSI/IEEE C57.12,90 or lEC 60076- 
10 for oil-immersed transformers or ANSI/IEEE C57.12.91 or lEC 60726 for 
dry-type transformers.'

Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48

51-100 51

101-300 55

301-500 56

750 57

1000 58

1500 60

2000 61

2500 62

I
I

EW-2.4.7.3.9 Tolerances

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

EW-2.4.7.3.10Electrical 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.
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I
I
I

I

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

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

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

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

NATIONAL POWER CORPORATION
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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

I
I

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

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C temperature rise. The bushings shall also be capable of 
carrying overload currents as required by EW-2,4.7.3.4

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

The HV and LV terminations of the ESS transformer shall be fitted with 
suitabie 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. Ail 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 
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
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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 
shail be galvanized externally prior to etching and painting. Particular 
attention shail 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-2.4.7.4.8 Hardware

I

I

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 Kz)

NATIONAL POWER CORPORATION Vl-EW-2.0-14
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I

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

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

EW>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 Capabilhy

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.

NATIONAL POWER CORPORATION ED VI-EW-2.0-15



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP23Z1543Se

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: and
11. Dielectric Test.

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) + (U) (Um - Llg)]

Where:

S = Amount to be deducted from the Contract Price

Nl-l

Nlm

Nlg

Ll

Llm

Ulg

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 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-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;
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3.

4.

Outline drawings of transformer and accessories showing the 
following:

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

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

Duly signed Routine Test Results: and

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

EW-2.5 Warranty

The ESS including but not limited to the Battery Management System, 
Battery Moduies/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 in the account of the supplier/ 
manufacturer.

EW-2.6 Track Record

EW-2.6.1 ESS Manufacturer

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

EW-2.6.2 Battery Manufacturer

Manufacturer of the batteries should be ISO 9001/14001 certified and have at 
least five years of experience in production of Li-ion cells as given by EW- 
2.4.2 (c). Offered battery mcdel must have a current (working) install base of 
at least IMWh. The Bidder'shall provide a list of reference project(s) with 
contact details for verificalion purposes, (fill-out form in Section VI - 
Technical Specifications - Part II Technical Data Sheet - Annex D)
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EW-2.7 Measurement of Payment

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

EW - ELECTRICAL WORKS

EW- 3.0 -POWER AND ENERGY MANAGEMENT SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

EW-3.0 POWER AND ENERGY MANAGEMENT SYSTEM............................................1
EW-3.1 General.................................................................................................................. 1
EW-3.2 Technical Requirements.......................................................................................... 1
EW-3.3 Kalayaan Diesel Power Plant Genset Controller Data.................................................. 3
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EW-3.5 Communication Interlace and Monitoring System....................................................... 6
EW-3.6 Underground and Direct Buried Cable Installation....................................................... 8

EW-3.6.1 Cable Type........................................................................................8
EW-3.6.2 Cable Construction............................................................................. 9
EW-3.6.3 Cable Specifications........................................................................... 9
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EW-3.6.5 SiteSurvey......................................................................................10
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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, supen/ise and control the gensets, solar PV plant, ESS and 
plant auxiliaries/instrumentation. All materials and parts which are not 
specifically mentioned herein but are necessary for the proper installation, 
assembly and operation of the equipment shall be furnished at no additional 
cost to NPC.

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

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

EW-3.2 Technical Requirements

The PEMS covered by this specification shall Include all equipment including 
software necessary for secure and reliable operation of the whole system. The 
system shall consider provisions for future expansion of the plant capacity.

The proposed PEMS shall be composed of but not limited to the following 
subsystems:

a) Hybrid Controller is the main controller and shall communicate 
and interface with the other controllers.

b) Genset Controller is an automatic controller that has all 
necessary functions for control and protection of generator sets.

c) Solar/PV Controller controls and manages the output and 
operation of Solar/PV inverters.

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 string 
inverter(s) through Solar/PV Controller,

Design Requirements

1. The PEMS shall be an automated/programmable Hybrid Plant 
Management System with pre-configured settings for hybrid system. It 
shall not require specialized programming knowledge or skills to set or 
modify desired operating conditions. It shall be composed of a hybrid 
controller, genset controller(s), solar/PV controller, and energy storage 
system controller.

2. The hybrid controller installed inside the Diesel Power Plant Control 
Room shall interface and communicate with the genset controller(s), 
solar/PV controller and the ESS controller. The Hybrid controller shall 
communicate with and store data in the Data Logger. The Hybrid 
controller shall allow remote access of the data stored in the data logger 
thru the Human Machine Interface (HMI).

3. The PEMS shall be responsible for the dispatch of the Solar PV Plant, 
Diesel Generators and the ESS. Dispatch strategy shall maximize PV 
penetration. Under the condition of protecting the gensets, the available 
irradiation and load demand, the PEMS shall optimize the generated 
power of the solar plant while considering the constraints (e.g., 
individual minimum genset loading, genset availability, SoC of the ESS) 
and shall regulate and stabilize the grid by dispatching the ESS and/or 
available compatible genset.

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

5. The PEMS shall perform the following functionalities but not limited to 
the list below:

a) Scheduling and Dispatching
b) Start/stop of Diesel Generator(s) and ESS
c) Engine Ramp Up/Down Control
d) Generator Breaker Open/Close Control
e) Diesel Generator Parallel Operation/Synchronization
f) Visual and Audible Alarm System
g) Control of Solar Photovoltaic Array/Inverters
h) High level control of ESS functions (i.e., charging, discharging)
i) Automatic Fail over Features/ System Redundancy.
j) Data Logging / Event Recording
k) Load Balancing and Distribution
l) Database Management
m) Metering Instrument
n) Voltage and Frequency Regulation
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6. The PEMS shall also have the capability to display and store the 
following information in real time or other user configurable time 
periods:

a) Total system demand in kW & in kVAr
b) Energy output in kWh
c) System voltage, frequency, and power factor.
d) Power/Energy output and operating status of all generating 

units including the Solar PV Array and the ESS in kW and kWh.
e) Aiarms for fauits and other abnormal operating conditions for 

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

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

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

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

EW-3.3

10. The Supplier shall provide all hardware and cabling necessary to 
provide redundant, fail-safe communications between the subsystems 
of the PEMS. Failure of any component in the system shall not cause 
loss of control of more than one component in the system and must not 
cause a total system failure.

Kalayaan Diesel Power Plant Genset Controller Data

Unit / Rated 
Capacity

Make and Model Remarks

Unit 1 / 150kW 
Minqpowers ComAp - lnterliCompactNT Operational

Unit 2 / 150kW 
MinoDowers ComAp - lnterliCompactNT Operational
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Unit 3 / 100kW Under Procurement Under Procurement
Unit 4 / 200kW Under Procurement Under Procurement

Unit 5 / 42 kW Under Procurement Undergoing 
Transfer to KDPP

EW-3.4 Scope of Works

a) The supplier shall provide at least five (5) units of genset controllers, 
one (1) unit ESS controller, one(1) unit Solar/PV controller and one 
(1) hybrid controller per plant. The supplied controllers shall be brand 
new and able to interface with each other. The genset controllers 
shall be of the same brand/manufacturer and model.

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

c) The communication interface and protocol between the existing 
genset controller and the supplied genset controller shall be well- 
established depending on the preference of the Supplier. However, the 
Supplier shall ensure that the connection provides reliable transfer of 
information (data, command, etc.) and that the connection between 
these controllers shall not cause any malfunction to the safe operation 
of the gensets. The use of appropriate converters and/or relays is 
allowed between these devices if necessary.

d) The communication interface and protocol between each inverter and 
the Solar/PV controller shall utilize Modbus TCP. The use of 
alternative communication protocols with appropriate converters and/or 
gateways may be allowed subject to the approval of NPC. Necessary 
converters and/or gateway devices shall be supplied to ensure safe and 
reliable transfer of information.

e) The supplier shall provide all necessary converters and other 
appurtenances and accessories to ensure the reliability of the 
communication between these devices and components. The supplier 
shall ensure that the converters shall not cause any lag time when 
transforming the signals given to and from the equipment. Refer to 
figure 1 in this section.

f) The communication link between the Solar PV Plant and the PEMS 
shall utilize copper wires used to transfer data only. Refer to EW-3.5 
Communication Interface and Monitoring System, Item c) 
Communication Cable for specifications and to EW-3.6.1 Cable Type 
and its succeeding sections.
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g)

h)

i)

j)

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

The PEMS shall be modular, expandable, and flexible to accommodate 
potential expansion of ESS, additional PV arrays (inverters) and 
additional gensets without the need of special programming skills. 
These additional components for future expansion purposes projects 
can be from different manufacturers and can have different brands and 
models compared to the existing NPC components and the selected 
components of the Supplier. The PEMS shall be able to reliably 
communicate to such independent components.

Supplier shall provide all necessary cables, connectors, interfaces, 
software, licenses and other equipment and devices to ensure 
interoperability of all components of the entire power plant.

The supplier, with minimum configuration as possible, shall install and 
integrate the supplied controllers to the existing controls of gensets to 
take-over the following functionalities, except that the protection system 
shall remain and under the supervision of existing genset controller(s):

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

I k)

l)

If major configuration is unavoidable to ensure the performance of the 
required functionalities and may potentially void the existing warranty, 
the supplier shall submit an explanation of the reasons and ramification 
of the change to NPC for approval/consideration.

In the case that the genset(s) is/are no longer covered by any kind of 
warranty, the replacement of the existing controller(s) by the new 
controller(s) maybe permitted provided that it will not degrade the 
performance and cause any malfunction to the equipment. The Supplier 
shall seek clearance in writing to NPC prior to taking any action for this 
specific work item.

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

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

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

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

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

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

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

EW-3.5 Communication Interface and Monitoring System 

a) Communication Interface

1. The communication link shall be able to support real time data 
logging, event logging, supervisory control, operational modes 
and set point editing.

2. It shall have appropriate communication interfaces to be 
provided by the Supplier between various units installed at 
different locations that report data for power generated on 
demand with options for daily, monthly, and yearly data.

3. The appropriate communication interface to be installed in the 
solar PV plant shall be properly connected. Also, the appropriate 
communication interface for the PEMS/PV Controller shall be 
installed at the DPP. These interfaces together with their 
auxiliaries and the communication cable shall provide reliable 
two-way communication between the inverters and the Solar/PV 
controller or the PEMS.

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

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 ail necessary instrumentation to provide adequate 
monitoring and control of the system under all operating 
conditions.

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

1 Refer to Annex E
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c) Communication Cables

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

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

3. Connection of cables shall follow the standard/acceptable colors 
for the ease of installation and maintenance purposes. Ethernet 
cables shall follow the color coding for connections as well as 
other communication cables, as applicable.

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

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

a. RS-485 cables shall be heavy duty or for industrial use, 
stranded copper conductor, polyethylene insulated with a 
minimum of 90% shielding coverage of braid or a 
combination of braid-foil shielding materials for maximum 
performance. Likewise, it shall be Flame Retardant Low 
Smoke (FRLS) PVS type jacketed. It shall be multi- 
conductor, multi-pair with low capacitance.

b. Ethernet cables shall be capable to support different 
applications. Its construction shali be multi-conductor, 
multi-pair shielded twisted pairs of stranded copper 
conductors with polyethylene insulation. The outer jacket 
material shall be flame retardant PVC material.

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

d) Data Monitoring

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

3. Following parameters shall be measured and stored 
continuously:

Solar nodule temperature/s 
Ambient temperature 
Solar irradiation/insolation 
Wind speed
DC current and voltages 
Power output of the solar arrays 
Power output of gensets 
Power plant load
User selectable lime period of cumulative energy 
production for PV array 
System faults
Any other parameter considered necessary for the SPV 
systerri based on prudent practice

4. For solar irradiance monitoring, Class I or better integrating 
pyranometer shall be provided, with the sensor mounted in the 
plane of the SPV array.

5. Data Logger shall record these parameters for study of various 
environmental and grid parameters on energy generated by the 
solar PV system.

EW-3.6 Underground and Direct Buried Cable Installation

General

This part specifies the minimum requirements for conduit design and route 
planning on obtaining the best location for construction, installation, 
maintenance, cable placing and ensuring the optimum design is met.

All factors, including but not limited to bending radius, locations, cable pulling 
tensions, loading and protection among others, shall be considered in the 
design. Also, all materials and parts which are not specifically mentioned herein 
but are necessary for the proper installation, assembly and operation of the 
equipment shall be furnished at no additional cost to NPC.

EW-3.6.1 Cable Type

The Supplier shall use balanced-twisted pair data cable in establishing the 
communication link between the PEMS (DPP) and the SPP. The cable shall be 
for communication and not manufactured for use in power lines. The link is 
intended to transfer mainly data between devices and components within the 
entire power plant.

It is important to note that the resistance of the cable, the limitations of the 
terminating devices and pair loading are major factors in establishing the 
communication link. These factors shall be given importance by the Supplier.
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EW-3.6.2 Cable Construction

The mechanical and electrical properties of the cable is important in selecting 
cable for communication. The Supplier is expected to choose the best suited 
cable for this contract.

Direct buried/Underground cabie shail be designed against moisture, rodents 
and harsh environmentai conditions such as lightning, floods and UV rays.

insulation

The cable to be used shall have plastic insulation for air core or filled core 
designs.

Cable Shield/Armor and Sheath

EW-3.6.3

The cable shall be shielded, coated and shall have an outer protection (jacket) 
suitable against harsh environment and rodents. These cables shall be suited 
for underground installation. The recommended types are ASP, Bonded ASP, 
CASP, PASP, GOPETH, and STALPETH. Cables that are filled (such as filled 
ALPETH, filled GOPETH, filled ASP and filled CASP) and having the same 
sheath material as preferred herein can also be used. However, filled ALPETH 
and GOPETH are not suited for areas with high rodent infestation.

Filled cables are preferred for extra protection against moisture.

Cable Specifications

The cable shall have at least the following minimum requirements:

Type Balanced-twisted pair
Conductor Size 24AWG
Number of Copper Pairs Min. of 16 pairs
Operating Temperature
Range

-30 to +80 degrees Celsius

Shielded Yes
Insulation PIC/PE, preferablv color-coded
Outer Jacket Polyethylene
Protection Preferably filled cable and/or with added 

unsoldered mechanical protection
Application Underground, Harsh enyironment and 

rodent-resistant

The conductors shall be assembled with twists to minimize crosstalks.

EW-3.6.4 Communication Equipment

The Supplier shall use all equipment best suited for the application and as 
required. Transmitters, receivers (transceivers), modems, routers, switches, 
hubs, etc. shall be able to operate properly as integrated. They shall allow 
smooth and reliable transfer of data or communication between each device in 
both the power plants.

NATIONAL POWER CORPORATION
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All equipment to be supplied and installed shall be compatible with DSL 
application and that the primary purpose of the communication link is to transfer 
real time data.

EW-3.6.5 Site Survey

The Supplier shall conduct a thorough and proper site survey in order to assess 
the existing conditions as well as the future conditions that may arise in the 
area. This is to resolve and avoid any possible problems and to properly 
determine the location of the facilities to be installed.

During this survey, the Supplier shall prepare the field survey report consisting 
of but not limited to measurements from structures that can affect the 
installation and operation of the facility, the construction details of such 
structures, soil conditions, area restrictions and other field conditions that may 
affect the route.

The proposed route is subject to approval of NPC. An alternative route may be 
considered if the proposed route is exposed to extreme factors causing an 
unsafe working environment, right-of-way problems, etc.

Test Holes/ Pot Holes

The Supplier shall identify if there are any obstacles underground by creating 
test holes. However, obstacles can also be determined through electronic 
means.

Test holes shall be located within the tolerance zone and in accordance with 
the latest Outside Plant Design Reference Manual (OSPDRM) and the local 
ordinances and/or laws prevailing in the area.

All identified obstacles shall be reflected in the plan and profile drawing 
identifying its location.

EW-3.6.6 Pathway

The Supplier shall consider different factors for direct-buried/underground 
cable. Such factors include safety, soil conditions, obstacles, other utilities, 
existing infrastructures, wateiways, ROW and other environmental aspects.

Rocky areas or unstable soil conditions shall be avoided. However, if it’s 
unavoidable, the cable depth shall be adjusted and the cable shall be 
mechanically protected by using cable shields best suited for the application.

EW-3.6.7 Conduit Design and System Requirements

The conduit design to be submitted by the Supplier shall be carefully designed 
by the Supplier/Designer who has actually conducted the site survey.

The conduit design shall include the construction plan and specifications of the 
following:
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a) Location of the proposed conduit and the existing, if any
b) Type of conduit material
c) Conduit fittings required
d) Conduit formation and depth requirements
e) Encasement specifications and materials
f) Duct length, if needed
g) Cable entrances
h) Size, configuration and location of maintenance holes, hand holes, 

pull boxes, if needed
i) Location of any existing substructures
j) Restoration requirements
k) Profile (location and depth) of other structures
l) Required cuts (e.g., concrete, asphalt)
m) Traffic control plan

All other factors that may affect the installation, restoration, operation and 
maintenance shall also be reflected in the design. The system design and 
installation shall also consider other requirements such as:

a) The number of conduits which can be affected by branch/lateral 
conduits, route changes, construction, expansion and other utilities.

a) Inside diameter of conduits considering the quantity and size of the 
cables to be installed and the anticipated expansion.

b) Lateral and/or subsidiary ducts to be placed between the maintenance 
holes and the buildings, poles and/or equipment are required to be 
installed and shall be carefully planned.

c) Future conduit system requirements for possible expansion shall also 
be considered.

EW-3.6.8 Lateral and Subsidiary Ducts

Lateral ducts and subsidiary ducts, whenever needed, shall be carefully 
planned and considered in the design. The lateral duct size shall depend on 
the number of ducts to be placed between the maintenance holes and the 
terminating point, while the lateral duct length shall depend on the cable size 
to be pulled into the duct and the number of bends it will have.

Subsidiary ducts shall be placed on top of the main conduit run to allow extra 
protection on the main run. Depending on the requirements of NPC and the 
system, subsidiary ducts are added as an extension from the main run to any 
terminating point and can be either individual or incorporated as part of multiple 
duct structure.

Individual ducts shall be positioned on top of the main conduit run and if 
applicable, at the side wall corner of the maintenance holes. However, placing 
ducts in side (along the) walls shall be avoided to minimize the risks of reducing 
the racking space and to allow proper bending radii of cables. In case that the 
terminating point is not yet final or determined, place the subsidiary ducts as a 
continuous section from the maintenance holes.

For cases wherein 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.
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The installation of ducts shall be in accordance with the latest applicable codes 
and standards.

Conduit system arrangement shall be made compatible with the cable racking 
design of the maintenance hole or pull box/hand hole, whichever is specified. 
It is also subject to trench width and/or depth determined by the terrain, 
presence of other structures and the working space requirement.

EW-3.6.9 Conduit Section Length and Diameter Considerations

Section Length

The section length of the conduit shall be made as long as possible to reduce 
the number of maintenance holes and/or pull boxes to be installed, the number 
of splices to be made and other associated setups for the construction and 
installation.

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)
g)

h)

Frequency and location of present and future subsidiary ducts and 
branch cables, if any
Location of load coil, 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 pulling 
tensions and bends, maintenance holes for cable splicing due to 
limitations on cable length and maintaining the safe environment of 
the maintenance holes.
All applicable laws, codes and standards

Diameter

The diameter of the conduit/duct shall be at least 1.15 times the diameter of the 
cable or one-half trade size larger than the largest diameter of cables to be 
pulled inside, whichever provides a greater clearance. However, for this 
Contract, at least 50mm diameter conduit of schedule 40 shall be used.

The diameter of the pulling eye is more important. If the pulling eye is not 
already installed to the cables from the manufacturer, a core hitch shall be 
provided on site for pulling the cables within the duct.

Except for small cables, the diameter of the pulling eye can be calculated using 
the following formula:

dp < l.ldr

Where:
de = diameter of the pulling eye 

dc = diameter of the cable
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EW-3.6.10 Clearances

The Supplier shall install and maintain the minimum recommended 
separation/clearanoes from other utilities.

For cable crossing any other utility, the Supplier shall maintain the 305 mm (12 
inches) separation. Cabling system shall always allow safe access during 
installation, inspection, operation and maintenance. The Supplier shall also 
make sure that crossing of cables shall not transfer any load from one cabling 
system to another. Also, for cable crossing the road, railroad and waterways, it 
shall be protected by a metal or rigid plastic duct.

The minimum clearances required between telecommunication conduit 
systems and outside surfaces of foreign structures are as follows or as 
specified in the latest applicable codes and standards.

Structures Minimum Separation
Power or other Conduits 3 inches in concrete

4 inches in masonry
12 inches in earth

Pipes (gas, oil, water) 6 inches when intersecting
12 inches when in parallel

Power conduit terminated 
on poles

Separate poles, if possible
If on same pole, terminated at 180° but not 
less than 90°

Railroads 50 inches below the top of rail when 
intersecting

Street railways 36 inches below top of rail

EW-3.6.11 Burial Depth

It is the Supplier’s responsibility to be knowledgeable and aware of any unusual 
depth requirements that are established for any subsurface structures 
determined along the conduit path.

For Direct Buried:

For balanced twisted-pair, it shall be buried at least 610 mm (24 inches). While 
for areas where future excavation is anticipated, this could be adjusted at a 
greater depth.

For cases where the cable or a section is placed inside a protective 
encasement, the minimum depth can likewise be adjusted to a lesser depth 
depending on the existing lav«/s and standards.

For Underground:

The minimum depth of the conduit shall be 0.8m below the surface grade to the 
top of the conduit. Live or Dynamic ioads and Dead or Earth loads shall be 
considered in determining and designing the depth of the conduit. Also observe 
the clearance required between different faciiities.

NATIONAL POWER CORPORATION

Ql) VI-EW-3.0-13



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP23Z1543Se

EW-3.6.12 Conduit Formations

The Supplier shall ensure proper cable racking within the pull box and minimal 
changes in the cable formation prior to its entry to the pull box.

The following are recommended to be done to ensure that the appropriate 
cable formations are maintained;

a) Main conduit shall enter the pull box halfway between its floor and 
ceiling, or as specified by NPC.

b) For wall racking, splayed duct bank entrances shall be at the end walls 
of the pull boxes. Cable racking system shall also be employed in order 
to maintain the separation requirement between the communication 
and power cables, at all times.

c) If the number of conduits to be placed in the pull box is less than its 
capacity, the upper space is reserved for future use. Conduits shall 
enter at the lowest level of the pull box or as specified in the Bid 
drawings.

d) Conduit entrance shall be sized at the maximum number of conduits to 
enter the PB to avoid future wall breakouts.

Applicable conduit formations shall be adapted and the use of individual 
conduits for establishing formations shall be in accordance with fthe latest 
version of OSPDRM and/or any applicable laws, codes and standards.

EW-3.6.13 Drain Slope

The Supplier shall ensure that the conduits installed have drain slopes at all 
points of the entire run to prevent water from accumulating into the conduit and 
to allow its drainage. The minimum slope of the conduit from its center towards 
the pull box or from any terminating point such as a building is 10 mm per meter.

EW-3.6.14 Conduit Type, Construction and Maintenance

All miscellaneous materials required for proper installation shall include, but 
are not limited to, the following:

a) Plug and fillers, coupling and bends;
b) Spacers, inserts and ties for conduits:
c) Conduit splicing solvent and connector material for uPVC conduit, if 

uPVC conduits are used;
d) Fire barriers, duct and conduit sealant: and
e) Anchor bolts or expansion bolts, hangers, lock washers, shims, etc.

Conduit edges shall be reamed and smoothened to avoid damage to 
conductor outer sheath during conductor installation. The conduits shall 
have the following characteristics:

a) High mechanical strength
b) Heat resistant
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All embedded conduits, boxes and fittings required for the power conductors 
including all necessary hardware and accessories such as screws, bolts, 
concrete inserts, clamps, locknuts, couplings shall be furnished by the 
Contractor. The required quantities of various items of conduits and 
associated materials shall be furnished in accordance with the installation 
requirements.

During installation, due precautions shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in 
an approved manner. Conduit runs shall be sealed using caps and discs or 
plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be checked to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at equipment mounted on 
concrete bases shall be brought up to the equipment within the concrete 
bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors for communication running underground shall 
be buried to a minimum of 0.8m of backfill cover, in all soil conditions, except 
for where hard rock conditions are encountered. The depth in hard rock 
conditions can be relaxed to at least 0.3m backfill cover over the uppermost 
duct.

EW-3.6.15 Conduit Type

The Supplier shall install uPVC conduit for communication. However, for 
sections that require directional boring, HDPE shall be used. The PVC shall 
be in accordance with NEMA TC-6 and/or TC-8 and/or ASTM F512-06 
Standard Specifications for Smooth-Wall (PVC) conduits and Fittings for 
Underground Installation. For schedule 40 rigid non-metallic conduit, they 
shall be in accordance with NEMA TC-2.

Non-metallic conduit shall be made of un-plasticized polyvinyl chloride 
(uPVC) smooth walled inside and outside, colored 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.

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.
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The Supplier shall use specific type of glue to connect the sections of the 
conduit and shall ensure that foreign materials cannot enter from the joints. 
Bended or curved sections of the conduit, as needed, shall be factory-made 
and the Supplier shall use lubricants to reduce the friction when pulling the 
cables. Lubricants can be applied during the manufacture of the conduits or 
can be applied on-site during the cable pulling.

In case of minor obstructions and misalignments, rodding shall be done to 
correct such issue. However, for broken conduit, it shall be unearthed and 
repaired accordingly.

Conduit casings shall be used to provide extra protection to the conduit for 
situations wherein an open trench cannot be provided. The casing and its 
installation shall be in accordance with 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 Installation Load (MRIL) is the load a certain cable can 
withstand without experiencing electrical or mechanical degradation. MRIL is 
obtained from the cable’s manufacturer.

Pulling tension shall be constantly monitored during the installation. Tension 
meter or dynamometer shall be installed into the mechanical pulling device 
placed between the cable head and the power winch. The pulling device shall 
also be equipped with a limit clutch for adjusting the tension. The maximum 
pulling tension of the cable as specified by the manufacturer shall never be 
exceeded during the installation. For the winch cable, the maximum pulling 
tension 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 pulling 
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.

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
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than the runs to minimize the damage on the cabie during cable pulling. Still, 
lubricant shall be used on these sections.

The minimum requirements for curved sections are as follows:

Curvature Radius Reauirement
12 m or more Shallow curves can be formed from 

straight individual plastic conduits 
arranqed in continuous lenath.

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 51 mm 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 with 
Occupational Health and Safety (OSH) standards.

Prior to trench work, especially for long span, use of uniform color-coded small 
flags or paint is recommended in marking the surveyed site and proposed 
excavation route.

The Supplier is expected to employ the best suited method for trenching. 
Depending on the method used, trench width can range from 76 mm to 610 
mm while the depth can be up to 2.3 meters.

The use of any mechanical means during excavation is not recommended 
within 1 meter from any other utilities.

For Underground, Trench Depth shall be able to accommodate the height of 
the entire conduit formation and the additional 610 mm for top cover and 
bedding, if needed.

For the backfill, its volume varies depending on 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 where 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 excavations, as well
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as for easily locating the facility. The Supplier may opt to choose other forms 
for marking the buried cables/conduits. Warning tapes are placed at 6in to 12in 
below the ground line.

I

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.

For conduits 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.

Conduit supports shall be modular-type hangers designed to support and 
maintain the integrity of the conduit and each bridge crossing shall be 
individually designed to cater each bridge design and limitations.

The conduit must also be designed so that no disengagements at joints and 
couplings, excessive stresses and deflections will happen during temperature 
changes.

Bridge crossing including conduit hanger intervals, expansion joints, braces 
and anchors among others, shall be in accordance with applicable codes and 
standards for outside plant installations.

EW-3.6.21 Confined Spaces

The Supplier shall ensure that the confined spaces are well equipped and 
installed to protect the personnel from possible hazards that may happen while 
they are in the area such as suffocation, entrapment, explosions, and vehicular 
accidents.

The Supplier shall construct and install confined spaces in compliance with 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 Puli Boxes

Use of Hand Holes/pull boxes in underground installation is only allowed for 
pull-through points and not for splice points. It shall be constructed to facilitate 
the placement of cables, aid in pulling of cables exceeding two bends of 90deg 
or a total of ISOdeg or the cable requires pulling in 2 segments because of its 
length. HH shall also have its drainage provision.

It is important to note that HHs are never to be used in the main conduit run 
and as replacement or alternative for PBs. It is also not to be used for cable 
runs having more than three 100mm or 4 trade size conduits. HHs are limited 
to have maximum size of 1.2m long, 1.2m wide and 1.2m high. More 
importantly, HHs are not intended for sharing with other electrical
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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.

I

EW-3.6.21.2 Other Confined Spaces

The use of pedestals and cabinets for above-grade environmental protection, 
security and accessibility to cable splices, terminals, joints, cable excess and 
equipment such as amplifiers, couplers, repeaters, splitters, multiplexers, 
transceivers, etc. shall be ensured by the Supplier. Vaults, if needed, shall be 
used either above or below the ground installations. They shall be mounted 
properly and appropriately depending on the accessibility requirement.

The Supplier shall ensure that pedestals and cabinets are carefully designed 
taking into consideration the different factors when designing the system such 
as the following:

a) Cable bend radius greater of equal to 15 times the cable’s diameter
b) Capacity to accommodate four cables for current and future use
c) Capacity to accommodate both inline and butt splice closures
d) Security
e) Flood control provisions
f) Weather-tight seals, gaskets, grommets
g) Cable storage to allov,r moving of splice closures to working locations
h) Proper ventilation
i) Rodent/Pest resistant
j) Environmentally controlled cabinets
k) Impact resistance
l) Moisture and chemical resistance
m) 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.

EW-3.6.22 Cabling/Spitcing Hardware

The Supplier shall ensure that cable splices are properly done, maintained and 
protected in order to provide reliable operation of the system.

Cabling hardware can be metallic or non-metallic 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 
cable re-entry.

Splice closures and covers used by the Supplier shall be classified and in 
accordance depending on its purpose and intended use.
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The Supplier may opt to employ any splicing methodology for twisted-pair 
cable. However, waterproof protection shall be used in these splices.

EW-3.6.23 Underground/Direct-Buried Closures

The Supplier shall use closures 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.

These closures shall be filled with an encapsulant to make them watertight. Re­
enterable encapsulant is removable to allow future splicing operations.

The Supplier shall use the appropriate closure depending on the number of 
cables entering and exiting the closure. Typical size ranges of underground 
closure are as follows.

Length Cable Diameter Sheath Opening Splice Diameter
553mm 13-41 mm 305mm 58mm
737mm 20-66mm 508mm 84mm
1143mm 30.5-86mm 914mm 135mm

However, the Supplier is recommended to consult/check with 
manufacturers to ascertain the exact capacities of their enclosures.

the

I
The Supplier shall use other cabling hardware as necessary for the cabling 
system being installed.

EW-3.6.24 Grounding, Bonding and Protection

The Supplier shall properly ground, bond and protect the cables and equipment 
to avoid hazards to people, property and the system. Proper grounding and 
bonding enhance the reliability of equipment and improve the signal integrity in 
a transmission medium by minimizing transient voltages that can induce 
unwanted signal into the system. These transient voltages are commonly 
external to telecommunication systems.

OSPs shall have protective measures against the presence of lightning stroke 
currents, voltage induction exceeding 300Vac, accidental contacts to power 
lines operating at more than 300V line to ground and ground potential rise 
(GPR) above 300V.

Grounding and Bonding shall be in accordance, but not limited to, the following 
minimum requirements:

1. A bond between power and telecommunication plant shall be 
established using at least 6AWG bonding conductor.

2. Cable shields shall be bonded to maintain its electrical continuity.
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I
For underground or direct buried cable dips in aerial cable runs there is 
no special protection required at junctions of aerial cables and short 
underground or direct-buried plastic sheathed cable dips.
For aerial to underground transitions, when the aerial cable is exposed 
to lightning and is connected to a single underground cable that runs 
for 305m or more before paralleling with other cables, the aerial cable 
shield at the last pole shall be grounded while the shield and support 
strand shall be bonded to an MGN VDL, if this exists, otherwise use a 
telecommunications ground rod.
For direct-buried plant exposed to power, the Supplier shall bond the 
cable wherever it is required. Protection requirements are based on the 
separation distance between two systems:

With separation of less than 0.91 meters from power cable:

a)

b)

c)

d)
e)
f)

Telecommunication shields shall be bonded at all above-ground 
telecommunications terminals, pedestals, housings/cases and 
direct-buried cable closures within 1.83m from any power 
apparatuses.
Terminals located near a power transformer shall be provided 
with a bonding conductor to connect either the transformer 
housing, primary/secondary neutral or secondary pedestal 
served from the transformer.
Grounding shall be provided at every other pedestal, if there is 
no transformer.
Grounding shall not be omitted on any two adjacent terminals. 
The maximum distance between ground locations is 305m. . 
Exposed points of telecommunication cable shall not exceed 
152m from a bond connection.

With separation of more than 0.91 meters from power cable:

a) Only bonding is required when direct-buried communication 
cable is separated from a power cable by more than 0.91m.

For Joint Random Direct-Buried Plant:

a) Communication cables directly buried with power conductors on 
the same trench where the minimum separation requirement of 
305mm is not achieved or sustained, joint random spacing is 
implemented. Joint random constructions have limitation on 
voltages as specified by NESC.

b) Power conductors shall include bare or semi-conducting 
conductors, grounded conductor and shall be jacketed. Overall 
jacket insulation with a copper concentric conductor is required 
to be grounded at least 8 times per 1,6km.

c) All bonds shall be made with 6 AWG solid copper wire and listed 
clamps and the bonding wire length shall always be at minimum.
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6.

7.

For underground cable bonding requirements, bond the cables with 
metallic outer sheath at every PBs while cables with plastic outer sheath 
are bonded at PBs wtiere the splice is located.
In aerial-to-underground transition or expansion, exposed cables shall 
have;

a) Established and maintained continuity of all metallic cable 
elements.

b) Metallic and non-metallic splice cases bonding and lead 
sleeves shall be connected to PB’s grounding system at every 
PB installed.

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

8. For splices within PBs, all metallic sheath members of cables including 
all closures shall be bonded to the PB’s grounding system.

EW>3.6.25 Building Entrance Protection

The Supplier shall electrically protect all exposed telecommunication cables
containing metallic components at the building entrance such as the following:

1. All exposed telecommunication cables that contain metallic 
components require electrical protection at the building entrance. 
Metallic sheath and strength members of all cables entering the building 
must be connected to the Telecommunications Main Grounding Busbar 
(TMGB).

2. Grounding and bonding of exposed air pressure pipes that are metallic 
or containing metallic vapor. Connect the metallic lining of the pipe to 
the grounding system of the PB for all air pressure equipment 
connected to air feeder pipe.

3. Install protectors for rnetallic pairs as well as fuse links, if needed
4. All entrance cable shields shall be closely grounded to the building 

entrance as much as possible.
5. Splice cases of entrance cables shall be made of fire-resistant material.
6. A minimum of 6AWG copper ground wire shall be used to ground the 

protector or protected cable terminal to the TMGB.
7. Bond together the protector ground, power ground and interior metallic 

water pipe system, if there is any.
8. Insulating joints or isolation gaps shall be used as necessary on 

corrosion-prone areas.
9. Telecommunications grounding and bonding shall not be attached to 

any cathodic protection system because this system is used for 
protection against galvanic corrosion of such structures by constantly 
sending low current to metallic ducts.

10. Sheaths of shields of all OSP cables shall be bonded of 6AWG copper 
wire or bonding ribbon to the telecommunications grounding system for 
low-risk areas to corrosion.

11. Isolation gaps for cables that are exposed to lightning or have power 
contact shall be installed by bonding the OSP sides of shields or
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12.

13.

sheaths and isolating them from the telecommunications grounding 
system.
In highly corrosive areas, insulating joints or isolation gaps shall be 
installed on all cables entering a building.
If isolation gaps are used, the following shall be made: 
a) Bridge the isolation gaps on exposed cables using decoupling 

capacitors to minimize the coupling noise.
Bond the metallic sheath components and metallic strength 
members of all entering cables by 6 AWG copper conductor or 
bonding ribbon. Cables and all metal elements must be isolated 
from all grounded objects and equipment on the OSP side of the 
insulating joint.
Locate insulating Joints near the entry point as much as possible. 
Bond the metallic sheath components and metallic strength 
members of all cables to TMGB with a minimum of 6AWG on 
the building side of the insulating joint.

b)

c)
d)

14. For cases where insulating joints are not present, bond the entrance 
cable metallic sheath components and metallic strength members to the 
TMGB using 6 AWG copper wire or bonding ribbon.

EW'3.6.26 Protectors

The Supplier shali install protectors as applicable and needed. The use of fused
and/or fuseless protector housing is recommended provided that:

a) For fuseless protector housing, installation of fuse link is required 
between the exposed plant and the protector to minimize the hazard of 
fire and shock. Fuseless protectors which are voltage-limiting devices 
shall only be used with fusible link which is a current-limiting device.

b) For fused protector housing, it is required to be installed in the event 
that there is no fuse link provided and/or a portion of service wire uses 
the same trench with power lines operating beyond a line to ground 
voltage of 300V.

c) For fuse links, the protector stubs of internal protector wiring shall be at 
least two gauges finer (larger AWG) than the entrance cable. A 
minimum of 0.6m of fuse link is required to be installed in conjunction 
with fuseless protectors for explosed OSPs to power.

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

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

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

g) Fast response secondary protectors shall be installed in series between 
the primary protector and the switching equipment at the main building. 
This shall also be provided at the remote station between the primary 
protectors and the station equipment. Protectors shall be conformant to 
UL497A.

h) 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
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done without accidentally disengaging a working circuit during 
maintenance. The communication link shall also be properly protected 
against any Interference such as Electromagnetic Interferences (EMI) 
and coupling impedance.
All necessary protection against lightning shall be installed including the 
proper.

i)

EW-3.6.27 Testing Procedures and Criteria

The Supplier shall test the grounding and bonding system to evaluate the 
bonding connections between telecommunication busbars and ac 
grounding/electrode.

These tests shall be performed after the installation of cables and grounding 
system and before the installation of end-use equipment.

The recommended True RMS measurement of AC current in the bonding 
conductors is less than 1 A. For DC current, it is less than 500 mA. Depending 
on equipment needs, the acceptable AC and DC measurement may vary.

The presence of abnormally high AC current levels indicates that there is a 
dangerous condition within the testing area. Wearing proper safety gears and 
taking precautions when splicing cables or grounding is important.

The two-point bonding measurement is also important to be performed using 
an earth grounding resistance tester configured for continuity test.
The test is performed by connecting the meter leads between the nearest 
grounding electrode and other metallic items. The recommended maximum 
value between these two points is 100 milliohms.

The Supplier shall refer to the equipment's manufacturer should there be any 
special set-up or safety precautions needed before and during testing.

EW-3.6.28 Maintenance and Restoration

The Supplier shall establish the guidelines for managing and maintaining the 
installed communication system and its infrastructure including the associated 
procedures in ensuring the continuous operation of the system within the given 
operating limitations as well as the restoration requirements during re­
establishment of components following its failure, if there is any.

The Supplier shall, within the warranty period, regularly conduct the routine 
inspection and maintenance of all spaces, pathways, splice enclosures, 
equipment, cable layout, etc. to extend the network's performance capabilities 
and prolong its useful life.

The Supplier shall submit a detailed maintenance plan subject for approval of 
NPC. The maintenance plan together with all the proper documentation shall 
ensure the smooth network maintenance by providing better understanding of 
the system. It shall address the skill set requirements, codes, standards and 
safety, records of cables, circuits, updated pathway segments indicating history 
of operation and maintenance, PBs, equipment baseline including their 
specifications, storage and replenishment of repair materials, training
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requirements, restoration procedures, maintenance schedule of ail OSP 
equipment including all periodic testing and calibration, management 
escalation procedures with contact information, among others.

EW-3.6.29 Routine Maintenance

The Supplier shall perform the routine maintenance regularly, of at least yearly 
within the warranty period, to examine the network for any abnormalities. It can 
be done physically or through the aid of sophisticated network monitoring and 
surveillance systems/devices capable to detect such abnormalities (e.g., 
changes in resistivity, continuity, indications of moisture and degradation, loss 
of sheath integrity). Such devices shall not affect the operation of the entire 
network.

Routine Maintenance checklist shall be prepared by the Supplier and shall be 
submitted to NPC. It includes verification of route markers placement and that 
no dangerous electrical conditions have been developed as well as the 
compliance of the network facilities with all safety regulations, applicable codes 
and standards. Routine Maintenance focuses on but not limited to:

a)

b)

c)
d)
e)

f)
g)

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 
Maintenance of specially designed systems such as facilities 
protected by air pressure.
Defective cable pair recovery system
Periodic inspection of OSP pathway structures for potential damages 
from earth movement, earthquakes, constructions and the likes.

EW-3.6.30 Demand Maintenance

The Supplier shall be able to address demand maintenance during the warranty 
period and shall be able to provide assistance in such cases after this period. 
Demand maintenance may be needed in response to cases, but not limited to 
the foliowing:

a) Facility location requests from underground location services as a 
mandated requirement and usually has limited time frame

b) Customer service demands
c) Relocation of OSP due to road improvements
d) Site improvements
e) Property augmentation/addition that imposes conflict to the existing 

OSP
f) Changes in clearance, separation and/or pole spacing
g) Obligations under joint-use agreements such as re-arrangement and 

replacement of components like poles
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h) Indications of imminent danger to the network or any specially 
designed network from a network monitoring and surveillance systems

i) Changes in road elevation affecting the requirements for PBs

Demand maintenance is not limited to damages that caused out-of-service 
condition and can also be needed in cases where damage to the network has 
been incurred by natural calamities like storm, earthquakes, etc., vehicular 
accidents, road washouts, floods, physical degradation and those hazards that 
disrupts public safety with the risk of losing the telecommunications network 
facility.

The Supplier shall also submit his comprehensive demand maintenance 
checklist to NPC.

EW-3.6.31 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.

I

An emergency recovery plan shall address and provide information of at least
the following:

a) Identification and contact of key personnel who must respond quickly 
and possess the necessary skill set to repair the problem. It is important 
that these key personnel have predefined duties and responsibilities 
and are properly trained.

b) Accessing and obtaining the right materials for repair. These materials 
shall be readily accessible and shall be sufficient in quantities.

c) Basic troubleshooting procedures shall be properly documented in a 
clear and concise manner. Restoration team must be familiar with these 
details and that a step-by-step procedure is recommended to be 
documented.

d) Restoration tools for emergency must always be easily accessible and 
ready to use. Such tools and equipment shall be maintained regularly 
and marked appropriately. Use of worn-out tools/equipment as an 
alternative shall be avoided as well as the use of equipment for routine 
maintenance in place of emergency equipment, even for short time is 
not recommended.

e) Critical circuits that need prompt response during an emergency shall 
be marked/documented in the plan. These circuits shall be of first 
priority when restoring the network. The first goal of OSP restoration is 
to restore the network's operation in a staggered but prioritized manner. 
Returning the system back to normal operation then restoring the 
system closely as possible to its original or improved operational 
parameters comes next.

f) Emergency test equipment shall be regularly calibrated and shall be 
readily available for use.

g) Minimize service interruptions and ensure safety of personnel by 
providing temporary grounding and bonding connections.

Emergency restoration procedure/plan shall be able to guide the restoration
team to identify and repair the problem, may it be temporary or permanent.
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I

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 taken whether its short or long term. An after-action report 
shall be submitted whenever a restoration is done and completed and shall 
contain preventive measures and recommendations to avoid the same problem 
from reoccurring. The plan is prepared to identify any OSP structure that 
requires revision and/or replacement.

EW-3.6.32 Documentation

The Supplier shall submit the Schematic Design/Diagram showing the initial 
proposed facility based on the gathered data from site survey. Construction 
documents and work prints shall also be submitted indicating the final design 
of the system as well as the specifications for installation and the record of 
changes made during installation. As-built drawings shall also be submitted. All 
documentations are subject to NPC’s approval.

The Supplier shall also provide his comprehensive design and construction 
specifications checklists in accordance with OSPDRM. The checklists can be 
modified as deemed necessary by the Supplier/Designer in order to fully detail 
ail the data required and used in the system.

The Supplier is also recommended to submit photographs and video recordings 
of the site or field sun/ey conducted. All other information that needs to be 
recorded shall be properly documented and such documents shall be provided 
to NPC.

The Supplier shall also submit photographs and video record with stamped 
dates of the conducted site survey as well as the route and the affecting factors 
determined and encountered during pre-installation, installation and post­
installation activities.

EW-3.7 PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shall be as presented below. 
However, the Supplier may offer similar or equivalent system architecture 
subject to NPC's review and approval.
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Figure 1; PEMS and Communication Diagram

EW-3.8 Warranty

The PEMS, including all its components, shall have a minimum warranty of five 
(5) years. This warranty shall be covered by a back-to-back warranty 
arrangement with the manufacturer. The supplier shall submit its warranty 
agreement with the manufacturer that stipulates the scope and responsibilities 
of each party. Both parties (bidder and manufacturer) shall be equally and 
severally liable for the failure of either party to perform warranty obligations.

EW-3.9 Measurement of Payment

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

EW- ELECTRICAL WORKS

EW-4.0 LIGHTING SYSTEM

EW-4.1 General

This specification covers the technical and associated requirements of 
complete lighting and power system and perimeter lighting system for the 
Design, Supply, Delivery, Installation, Testing and Commissioning of Kalayaan 
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 Control Room Extension;

2. Supply, Installation and Test of Complete Perimeter Lighting of 
the Solar PV Plant;

3. All other works necessary although not specifically mentioned 
and detailed but are required for the complete, safe and reliable 
operation of the Lighting and Power System for Kalayaan 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 would guarantee 
a quality superior to that guaranteed by the above standards. Use of other 
standards shall be subjected to the approval of National Power Corporation.
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EW-4.4 Lighting System

The lighting system covered by this specification shall include all outlets 
(convenience and power), switches, associated conduits and cables, lighting 
fixtures (indoor, outdoor and emergency), fittings, 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.

EW‘4.4,2 Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

All lighting fixtures when installed shall be free of leaks, warps, dents and other 
irregularities.

The hangers and brackets of all kinds for safety and proper installation of 
lighting fixtures shall be furnished and installed by the Supplier at his own 
expense.

The housing of lighting fixture shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy installation.

All lighting fixtures, samples and catalogues shall be submitted for NPC’s 
review and approval prior to the order. No lighting fixtures shall be installed 
without the approval of NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. 
Each fixture shall be wired to a single point with an adequate slack for proper 
connection. All lighting fixtures shall be protected from damage during 
installation. Any broken lighting fixtures, receptacles, stems and the like, shall 
be replaced with new parts, at no cost to NPC.
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I

Lighting Luminaires

a) Surface Mounted Type Luminaires

Light Emitting Diode (LED) tube iuminaires shall be quick start, 
high power factor, easily accessible when the luminaire is 
mounted in position.

b) LED Flood Light

Light Emitting Diode (LED) Flood Light shali be iP65 rated, 
forged with high quality aluminum alloy with dear tempered 
glass and built-in cooling fins.

c) Automatic Stand-Alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone 
emergency lamp of the self-contained battery unit as specified 
herein.

When the AC main supply is interrupted, the lamps shall be 
automatically switched ON with a time delay of 1 second to the 
battery-powered operation. Lamps shall be switched OFF when 
the batteries are discharged at the low-level voltage (below 
7.5V). The charging system of both maximum-constant voltage 
and constant current shall be able to recharge the completely 
discharged batteries to their full capacity within 20 hours or less. 
The charging system shall cut-off automatically and 
instantaneously upon reaching fully charged state.

Batteries shall be of long life, maintenance free, sealed lead acid 
type. The batteries shall have sufficient capacity to operate the 
lamps at full luminous efficiency for up to 3 hours after failure of 
the main supply.

Rated input voltage of the automatic stand-alone emergency 
lamps shall be 240 VAC, 1-phase, 60 Hz. Rated Output of the 
batteries shall be 12 Volt DC.

EW-4.4.3 Switches and Single Phase Outlets

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

Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted and 
fixed to the wall 1.37m above the finished floor level. The rating of the switches 
shall be 10A, 240VAC, single-phase.
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Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not exceeding 
250 Volts shall be in accordance with PEC for 2-pole three-wire (indoor and 
outdoor).

EW-4.4.4 Cables

Cable shall be stranded annealed copper conductor suitable for continuous 
temperature of 90'C when used in wet or dry location and 90'C when exposed 
to oil or coolant. The minimum size of conductor to be used shall be 3.5mm2.

Insulation shall be suitable for wet and dry location, fungi resistant and 
ultraviolet stable.

All cables shall be moisture and heat resistant, flame retardant polyvinyl 
chloride insulation, chemical and abrasion resistant nylon sheath. The cable 
specification shall meet ASTM specification, PNS 35, UL standard 83 and 
requirements of PEC.

The Supplier shall submit catalogues and/or brochures showing detaiis of 
cable insulation and ampacity ratings of all types of cables to be supplied for 
approval of NPC.

Cable Installation

EW-4.4.5

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 insuiation resistance and shall be tagged with 
respective cable number.

Conduit

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control conductors including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of various 
items of conduits and associated materials shall be furnished in accordance 
with the installation requirements.

During installation, due precautions shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an
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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 checked to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at equipment mounted on concrete 
bases shall be brought up to the equipment within the concrete bases, 
wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a minimum 
of 0.5m.

Non-Metallic Conduits

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

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.

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-4.4.6 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 piace 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

NATIONAL POWER CORPORATION VI-EW-4.0-5



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

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

LuzP23Z1543Se

attached to the pull box w:th 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.
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PART 1 - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

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 service and maintenance of the installations. The grounding 
system includes all major and minor equipment such as PV modules, mounting 
structures, inverters, AC combiner boxes, DC boxes, transformer and 
protection panel, ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the plant 
shall be furnished and determined by the Supplier at no additional cost to NPC.

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 electrical equipment during normal 
operation and during transient disturbances such as short circuits in the electric 
power system and during lightning discharges. The grounding system shall 
meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
Ground inq Desiqn Criteria

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

ground), kA 8

3 Grounding connection
(exothermic, compression, 
etc,)

Exothermic

4 Grid conductor (specify size 
and type)

> 100 mm2 tin-annealed copper 
stranded conductor (bare)

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

as inverter, transformer, 
ESS. etc.

> 100 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation
b. For motors/pu.mps rated 

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

> 50 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation
c. For motors/pumps rated 

below lOkW, perimeter 
lighting and fence
earthing

> 22 mm2 tin-annealed copper 
stranded conductor with 1.2 kV 

PVC Insulation
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ITEM DESCRIPTION REQUIREMENTS
6 Burial depth of grid conductor 

below finished grade, m 0.6
7 Ground mat design resistance 5 Ohms fmax.)
8 Permissible temperature rise 

of grid copoer conductor. °C 300
9 Ground Rod

a. Tvoe Cooper rod
b. Diameter, mm > 19 mm
c. Length/section, m > 3 m

10 Resistivity of crushed rock, 
(wet) Ohmmeter 3000

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

Refer to Bid Drawings

12 Soil resistivity (for
calculation), ohmmeter By Supplier1

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

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

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

Area 50 mm2

3 Overall Diameter, mm By Supplier

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

If in case the actual measured resistance of the Supplier-designed and installed 
ground grid is higher than specified in this section, the Supplier shall install, at

1 Design of grounding system is responsibility of Supplier including measurement of actual soil 
resistivity.
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no extra cost to the NPC, additional grounding rods, mats, grounding 
electrodes, etc., until the field-measured resistance is equal to or less than the 
specified value.

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

EW>5.1.2 Lightning Rod and Support

The lightning rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 16 mm and a nominal length of 2 meters.

The air terminal (lightning rod) shall be located at the highest point of the facility 
to capture the lightning strike to a preferred point, so that the discharge current 
can be safely directed via the down conductor to the grounding system. The 
lightning rod support shall consist of a minimum of 3.0 meters of galvanized 
iron piping mast. The Supplier shall give technical details of the protection 
including mounting and installation details for approval.

EW-5.1.3 Lightning Down Conductor

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

The lightning down conductor shall be made of electrical grade copper, with a 
minimum cross section 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.
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Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW'5.1.6 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. These 
materials shall be Cadweld or approved equal. The Supplier should submit 
detailed information describing the proposed process.

EW-5.1.7 Grounding Hardware

Terminal Lugs

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

EW-5.1.8 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cabie trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW-5.1.9 Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each other. 
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be done 
at both ends of each cable. Cable end boxes shall be earthed with copper cable 
connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2 tin- 
annealed copper conductor (one connection for each pole).
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Other Metallic Structures

Other types of metal structures within the diesel / solar PV plant area, not 
mentioned thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws for 
proper connection to the earthing system.

EW-5.1.10 Building Earthing

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

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

EW‘5.1.11 Fence Earthing

Steel fences around the switchyard or station shall be connected to the earthing 
system at appropriate connection point along the fence and at all corners and 
gate posts.

EW-5.1.12 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary 
to weld the grid joints and ground rod connections by exothermic process, 
including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW-5.1.13 Cable Tray Earthing

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

EW-5.1.14 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.
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EW-5.2 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price 
of each item as shown in the Schedule of Requirements - Electrical Works, 
Section VII of the Bid Document. The cost of each item shall cover all works 
required and described in the pertinent provisions of the specifications.
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EW-6.1 General

EW-6.2

I

This specification covers the furnishing of all labor, materials, equipment, tools 
and other incidentals for the erection/installation of switchyard take - off 
structures for Kalayaan Diesel Power Plant.

The work shall be performed and completed in accordance with generally 
accepted modern practice in the erection and installation of steel poles.

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

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/instailation 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; 
and

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

The Supplier shall perform the entire quantity of work necessary to complete 
the erection of the take-off structures at the Contract Unit Price, be it more or 
iess than the quantity herein estimated.
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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 poie(s) Including dressing and 
accessories meeting the requirements of the specification and industry 
standards.

EW-6.3 Codes and Standards

I

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 slated 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 voltage 
drop of 3% (max.).

EW-6.4.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or 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 oolvethvlene fXLPE)
b. Thickness, mm >4.5

4 Outer coverinq/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer’s Data
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EW-6.4.2

EW-6.4.3

I

ITEM DESCRIPTION REQUIREMENTS
c. Termite Protection 

Reauired Yes

5 Shielded Yes
a. Tvoe of Shieldino CoDoer Tape Screen

6 Provided with Filler and 
Binder Tape Yes

Insulation

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

Jacket

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

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. Ail 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 Ondoor. Outdoor) Outdoor
2 Rated voltaqe, kV 15
3 Nominal system 

voltaqe, kV 13.8
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ITEM DESCRIPTION REQUIREMENTS
4 Freouencv. Hz 60
5 BIL. kV 110
6 Ampere Frame 100
7 Interrupting Capacity, 

kA 10

8 Fuse Link
a. Type Universal buttonhead design
b. Current Rating. A Refer to Single Line Diagram

9 Lightning Arrester
a. Tvoe Metal Oxide Varistor (MOV), qapiess
b. Class (indoor,

outdoor) Outdoor

c. Rated frequency, 
Hz 60

d. Nominal system
voltage. kV 13.8

e. Duty cycle voltage 
(rating), kVrms 12

f. Maximum
Continuous
Operating Voitage 
(MCOV), for the 
arresters having the 
foiiowing duty cycie 
voitage. 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 
suitabie for 15 kV open type distribution cut-out to be used in the overcurrent
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protection of circuits. It is characterized by perfect time current characteristics, 
high mechanicai strength and reliable arc extinguishing performance, etc. The 
fuse link shaii 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 conforrns 
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.

EW-6.6

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

Bus Conductor and Hardware

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

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

EW-6.6.1 Technical Characteristics and Requirements

Describe herein is the general specification of the bus conductor, line materials 
and equipment to be supplied for this project. The bus conductor, line materials 
and equipment shall meet the following minimum requirements:
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ITEM DESCRIPTION REQUIREMENTS
Stranded Conductor Requirements

1 Type designation Aluminum Conductor Steel 
Reinforced (ACSR)

2 Code Name QUAIL
3 Conductor size 1/0 AWG ACSR
4 Amoacitv. A 230
5 Outer Lavers

a. Material Aluminum
b. Strandina No. 6
c. Calculated Cross-sectional

Area, mm2 Manufacturer’s Data

d. Coefficient of Elonqation (/°C) Manufacturer's Data
6 Core

a. Material Aluminum Clad Steel
b. Strandina No. 1
c. Caiculated Cross-sectional

Area, mm2 Manufacturer's Data

d. Coefficient of Elonqation f/°C) Manufacturer’s Data

7 Conductor Coefficient of Linear 
Expansion (/°C) Manufacturer’s Data

Conductor Hardware
1 Tension Clamp

a. Tvoe Bolted, U-Bolt
b. Material of Bodv Aluminum Allov

2 Connectors

a. Type
wedge pressure clamp for 
stranded conductor
connection

b. Angle and T-connectors type
wedge pressure clamp for 
stranded conductor
connection

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. Ail 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.
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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.

EW-6.7

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.

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 1 - TECHNICAL SPECIFICATION

WIW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, and other incidentals for all mechanical 
works enumerated hereunder or as shown on the accompanying drawings for 
the Design, Supply, Delivery, Installation, Testing and Commissioning of 
Kalayaan 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 modern practice in the design, supply, 
delivery, installation, test and commissioning of mechanical equipment and 
associated works for the safe and reliable operation of project.

All equipment and materials including its associated structures and necessary 
accessories which the Supplier shall supply and install, and which thereafter 
will be incorporated in the plant shall be new and unused. They shall be 
suitable for their intended purpose and appropriately matched to other items 
complying with all applicable regulations, quality, and dimension standards.

The Supplier shall closely coordinate with other disciplines to avoid 
interference with other works specified in the relevant sections of this 
specification.

MW-2.0 SCOPE OF WORK

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

The Supplier shall conduct actual inspection of the site and thoroughly 
investigate and familiarize himself with all the conditions at site, determine the 
required quantity of materials and equipment to be supplied/utilized during the 
project execution, determine possible sources of materials and equipment to 
be supplied, and verify the actual scope of works and relative costs. Any 
and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the site shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.

The Supplier shall also be responsible to assess and determine all and every 
work and service although not specifically detailed but are deemed required to 
fully complete the work and smooth execution of the project. Relative costs of 
any additional works or materials which the Supplier deemed required or 
necessary to complete the works shall be included in the bid proposal.
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The work to be done under this section shall comprise the furnishing of all 
labor, tools, equipment, supply of appurtenant materiais and other incidentals 
including installation/erection and test of ail mechanical works enumerated 
hereunder in accordance with the specifications contained herein and as 
shown in the drawings or otherwise directed by the NPC, which shall consist 
of but not limited to the following:

a) One (1) lot of Domestic Water Supply system consisting of five (5) 
units of hose bibb 20mm 0, one (1) set of garden hose with female 
thread hose connection and free standing hose reel, piping, valves, 
pipe fittings, bolts and nuts, pipe supports and other accessories 
including excavation and backfilling of embedded pipes, hydrotesting 
of the system and other incidentals as required to complete the piping 
system;

b) One (1) lot of Portable Type Fire Extinguisher to be installed as shown 
on the drawings and/or as specified in MW-5.2

c) Provide labels or Standard Plant Identification Number (SPIN) for all 
equipment, valves, piping, and instruments supplied; and

d) All other works and services including those that are not specifically 
detailed herein but are required to fully complete the project.

MW-3.0

MW-3.1

MATERIALS AND EQUIPMENT

General

MW-3.2

Ail materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from defects and imperfections and 
best suited for the purpose intended. Materials used in the manufacture and 
installation of all equipment to be furnished shall be of the required quality 
used in commercial products of reputable manufacturers. All equipment and 
materials shall conform to the latest specifications and provisions of approved 
standards of engineering societies or other equivalent standards approved by 
NPC. The work shall be performed and completed in a high-quality 
workmanship, in accordance with generally modern accepted practice in the 
fabrication, assembly, installation and test of all equipment and materials 
supplied by the Supplier, notwithstanding any omission from these 
Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation works 
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

Code and Standards

The supply, installation and test of equipment and materials shall conform to 
the latest specifications and provisions of the following engineering societies 
or other internationally accepted standards. Other standards which ensure 
equal or higher quality than the standards mentioned below will be accepted 
provided they meet the requirements of existing laws and regulations of the 
Government of the Republic of the Philippines.
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MW-3.3

MW-3.3.1

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 ail applicable State and local laws and regulations.

Piping System

PVC Pipe

Domestic water supply and distribution piping shall generally be constructed 
from Unplasticized Polyvinyl Chloride (uPVC) pipe. Class 150, conforming to 
ASTM D-1784 or approved equivalent, except othenrt/ise specified.

IVIW-3.3.2 Pipe installation

Ail Unplasticized Polyvinyl Chloride (uPVC) water piping shall generally be 
embedded not less than 300mm from the ground surface to the bottom of 
pipe.

Pipes that cross roadways or concrete pavement shall be provided with pipe 
sleeve of steel material or reinforced concrete pipe to protect the pipe from 
various loads imposed by passing vehicles, unless otherwise shown on the 
drawing. The pipe sleeves shall extend 600 mm beyond the shoulder of each 
pavement side.

The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the drawings and specifications or as 
directed by NPC. All pipes, fittings, valves, and appurtenances shall be free 
from dirt or other foreign matters before laying. In the installation of the pipes, 
care shall be taken to prevent the pipes from becoming clogged during the 
progress of the work. Should any pipe become either partially or wholly 
clogged before final acceptance of the work, it shall be cleaned out by the 
Supplier in a manner satisfactory to NPC or shall be replaced by and at the 
expense of the Supplier. Open end shall be temporarily plugged, otherwise, 
suitably closed when necessary. Special care shall be taken in carrying out 
the installation of joints, branches, valves, and other fittings.
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After installation, water pipe's 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.

MW-3.4 Tag Numbers/Standard Plant Identification Number (SPIN)

Tag Numbers or SPIN for all supplied equipment and materials shall be 
provided by the Contractor.

Tag Numbers/SPIN are designation codes which shall be used to achieve 
uniformity and standardization in identifying each component and equipment 
for installation, maintenance, documentation, and record purposes. The Tag 
Numbers/SPIN shall be clearly inscribed in a stainless steel or equivalent 
corrosion resistant metal in accordance with the NPC Standard Specifications.

Tag Numbers/SPIN are generally specified or indicated on the Bid drawings. 
In case of supplied equipment, portable type fire extinguishers, valves, 
instruments, or devices are not designated with tag numbers or SPIN, the 
Contractor shall assign a number subject to the approval of NPC.

MW-4.0 DOMESTIC WATER SUPPLY SYSTEM

MW-4.1 General

This section provides the essential information for the design, supply, 
installation, construction, test, and commissioning of Domestic Water Supply 
System to provide the water requirement of the plant including the required 
excavation and backfilling for embedded pipes.

The work includes the Interconnection with the existing domestic water supply 
line installed in Kalayaan Diesel Power Plant (DPP).

The work shall include, but not limited to the following:

a) Domestic Water Supply system consisting of five (5) units of hose bibb 
20mm 0 bronze body screwed ends Class 150, one (1) set of garden 
hose with female thread hose connection and free-standing hose reel, 
piping, valves, pipe fittings, bolts and nuts and other accessories;

b) One (1) lot of piping works, valves, instrumentation and necessary 
accessories including the required excavation and backfilling works for
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embedded pipes, hydrostatic testing of the system(underthe presence 
of NPC) and other incidentals as required to complete the piping 
system.

I

MW-4.2 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride {uPVC) pipe, Schedule 40 or Class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves shall be made of bronze or stainless steel, rising stem, union 
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged 
ends. Check valves shall be of swing type, cast bronze and with screwed 
ends.

Valves of all sizes shall have a rating of not less than Class 150.

The garden hose shall be 30m long outfitted with 20mm 0 female thread 
hose connection (for hose bibb) to be used for cleaning of solar panels and 
one (1) extendable/telescopic panel cleaning pole with squeegee and sponge 
at least 12ft (fully extended) with hose attachment (as specified on GW-8.0 
“Tools for Solar PV System). Garden hose shall also be provided with 
retractable free-standing hose reel with heavy duty carrying frame and 
revolving handle.

MW-4.3 Testing

After installation of the equipment, the Supplier shall perform necessary tests 
at the site to determine its compliance with the requirements of the 
specifications. Ail costs for testing shall be borne by the Supplier.

MW-4.3.1 Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times 
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be made 
between valves and sections of not more than 305m (1000 ft) in accordance 
with the American Water Works Association (AWWA). There shall be no 
leakage whatsoever from the pipes, fittings and connections for each section 
tested while the system is under the test pressure for the period of not less 
than thirty (30) minutes of the total time to inspect all portions of the waterline 
under test, 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.
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MW-5.0 FIRE FIGHTING SYSTEM

MW-5.1 General

I

MW-5.2

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.

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. 
(16.5ibs), 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 (5) years guarantee against 
leak.

MW-5.3

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.
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I
I

MW-6.0 AIRCONDITIONING SYSTEM

MW-6.1 General

This section provides the general technicai requirements and other essentiai 
information for the Air Conditioning System equipment to be supplied, 
instaiied, and tested by the Supplier,

The Air Conditioning System shall be provided in the containerized/pre­
fabricated control house which houses the generator control and protection 
panels (GCPP), associated electrical equipment and devices. The Supplier 
shall be responsible for determining the respective sizes/ratings of the Air 
Conditioning system in consideration to the various electrical equipment and 
devices installed in the control house and subject to review and approval of 
NPC.

All air-conditioning equipment shall preferably have one brand name and shall 
be the standard product of a reputable A/C manufacturer. In case other brand 
of A/C equipment are to be used to meet with the specific requirements in the 
bid document, catalogues and other supporting documents shall be submitted 
for NPC’s review and approval.

The power supply for the air-conditioning equipment shall be 230V, single 
phase, 60 hz.

Refrigerant to be used shall be environmentally friendly.

All necessary transformers and electrical materials shall be included in the 
Supplier’s supply if power ratings provided are other than the one’s specified 
above.

MW-6.2 Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
27°C
80% to 100%

b) Indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature 
Relative Humidity

c) Area to be air-conditioned shall be:

24°C ± 3°C 
50% ± 5%

I

C.1 Containerized Control Room (as indicated In the Schedule of 
Equipment and as shown in the Bid Drawings)

NATIONAL POWER CORPORATION VI-MW-7
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MW-6.3

I

Schedule of Equipment

1. Air-Conditioning Unit

Location Quantity Cooling
Load Type

1a) Control
Room

One (1) 
unit

14,000
kJ/hr

Inverter
Window Tvoe

MW-6.4 Air Conditioning System

MW-6.4.1 Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, installing, testing and commissioning of window/inverter type air 
conditioners to provide a fuily ventiiated and air-conditioned rooms. The work 
shall include other accessories even though not specifically mentioned in this 
specification but are necessary to obtain a complete set for the safe and 
reliable operation of the system as a whole.

All installation works shall include provision of opening for the air conditioning 
unit/s inciuding its mounting brackets.

All electrical materials such as circuit breakers, including all power and control 
wires, supervision, electricai outiets, fittings and conduits shall be included 
and provided by the Supplier.

The type and quantity of air conditioning equipment to be supplied shall be as 
specified in Clause 6.3 (Schedule of Equipment) or shown on the drawings.

All air conditioning units to be supplied and installed shall have the following 
features/accessories but not limited to;

• With Remote Controller and Holder
• With automatic and manual swing louver control
• Cool Mode
• Fan Mode
• Automatic Mode

MW-6.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the 
control house is as specified in the schedule of equipment or shown on the 
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall be 
provided with a room thermostat and sensing element which detect changes 
in room temperature and adjust it to desired cooling by automatic actuation of 
the compressor. Compressor shall be provided with thermal overload device 
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V 
AC, single phase and 60 Hz power supply.
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Mounting brackets which are properly fixed on the wall shall be provided to 
support the suspended portion of the air conditioner unit. Weather seals shall 
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the 
window type air conditioning units.

MW-6.5 Installation and Painting

The Air Conditioning Unit/s shall be installed as indicated in the drawings or 
as directed by NPC. After installation, all exposed and unfinished surfaces 
shall be thoroughly cleaned and washed, possibly by chemical of all rust, oil 
and other foreign matters and shall be repainted in accordance with the 
manufacturer's standard or as approved by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil 
and other foreign matters and shall be painted with epoxy primer and two (2) 
coats of finish paint.

MW-6.8

Painted surfaces of all equipment which are damaged during transport and 
installation shall be repaired or touched-up as necessary to prevent rusting, 
corrosion, etc. until the final finish painting application Is made.

Spare Parts

The Supplier shall supply the standard spare parts for one (1) year operation 
or as recommended by the manufacturer. Any replacement spare parts 
required during the warranty period shall be supplied by the Supplier at no 
cost to NPC.

MW-6.7 Acceptance Test

Before the Completion of Works, the equipment shall be tested in the 
presence of NPC to determine whether the requirements of the specifications 
have been met. Any defects found that are inherent in the equipment shall be 
remedied at the expense of the Supplier.

MW-6.8 Submittal

The Supplier shall submit the type and model of the air conditioning unit/s for 
the approval of NPC prior to purchase.

MW-7.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or material are placed in operation and/or use, it will perform 
in the manner as set forth in the Contract.
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MW-8.0 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
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PART II - TECHNICAL DATA SHEETS 

EW - ELECTRICAL WORKS 

Documents to be Submitted during the Bid 

TABLE OF CONTENTS

-iH.L DESCRIPTION
■ vi;*.Iv,L.-4’^! :

Annex A Letters of Authorization and Guarantee Statements VI-TDS (EW)-Bid-1

B-1.0 Solar PV Plant VI-TDS (EW)-Bid-2

B-2.0 Solar PV Modules VI-TDS (EW)-Bid-2

B-3.0 String Inverter VI-TDS (EW)-Bid-2

B-4.0 Solar PV Plant (SPP) Transfoimer VI-TDS (EW)-Bid-3

B-5.0 Energy Storage System (ESS) Transformer VI-TDS (EW)-Bid-3

B-6.0 Energy Storage System VI-TDS (EW)-Bid-4

B-7.0 Battery Modules VI-TDS (EW)-Bid-4

B-8.0 Power and Energy Management System VI-TDS (EW)-Bid-5
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PART II - TECHNICAL DATA SHEETS

EW - Electrical Works

Technical Requirements

1. The Bidder is required to provide all the information required under the column “Supplier’s 
Data”. Although not given by NPC, the Supplier's Data shall be based on the International 
Standard.

2. NPC’s requirements are indicated below. The Supplier shall indicate their data 
corresponding to the said NPC requirements to facilitate evaluation of Supplier's 
compliance to the specifications.

3. Deviation from the requirements indicated in the technical data sheets and non-submission 
of the required drawings and documents listed as Annexes A and B shall be ground for 
disqualification.

4. All data and information specified in the requirements shall be in English language.

Name of Firm Name & Signature of Representative Designation
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ANNEX A - LETTERS OF AUTHORIZATION AND GUARANTEE
STATEMENTS

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) Moduie
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.

Name of Firm Name & Signature of Representative Designation
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B-1.0 SOLAR PV PLANT

ITEM
I NPC

ESCRIPTION I REQUIREMENTS SUPPLIER’S
DATA

B-1.1 Total Capacity of Solar PV 
Plant at AC Side At least 150 kW

B-1.2 Total Number of Inverters 
connected in parallel By Supplier

B-2.0 SOLAR PV MODULES

ITEM i. ; pESCRiPTION i
NPC

REQUIREMENTS
SUPPLIER’S 

i 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 V:'; ■

B-3.1 Manufacturer By Supplier

B-3.2 Model By Supplier •

B-3.3 Place of Manufacture By Supplier

B-3.4 Rating <80kW

B-3.5 Efficiency >95%

1 Refer to EW-1.2 Solar PV Module (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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DESCRIPTION ; . NPC
requirements

SUPPLIER’S
DATA

B-3.6 Output Voltage (Vac)
480 V (nominal voltage 
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 Topology Transformerless

B-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-4.1 Manufacturer / Brand By Supplier

B-4.2 Place of Manufacture By Supplier

B-4.3 Rated Capacity 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
" K DESCRIPTION NPC

REQUIREMENTS
SUPPLIERS' ... .. .(Lvi-Tx

DATA
B-5.1 Manufacturer / Brand By Supplier

B-5.2 Place of Manufacture By Supplier

B-5.3 Rated Capacity 225 kVA

B-5.4 No. of unit/s 1 set

B-5.5 Number of phase Three (3)

B-5.6 Rated operating frequency,
Hz 60

Name of Firm Name & Signature of Representative Designation
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B-6.0 ENERGY STORAGE SYSTEM

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 Nominai Rating (kW) 150+10% overload

B-6.5 Usable Energy a 150 kWh

B-6.6 Power Swing (kW) 150

B-6.7 Reverse Power Swing (kW) 150

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 
Enciosure/Cabinet as stated 
in EW-2.4 ESS

Required

B-6.12 Manufacturer's Track Record > 5 years

B-7.0 BATTERY MODULES

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

B-7.1 Model By Supplier

B-7.2 Manufacturer By Supplier

Name of Firm Name & Signature of Representative Designation
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ITEM pj : DESCRIPTION NPC
REQUIREMENTS

SUPPLIERI^'
DATA

B-7.3 Chemistry NMC, LMO, Blended LMO 
/ NMC, LFP

B-7.4 Gross weight of one Battery 
Module3 By Supplier

B-7.5 Nominal Capacity (Ah) By Supplier

B-7.6 Current Operational Install 
Base At least 1 MV\fti

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 Controller

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 Controller4

B-8.8 Manufacturer By Supplier

B-8.9 Model By Supplier

3 Refer to EW-2.4.2 Battery Modules/Batteries (d)
4 If the Solar/PV controller and the ESS Control System/ESS controller Is built-in the String lnverter{s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S ; 
DATA

B-8.10 Place of Manufacture By Supplier

ESS Controller/ESS Control System5

B-8.11 Manufacturer By Supplier

B-8.12 Model By Supplier

B-8.13 Place of Manufacture By Supplier

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
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PART II - TECHNICAL DATA SHEETS

EW - ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification
TABLE OF CONTENTS

SECTION DESCRIPTION , PAGEyf.

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 Bus Conductor and Hardware Vl-TDS (EW)-PQ-15

G-14.0 Job Site Cameras Vl-TDS (EW)-PQ-15

G-15.0 Spare Parts for Solar PV System, Energy Storage 
System(ESS), Power and Energy Management Vl-TDS (EW)-PQ-16
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G-16,0 Standard/Special Tools for Solar PV System VI-TDS (EW)-PQ-17

G-17.0 List of Other Documents To Be Submitted in 
Addition To The Technical Data Sheets VI-TDS (EW)-PQ-18
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PART II - TECHNICAL DATA SHEETS

EW - Electrical Works

Technical Requirements

1. The Bidder shali complete and submit this document together, with the equipment 
brochure/technicai datasheets of major equipment {i.e. Solar PV Modules^ String Inverters, 
ESS, Battery Modules, PEMS and Transformers) during the post-quaiification. 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 Coiumn "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 shali be a ground for disqualification.
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ANNEX C SCHEMATIC DIAGRAM

The following Drawings and Documents shall be submitted by the Supplier in 
sequential order as listed hereunder as Annexes during the bid process. All data and 
information shall be in English language and shall be drawn using the metric system as 
unit of measurement.

Annex C Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant 
(with ESS) showing all equipment/components to be furnished including 
interfacing and communication system of the Solar PV with the Existing 
Power Plant

Note: Failure to submit drawings and documents listed hereunder Annex C shall
be ground for disqualification.
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ANNEX D - ESS Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed

(MW)
Date Installed Client’s Name Location Client’s Contact Details 

(including email address)

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

ANNEXE - 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 Finn Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)
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ANNEX F PEMS Manufacturer’s Track Record Data Sheet

Brand and 
Model

No. of Units 
Installed Date Installed Client’s Name Location Client’s Contact Details 

(includinq email address)

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

G-1.0 SOLAR PV PLANT

DESCRIPTION
NPC .

REQUIREMENT^P

G-1.1 Total Number of Modules By Supplier

G-1.2 No. of Modules in Series (String) By Supplier

G-1.3 Number of Parallel Combination By Supplier

G-1.4 Number of Inverters By Supplier .

G-2.0 SOLAR PV MODULES

ITEM DESCRIPTION •
NPC

REQUIREMENTS SUPPLIER’S DATA

G-2.1 Manufacturer By Supplier

G-2.2 Model By Supplier

G-2.3 Cell Type Crystalline Silicon

G-2.4 Rated Power (Wp) at STC1 By Supplier

G-2.5 Module Efficiency At least 21%

G-2.6 Solar PV Module Service Life By Supplier

G-2.7 Rated Voltage (V) at STC By Supplier

G-2.8 Rated Current (A) at STC By Supplier

G-2.9 Open Circuit Voltage (Voc) at
STC By Supplier

G-2.10 Short Circuit Current (Isc) at STC By Supplier

G-2.11 Power Tolerance ±3%

G-2.12 Dimension (L x W) By Supplier

G-2.13 Weight (kg) By Supplier

1 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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SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

ITEM :; DESCRIPTION
NPC ,

REQUIREMENTS . SUPPLIER’S DATA

G-2.14 Junction Box IP Rating 1P65

G<3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA i

G-3,1 Manufacturer . By Supplier'

G-3.2 Model By Supplier

G-3,3 Inverter Power Rating (kW) s 80

G-3.4 Efficiency at Rated Power >95%

G-3.5 Input DC Power (kWp) By Supplier

G-3.6 No. of MPPT At least One (1)

G-3.7 Input Voltage Range per MPPT 
(V) By Supplier

G-3.8 Maximum Open Circuit Voltage 
oer MPPT (\T> 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 

Doints)
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 
Ratina By Supplier

G-3.16 Total Harmonic Distortion 5%

G-3.17 Operating Temperature Range 
(°C) By Supplier

G-3.18 Data Interface Modbus

G-3.19 Topology Transformerless

G-3.20 Ingress Protection Rating IP65

Name of Firm Name & Signature of Representative Designation
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ITEJI „; DESCRIPTION^ NPC
REQilREMENTS SUPPLIER’S DATA

G-3.21 Over current Protection Required

G-3.22 Overvoltage Protection Required

G-3.23 Anti-Islanding 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

IT^;' " DESCRIPTION ':'T#NPC
REQUIREMENTS

SpPLIER’S dat^

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 
Biohenvls fPCB) free

G-4.7 Type Two-winding
Transformer

G-4.8 Audible Sound Level Refer to Table specified 
under EW-1.10.3.8

G-4.9 Vector Group YNdll

G-4.10 Temperature
• Ambient Temperature 

(°C) 40

• Temperature Rise (C°) 65

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

: ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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-Wnding 1.2

c. Basic Insulation Level (kV)

• H-Winding 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 Capacitym 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 T ransformer Losses By Supplier

G'4.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer’s 
specified value

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)
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ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA

• 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) By Supplier

G-5.0 DC BOX

; ITEM desci^ptiqM NPC r:
REQUlREMENfS SUPPLiER!S;bATA

G-5.1 DC Circuit Breakers

Continuous Current Rating By Supplier

G-6.0 AC COMBINER BOX

i) ITEM ^ .• DESCRIPTION NPC :
REQUiREMENtS v :

; SUPRUER’S^AtA

G-6.1 Circuit Breakers

Continuous Current Rating By Supplier

G-7.0 ENERGY STORAGE SYSTEM

ITEM descriptioniI
► ................... iK

d ur,.... NPC.
> REQUlteMENTS-

G-7,1 Manufacturer By Supplier

G-7,2 Model By Supplier

G-7.3 Nominal Power Rating (kW) At least 150

G-7.4 Usable Energy (kWh) At least 150

Name of Firm Name & Signature of Representative Designation
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PV-DIESEL HYBRID SYSTEM (WITH ESS)
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grijEM NPC
REt^iiMENTS^Mi

j^PLIER'^I^TA

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^I^J;^,

G-8.1 Manufacturer By Supplier

G-8.2 Model By Supplier

G-8.3 Chemistry NMC, LMO, Blended 
LMO/NMC, LFP

G-8.4 Nominal Capacity By Supplier

G-8.5 No. of Cells per Module By Supplier

G-8.6 Electrical Characteristics

• Nominal , Terminal
Voltage (Vdc) By Supplier

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)
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ITEM - DESCRIPTION . NPC
7 • jREQUIREMENtS ;i^ppLiE^4i|fe;

• Minimum Operating
Voltage (Voc) By Supplier

• Maximum Operating
Voltage (Voc) By Supplier

• Maximum Normal State 
of Charge (MaxNSoC)2

. (%)
By Supplier

• Minimum Normal State of 
Charge (MinNSoC) (%) By Supplier

• Nominal C-rate @ 26°C3 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)4 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 - DE^dRiPTldN NPC >
REQUIREMENTS T

' ..t'i^A^vlH^-ii-it^KV^-
^rSUPPtlER^S D^A

G-9.1 Manufacturer/Brand By Supplier

G-9.2 Model By Supplier

G-9.3 Rated Capacity (kVA) 225

2 As defined under Section VI - Technical Specifications Clause EW-2.1
3 Refer to EW-2.4.2 Battery Modules/Batteries (b) whenever the Supplier opt to furnish 
battery modulus with less than 1 C-rate.
4 Refer to EW-2.4.2 Battery Modules/Batteries (d).

Name of Firm Name & Signature of Representative Designation
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ITEM • DESCRIPTION Npc ■
: 1 REQUIREMENTS' r, SUpPUER'S^ATA;

G-9.4 Number of Phase Three (3)

G-9.5 Type of Cooling ONAN

G-9.6 insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biohenvls fPCB) free

G-9.7 Type Two-winding
Transformer

G-9.8 Audible Sound Level Refer to Table specified 
under EW-2.4.7.3.8

G-9.9 Vector Group YNd11

G-9.10 Temperature
• Ambient Temperature

(°C) 40

• Temperature Rise (C°) 65

G-9.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta

G-9.12 Insuiation Level

d. Nominal Voltage Level (kV)

• H-Winding 13.8

• X-Winding By Supplier

e. Highest Voltage Level (kV)

• H-Winding 15

• X-Winding By Supplier

f. Basic Insuiation Level (kV)

• H-Winding • 95

• X-Winding By Supplier

G-9.13 Winding Material 100% Copper

G-9.14 Bushing Material Porcelain

Name of Firm Name & Signature of Representative Designation
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PV-D1ESEL HYBRID SYSTEM (WITH ESS)
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7 ;v requirements:
|si^ffiERfSlD|TA;:

G-9.15 No. of Bushing Three (3)

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± 2 k 2.5%

• X-Winding N/A

G-9.20 Transformer Losses By Supplier

G-9.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer's 
specified value

• Total Loss
Not more than 6% of 
the manufacturer's 

specified value

• Impedance
+ 10% of the 

m.anufacturer's 
specified value

G-9.22 Ground Terminal Connection Suitable for 100 mm2 
copper conductor

G-9.23 Weight of Oil (kg) By Supplier

G-9.24 Total Weight (kg) By Supplier.

G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM DESCRIPTION
• T' I- . . ,

REQUIREMENT^p'i
G-10.1 Manufacturer By Supplier

G-10.2 Model By Supplier

G-10.3 Communication ModBus or CAN

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DiESEL HYBRID SYSTEM (WITH ESS)
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6-11.0 POWER CABLES5

ITEM DESCRIPTION • NPC. ■;
REQUIREMENTS

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 90eC 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 
polvethvlene fXLPE)

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 
COMBINATION6

ITEM :; - DEsm^m. NPC
REQUIREMENTS

G-12.1 Manufacturer By Supplier

5 Refer to EW-1.8 and EW-6.4 specifications
6 Refer to EW-6.0 specifications

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

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

LuzP23Z1543Se

G-13.0 BUS CONDUCTOR AND HARDWARES7

ITEM DESCRIPTION REQUIREMENTS
SUPPLlER’iiATA

Stranded Conductor Requirements

G-13.1 Manufacturer By Supplier

G-13.2 Type designation
Aluminum Conductor 

Steel Reinforced 
fACSR)

G-13.3 Conductor size 1/0

G-13.4 Ampacity, A 230

Conductor Hardware

G-13.5 Tension Clamp

a. Type Bolted, U-Bolt

b. Material of Body Aluminum Alloy

G-13.6 Connectors

a. Type
wedge pressure clamp 
for stranded conductor 
connection

b. Angle and T-connectors type
wedge pressure clamp 
for stranded conductor 
connection

G-14.0 JOB SITE CAMERAS8

/ITEM • j DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.1 Manufacturer By Supplier

G-14.2 Type Time-Lapse Camera

G-14.3 Quantity At least 2 sets

7 Refer to EW-6.0 specifications
8 Refer to EW-1.11

Name of Firm Name & Signature of Representative Designation
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DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.4 Control Display
Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)
G-14.5 . Image Sensor Resolution At least 1,3 

Meoapixel CMOS
G-14.6 View Angle At least 110 degrees 

viewing ancle
G-14.7 Still Image Resolution 1280x720

G-14.8 Time Lapse Interval 15 minutes/ 
User-procrammable

G-14.9 Battery Type
Standard AA or AAA 

Size
Alkaline Batteries

G-14.10 Battery Life At least 120 days of 
image recording

G-14.11 Additional Battery (Spare) To Be Provided

G-14.12 Enclosure IPX4 compliant

G-14.13 Storage Memory SDHC

G-14.14 Storage Capacity 32GB

G-14.15 Additional Storage per camera 
(Scare) At least One (1)

G-15.0 SPARE PARTS FOR SOLAR PV SYSTEM, ENERGY 
STORAGE SYSTEM(ESS), POWER AND ENERGY 
MANAGEMENT SYSTEM(PEMS) AUXILIARIES9 (Minimum 
Requirements as Specified in the Technicai Specifications and 
Manufacturer’s Standard and Recommended Spare Parts)

itEM DESjSRiPT iON QTV. SfiELFl interval:of
REPLAGEMENT

G-15.1 Memory Cards/ Data Storage 2 units

G-15.2 Spare Wind Anemometers 3 pcs

G-15.3 Spare Solar Pyranometer 1 pc

8 Refer to GW-7.0

Name of Firm Name & Signature of Representative Designation
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ITEM
■ >'

DESCRIPTION ClTY^ isRelf:- ■ 'INTER^»B 
■REP'LftiiffiNm;:

G-15.4 Spare Thermocouple for solar module 
temperature 1 set

G-15.5 Spare Thermocouple for ambient air 1 pc

G-15,6 Battery Modules10 1 pc

G-15.7
Other spare parts recommended by the
Equipment (SPP, ESS and PEMS) 
Manufacturer (Specify)

1 lot

1.

2.

G-16-0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM11

ITEM . DESCldj^^pN.■'
■' ' '' '' ■';

G-16,1 Tool Box 1 unit

G-16,2 Insulation Resistance Tester (with rated voltage at 250V 
/500V/1000V 1 set

G-16.3 Load Resistor (0-1000 ohms) 1 set

G-16.4 Voltmeter (with a minimum rated voltage of 600VAC and
1 kVDC) 1 set

G-16.5 Clamp Meter (with minimum rated current of 500A) 1 set

G-16,6 PVC hose, flexible and robust. 20mm diameter, at least 
30m length with drum and reel assembly 1 unit

G-16,7
Extendable/telescopic panel cleaning pole with squeegee 
and sponge, at least 12ft length with hose attachment 
(20mm diameter hose)

1 unit

10 Not to be supplied
Notes: Minimum requirements but the Supplier may increase the specified quantity if found not sufficient during 
Warranty Period.
11 Refer to GW-8.0

Name of Firm Name & Signature of Representative Designation
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G-17.0 LIST OF OTHER DOCUMENTS TO BE SUBMITTED IN 
ADDITION TO THE TECHNICAL DATA SHEETS

Manufacturer’s Certification Requirements
1. ISO 9001 Certificate of the Manufacturer for the following equipment:

a. Soiar PV (SPV) Modules
b. String inverters
c. Energy Storage System
d. Battery Modules/Batteries
e. Power and Energy Management System (PEMS).

2. ISO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a. Solar PV (SPV) Modules
b. Battery Modules/ Batteries

Equipment Certification Requirements
1. Test Certillcates/Certlficates of Conformance of the SPV modules to be supplied that 

comply with the following standards:
a. lEC 61215

b. lEC 61730-1 -

c. lEC 61730- 2 -

d. lEC 61701

Crystalline Silicon Terrestrial Photovoltaic (PV) 
Modules^ Design Qualification and Type Approval 
Photovoltaic (PV) module safety qualification - Part 1: 
Requirements for construction 
Photovoltaic (PV) module safety qualification- Part 2; 
Requirements for testing
Sait mist corrosion testing of photovoltaic (PV) modules

2. Test Certificates/ Certificates of Conformance of the String Inverters to be supplied 
that comply with the following standards:

a. lEC 62109-1 -

b. lEC 62109-2 -

c. lEC 62116

Safety of power converters for use in photovoltaic power 
systems- Part 1: General requirements 
Safety of power converters for use in photovoltaic power 
systems- Part 2: Particular requirements for inverters 
Utility-interconnected photovoltaic inverters - Test 
procedure of Islanding prevention measures

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be supplied 
that comply with the following standards:

a. lEC 62619

b. UL 1642

Secondary cells and batteries containing alkaline or 
other non-acid electrolytes - Safety requirements for 
secondary lithium cells and batteries, for use in industrial 
applications; or
UL Standard for Safety of Lithium Batteries

Other Requirement
1. Latest Copy of Bloomberg New Energy Finance List of Tier 1 Manufactures 

reckoned from the bid opening date.

Name of Firm Name & Signature of Representative Designation
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2. Certificate of Site Inspection duly signed by the Kaiayaan DPP Plant-in-Charge 
and/or its duly authorized NPC personnel.

Name of Firm Name & Signature of Representative Designation
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SECTION VI

PART ll-TECHNICAL 

DATA SHEETS
ELECTRICAL WORKS

ADDITIONAL DRAWINGS AND DOCUMENTS TO BE 

SUBMITTED DURING IMPLEMENTATION

NATIONAL POWER CORPORATION
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PART II - TECHNICAL DATA SHEETS

ANNEX H - ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

ANNEX DESCRIPTION
Annex H,1 Prior to the purchase of materials, equipment and implementation of works,

the supplier shall prepare and submit five (5) copies of, but not limited to, the 
following drawings/documents for review/approval of NPC;

a) Civil Drawings:

b)

Site Development plan;
Topographic survey/layout;
Lot or Parcenary survey;
Longitudinal and Transverse Section drawings and details; 
Perimeter lighting and Fence layout;
SPP support/structure design and details;
Foundation plans and details;

i. Energy Storage System Housing;
ii. SPP array;
iii. ESS transformer;
/. SPP transformer;
/. Perimeter lighting;

Electrical Drawings:

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

IV
v

1. System architecture;
2. Overall single line diagram;
3. SPP single line diagram;
4. ESS single diagram
5. SPP Load schedule
6. ESS Load schedule;
7. SPP cable layout;
8. ESS electrical layout and details (e.g. Lightning and Power 

Layout, Wiring and Cable Tray Details)
9. SPP and ESS Lightning Protection layout and details;
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details;

c) List of recommended Spare Parts and Special Tools; and

d) Operation and Maintenance Manuais.

Other drawings that are not listed herevi/ith but are deemed necessary for 
construction of the project shall be submitted to NPC for approval. Plans, 
schematics, equipment or items supplied or used without such approval shall 
be at the Supplier’s risk of subsequent rejections.

Name of Firm Name & Signature of Representative Designation
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SECTION Vi - TECHNICAL SPECIFICATIONS

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

LuzP23Z1543Se

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. of MPPT
9' Maximum Input Voltage (VDc)
h. Minimum Input Voltage (Voc)
i. MPP Voltage Range (Voc)
j- Maximum Input per MPPT (Input N Input B) (A)
k. Maximum Short Circuit per MPPT (A)
I. Maximum Output Current (A)
m. Power Factor at rated power (pf)
n. Total Harmonic Distortion
O. Connection Phase
P- Output Voltage (Vac)
q- Output Frequency (Hz)
r. Data Interface
S. Protection Rating
t. Operating Temperature Range
u. Topology

3. DC Box
a. Protection Rating
b. Surge Protection
c. DC Circuit Breakers

• Continuous Current Rating
• Type

NaTie of Firm Name & Signature of Representative Designation
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4.

5.

AC Combiner Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System

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 (L X W), mm
q. Total Weight, kg

6. Solar PV Plant (SPP) Transformer 
a. Manufacturer/Brand 

Model
Rated Capacity, kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group 
Temperature

• Ambient Temperature
• Temperature Rise 

Winding Connection
l. insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level

m. Winding Material
n. Bushing Material
o. % 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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PV-DIESEl. HYBRID SYSTEM (WITH ESS)
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7.

8.

q. Tap Changer
r. Taps
s. Transformer Losses
t. Tolerances
u. Ground Terminal Connection 
V, Weight of Oil
w. Total Weight
X. Manufacturer’s Test Certificate (PCB) 
y. PCB Analysis Test Result Conducted by the DENR Accredited 

Laboratories

b.
c.
d.
e.
f.
9-
h.
i.
j-

k.

Energy Storage System (ESS) Transformer 
a. Manufacturer/Brand 

Model
Rated Capacity. kVA 
Number of Phase 
Type of Cooling 
Insulation 
Type
Audible Sound Level 
Vector Group 
Temperature

• Ambient Temperature
• Temperature Rise 

Winding Connections 
Insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level 

Winding Material 
Bushing Material 
% Impedance 
Efficiency 
Tap Changer 
Taps
Transformer Losses 
Tolerances
Ground Terminal Connection 
Weight of Oil 
Total Weight
Manufacturer’s Test Certificate (PCB) 
PCB Analysis Test Result Conducted 
Laboratories

m.
n.
o. 
P-
q-
r.
s.
t.
u.
V.
w.
X.

y- by the DENR Accredited

Energy Storage System
a. Manufacturer
b. Model
c. Nominal Rating, kW
d. Usable Energy, kWh
e. Operating Frequency (Hz)

Name of Firm Name & Signature of Representative Designation
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LuzP2321543Se

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 (g 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 
a. Manufacturer

Place of Manufacturer 
Maximum operating Temperature, 'C
Max. continuous current carrying capacity of conductor at 90°C 
Type of cable

b.
c.
d.
e.
f.
g-
h.
i. 
j-
k.
l.

Conductor Cross-Section, mm2 
Conductor Diameter, mm 
Maximum Outside Diameter, mm 
Conductor Shape 
Conductor Material 
Insulation (Material & Thickness) 
Outer covering/Jacket (Material, 
Required)

m. Shield (Type)
n. Filler & Binder Tape

600 V THHN/THWN-2 Cable
a. Manufacturer
b. Place of Manufacturer
c. Maximum operating Temperature.

Thickness & Termite Protection

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY, DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DIESEI. HYBRID SYSTEM (WITH ESS)
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d. Max. continuous current carrying capacity of conductor at 90°C
e. Conductor Cross-Section, mm2
f. Conductor Diameter, mm
g. Maximum Outside Diameter, mm
h. Conductor Material
i. Insulation (Material & Thickness)

I.SkVDC Cable
a. Manufacturer
b. Place of Manufacturer
c. Conductor Size
d. Conductor Metal
e. Conductor Shape
f. Conductor Material
g. Type of wire
h. Type of Insulation
i. Maximum Operating Temperature

12. Control and Instrumentation Cables 
General
a. Manufacturer
b. Place of Manufacturer
c. Conductor Size

RS-485
a. Type of Conductor
b. Shielding
c. Type of Insulation
d. Type of Jacket
e. Impedance

Ethernet Cable
a. Type of Conductor
b. Shielding
c. Type of Insulation
d. Type of Jacket

Balanced Twisted-pair
a. Number of twisted-pairs
b. Type of Insulation •
c. Capacitance
d. Operating voltage
e. Operating temperature range
f. Type of Shielding
g. Type of Jacket

13. Communication Equipment 
General
a. Manufacturer
b. Place of Manufacturer

Name of Firm Name & Signature of Representative Designation
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I

C.
d.
e.
f.
g-
h.
i.
j-
k.
l.
m.
n.
o. 
P-

Power Supply Requirement
Operating Temperature
Output Power, Peak Envelope Power (PEP)
Modulation
Modulation Error Ratio (MER)
Operating Frequency 
Output Frequency 
Operating/Nominal Bandwidth 
Return Loss
Signal-to-Noise Ratio (SNR)
Input/output Impedance
Gain
Losses
Bit Rate

Digital Transmitter
a. Signal Suppression
b. Harmonic Distortion

Digital Receiver
a. Sensitivity
b. Selectivity
c. Image IF rejection

14. Grounding System 
General
a. Grid Conductor (Size & Type)
b. Bonding Conductor (riser)

• All major equipment such as inverter, transformer, ESS, etc.
• For motors/pumps rated 30kW and above, CT/PT, FDS & LA
• For motors/pumps, perimeter lighting and fence earthing

c. Ground Rod (Type, Diameter & Section/Length)

15. Lightning Protection
a. Manufacturer
b. Place of Manufacturer

16. Lightning Rod
a. Material
b. Length, mm
c. Minimum Diameter, mm

17. Down Conductor
a. Type
b. Minimum Cross-section Area
c. Overall Diameter, mm
d. Insulation Material
e. Sheath Material
f. Weight (kg/m)

Name of Firm Name & Signature of Representative Designation
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I

18. Accessories
a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit, 

etc.

19. Fuse Disconnect Switch with Lightning Arrester Combination
a. Manufacturer
b. Piace of Manufacturer
c. Class (indoor & outdoor)
d. Rated Voltage, kV
e. Nominal System Voltage, kV
f. Frequency, Hz
g. BIL, kV
h. Ampere Frame
i. Interrupting Capacity, kA
j. Fuse Link (Type & Current Rating)
k. Lightning Arrester

• Type
• Class
• Rated frequency, Hz
• Nominal system voltage
• Duty Cycle Voltage (rating), kVrms
• Maximum Continuous Operating Voltage (MCOV)
• Nominal discharge current, kA
• Creepage Distance, mm
• Supporting brackets, boits, nuts, etc.

20. Bus Conductor and Line Hardwares

Stranded Conductor Requirements
a. Manufacturer
b. Place of Manufacturer 

Type of designation 
Code Name 
Conductor Size 
Ampacity, A

c.
d.
e.
f.
g- Oute

h. Core

Layers 
Material 
Stranding No.
Caiculated cross sectional area, mm2 
Coefficient of Elongation

Material 
Stranding No.
Calculated cross sectional area, mm2 
Coefficient of Elongation 

i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp_________________________

Name of Firm Name & Signature of Representative Designation
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I

Annex H.3

Annex H.4

• Type
• Material 

b. Connectors
• Type
• Angle and T-connectors type

Switchyard and Tie Line Structure Dressings/lnsulator Assemblies
a. Cross Arms

• Type
• Material
• Dimensions

b. Insulators, Line Hardwares, Bolts and Nuts
• Material

c. Guy Wires and Anchor Assemblies
• Type
• Material

21. Job Site Cameras
a. Manufacturer
b. Type
c. Control Display
d. Image Sensor Resolution
e. View Angle
f. Still Image Resolution
g. Time Lapse Interval
h. Battery Type & Life
i. Enclosure IP Rating
j. Storage Memory
k. Storage Capacity

Site Acceptance Test Procedure for the following:
a) SPV panels
b) String Inverters
c) Energy Storage System (as an integrated system) including:

• Battery Management System (BMS)
• Power Conversion System (PCS)
• ESS Control System (ECS)
• Battery Modules

d) Battery Modules/ Batteries
e) Power and Energy Management System (PEMS) including:

• Solar/PV Controller(s)
• Genset Controllers 

ESS Control System/ESS Controller(s)
Warranty Statement for the following (as stated in GW-19):

a) SPV panels at least 10-year warranty
b) String Inverters at least 5-year warranty
c) Energy Storage System at least 5-year warranty
d) Power and Energy Management System at least 5-year warranty
e) Battery Modules/ Batteries at least 5-year warranty___________

Name of Firm Name & Signature of Representative Designation
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I

Annex H.5 Computation of Performance Ratio and Annual Yield using the latest version 
of PVsvst Software reckoned from the bid opening date.

Annex H.6 Commissioning Test Procedures (Refer to Section GW-13.3.3 
Commissioning Test)
Performance Test Procedures (Refer to Section GW-13.4 Performance 
Test)

Annex H.7 ISO 9001 Certificate of the Manufacturer for the following equipment:
a) Solar PV (SPY) Modules
b) String Inverters
c) Energy Storage System
d) Battery Modules/Batteries
e) Power and Energy Management System (PEMS)

Annex H.8 ISO 14001 Certificate of the Manufacturer or equivalent for the following
equipment:

a) Solar PV (SPY) Modules
b) Battery Modules/ Batteries

Annex H.9 Manufacturer’s Certificate on the Average Service Life of the SPY 
Modules to be supplied

Annex
H.10

Test Certificates/ Certificates of Conformance of the SPY 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) lEC 61730- 2- Photovoltaic (PV) module safety qualification- Part 2: 
Requirements for testing
d) lEC 61701 - Salt mist corrosion testing of photovoltaic fPV) modules

Annex
H.11

Test Certificates/ Certificates of Conformance of the String Inverters to be 
supplied that comply with the following standards:

a) lEC 62109-1- Safety of power converters for use in photovoltaic 
power systems- Part 1: General requirements

b) lEC 62109-2- Safety of power converters for use in photovoltaic 
power systems- Part 2: Particular requirements for inverters

c) lEC 62116 - Utility-interconnected photovoltaic inverters- Test 
procedure of islanding prevention measures

Annex
H.12

Test Certificates/ Certificates of Conformance of the Battery Modules to be 
supplied that comply with the following standards:

a) lEC 62619 - Secondary cells and batteries containing alkaline or other 
non-acid electrolytes - Safety requirements for secondary lithium cells 
and batteries, for use in industrial applications; or

b) UL 1642 - UL Standard for Safety of Lithium Batteries
Annex
H.13

Latest Copy of Bloomberg New Energy Finance List of Tier 1 
Manufactures reckoned from the bid opening date.

Annex
H.14

Control Logic Block Diagram or Process Flow of all the controls and 
functions of Power and Energy Management System as enumerated in GW- 
13.3.3 Commissioninq Test.

Name of Firm Name & Signature of Representative Designation
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SECTrON VII - SCHEDULE OF REQUIREMENTS

DESIGN, SUPPLY. DELIVERY, INSTW.LATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-OIESEL HYBRID SYSTEM (WITH ESS)

LliP23Z1543S9

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1-SUMMARY
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF KALAYAAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WitH ESS)

ITEM
NO. PARTICULARS Qty. Unit TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT

Foreign Currency Phil. Peso Phil. Peso
A. Architectural Works 1 Lot
B. Civil Works 1 Lot
C. Electrical Works 1 Lot
D. Mechanical Works 1 Lot
E. Other Works/SuDPlv/Sen/ices 1 Lot

TOTAL AMOUNT
. A

A

NOTES: Final delivery site of all equipment/materials shall be at the Kalayaan Island, Palawan

Name of Bidder Name and Signature of Authorized Representative Designation
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SECTION Vll-SCHEDULt OF REQUIREMENTS

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

LuLP23Z1M3Se
SECTION Vil - SCHEDULE OF REQUIREMENTS 

UPS.'’ - Breakdown of Prices 
KALAYAAN ISLAND, PALAWAN

Uem No. OeacdpUon of Work or Materials QTY,- UNCI

1 • 
U 0 O 

111

1_______________

UNIT PRICE FOR GOODS AND RLtJVTEP SERViCES TO Be SUPPLIED 
PROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED PROM WITHIN THE PHIUPPINES

TOTAL PRICE

Unit Price o( Goods 
or Services 

Foreign Cumency 
()"

Irrport Dub'os & 
Older Levies 

Imposed 6y Phi, 
GovL

(Phi Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Port to 
Debvery Site 

•••(Phif. Paso)

Unit Price of 
Goods or Services 

{Phil. Peso)

Voiue Added Tax 
and olherTaaca 
Imposed by PhJ. 

GovL
(Pha. Peso)

Local Transport 
frem Plant to 
Oefivery Site 

•••(Phtl. Peso)

Forex Currency 
(Ex C)

Local Currency 
Portion (Pna. 

Pe$o)
({F*G‘H}xC)or 

/n.j.K) X C)

(A) (8) (C) (0) (E) (F) (G) (H) ii) (J) (K) (L) (M)
A. ARCKITECTU RAL WORK S
At Expansion of Conirol Room 1 Lot

—
Oimansions: 6m longin x 2.4m widtn x 2.6m height
Rocring: MGO board wilh linoleum bfes
Walts: SOmm polystyrene insulation with dcuDle-sIded .45mm pre-painled Gl sheet
Roofing: Olasswool insulation with pre^painted Gl sheet roof and interior ceiling

SUB-TOTAL A
(Amount In Words)

B. CIVIL WORKS
B.1 Site Oevelooment

a. r.lpjinna^ fViihheno* 1 Lot
b. Gravel Surfatinof 100mm thick Gravel Sur^cnV 92 oj.m.
c. Zocalo Wall; 139 li.m.
d. Perimeter Barbed Wire Pence {Ineluding barbed wire consist of 3 strands of 2.7mm0 heavy 

galvanized wire, pedestrian & vehicular gales, conorete post and other accessohos).
197 li.m.

B.2 Other Structures and PacilitiBs:
3, Mounting SlAiclures; A 36 hot dipped galvanized stool mounting structures wOh concrete

foundation (including excavation, backfifl. stripping, bedding, rebars, stainfess Steel bolts & 
galvanized machine bolts witn standard nuts & wasners) as described in Technical 
SnnrtfiraSnrt^ And a« <;nrr»wi nn fhi* Rlrt Orawlftnr

1 LSI

b. Concrete Anchors (inciudir>9 excavation. Dackfitl. stripping, bedding, rebars & 20mm dia,
anchor rod with thombte eye) as described in Technical Specficabons and as shown on the 
Bid OhTMnos

1 Lot

c. ESS Foundation { including excavation, backfill, sand and gravel bedding, concrete 
(20.7MFa), robars. structuraf steel (A36) including base plate and anchor bolts) as described 
n Technjp.nl Sonr;jfip.nfinnR and ns shnwo on Jhn Rfd nrnwinns'

1 Lsl

—d. Concrete PuUbcx (including excavation, sand and gravel bedding, convrele (20.7MPa). rebars 
and steel plate cover) as desenbed ir; Technical Specifications and as shown on the Sid 
3fawinas'

2 pss

0. Prefabricated Control Room Foundation ( incfudtng excavation, backfill, sand and gravel 
bedding, concrete (20.7MPa). rebars, structural steel (A36) including base plate and anchor 
bolts) as described in Technical Specifications and as shown on the Bid Drawings:

1 lot

f. >smantling and Relocation of Two (2) sets of distribution Pole (secondary wooden pole) 1 lot

SUB-TOTAL B
(Amount In Words)

FmatdeSvery site of ell equipmentmaterfal^ shall be at ihe plant sils statod above. Code Countrvof OriOin
Bidders shall enter a cods representing Ihe Oounby of Origin of all Imported di^iipmenl, mateiiah and aeeessories. US United Slates
Cost o( eQutpmenL height Insurance, etc. up Id PML port of entry. Refer lo IT^I 10
Unit Price to Local Trarsportattov hsixaneo and other local mts nddental b defrerye( the goods from the Phd port of entry to frutdelvGry sits.

Name of Bidder Name and Signature of Authorized Representative Designation
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SECTION V?l-SCHEOULE OF FvcOU:REt'£NTS

DESIGN, SUPPLY, DEUVEP.Y. INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
FV-DieSEL HYBRID SYSTE'I 'WITH ESS)

LuzP23Z1iJ3S8
SECTION VII - SCHEDULE OF REQUIREMENTS 

E PS.2 • Ereakcown of Piises 
KALAYAAN ISLAND, PALAWAN

Item No.

' . ■■■ '

Defierfpiton cf WorK or Materials

]r UNIT PRICE FOP. GOODS AND RELATED JSaVTCES TO BE SUPPLIED 
FROM ASRCAO

UN FT PRICE FOR GOODS RELATED SEllVICES
TO 8E SUPPUED FROM WITHIN THE PKIUPPINES

TOTAL PRICE

QTY.-UNfT
c
0
0
E

Unit Price of Goods 
or Services 

Foreign Currency

()••

fmpori Duties i 
other Levies 

Imposed by Fhd. 
Govt

(Phi Peso)

Value Adas P Tax 
and other Taxes 
Imposed by PhD. 

GovL
fPhil. Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Pnee of 
Goods or Services 

(Pha. Peso)

Value Added Tax 
and otherTaxes 
Imposed by Phil, 

Govt
fPhU. Peso)

Local Trahsport 
from Plant to 
Delivery Site 

"•(Pha. Peso)

Forex Currency 
(SaC)

Local Currency 
Portion (Phil. 

Peso)
({M*H>xC)of

fn+>f*K)xC)

(A) (B) [C) (0) (B| (F) (C) |H) (I) (j) (K) (L) (M)

c. ELECTRICAL WORKS
m .SnlArPAnM Ciwlallin® RHimn Mr>iinl« 1 1 nf
r.7 Strtno tnvArtom 1 I nt
C,3 Protection Devices, AC Combiner Box with Digital Metering System, DC Box and ati Other

appurtenarrees as desenbed In the Technloai Spedficaiions, Technicai Daia Sheet and as 
shown on the Bid Drawings Inciuding InsUtnatlorr works, tesl'ng end commissioning of ail major 
Bntiir>mf»nt at lh» Snlar PV Plant

1 Lot

C,4 22S bVA SPP Transformer. 460V/13.8KV. ^hase. 60 Hz complete with (he required
acces^ries. prolectlorr relays and other appurtenances as described In (he Technical 
Specifications. Technical Data Sheet and as shown on the M Drawings InQuding installawn 
works tnslinoand rrmmkcwifnn

1 Set

C.5 Enerov Storaon Bvsb»m fPSSt
a. Energy Storage System (£$$). ESS EndosureAI^ebinetwjlh buiitnn redundant cooling system. 

Battery Management System. Battery Modules. Power Conversion. ESS Dry Type 
Transformer, as applicable, and Digital Power Metering System complete with the requered 
accessories, communicstion cables as described in the Technical Specr5cabons, Technical 
Data Sheet and as shown on the Sid Drawings (induding instaBalion works, testing and 
commis.sinninoi.

1 Lot

b. 225 kVA ESS Transfomrer, 13 dkV KV Side. 3^hase. 60 Hz complete with the reguired
accessories, protection relays and other appurtenances as described in the Technical 
SpeoHicaUons. Technical Data Sheet and as shown on the Bid Drasvings rndudfng installation 
wurks tnirlna anrl nnmmi^^innlnn

1 Set

Pnaldohrery site ef all egupfflenVrriaterials shaUba aflh» plant site stated above. Code Cm rnlrv ftf Oriotn
* Bidders shall onlar a code represartting 9m Country of Origin of all Imported equipment rnateriats and eccesacros. US United Stetee

w Cost of oquipmaet. treight insLsance. etc. up to Phil, pert of entry. Refer to 17^12.0.
UaiI Rice for Local Transportation. Insurance and other local cosb Irtcadental to doBvery of 9is goods from the PNI p<rt of anfry b final deivsry site.

Name of Bidder Name and Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION EM VII-SOR-Kal-2



BID DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS

SECTION VI! - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

KALAYAAN ISLAND, PALAWAN

DESIGN, SUPPLY, OSLIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PM-DIESEL HYBRID SYSTEM !WITH ESS)

LuzP23Z1S43Sa

Uoscfipllon olWoik orMatorlals QTY,* UNIT

UNIT PRICE Foil GOODS AMD RELATED SERVICES TO SE SUPPLIED 
FROM ASROf -i

Unit Price ol Goods 
or Seivices 

Foreign Currency 
( }-

finport Outiss& 
other Levies 

imposeO by Phil. 
Govt

JRiiLPeso^

Value Addetf Tax 
end clher Taxes 
Imposed by Phil, 

GovL
{Phil. Peso)

Local Transport 
from Port to 
Defivery Site 

•••(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Plica ot 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

GovL
(Phil. Peso)

Local Transport 
from Plant to 
Oalivery Stte 

•••(Phil. Peso)

TOTAL PRICE

Fofox Currency 
{E X C)

Local Currency 
Portion (Phil. 

Peso)
({Pt6*H)xC) or

(A) (B) |C) (D) (E) <F> (G) (H) (I) (J) (Kj (L) (M)

Power and Etremv Management System tPEH SI
Hybrid Controller complete wttn reguired power end comrrujnicaL'on cobles, accessories and
protection shall pa provided as dsscribsd in trie Technical Spocificatlons Including InstallaUcn 
works, testing and commissionino. 

1 Set

Genset Ccnlroller complete with required power and ccmmunlcaliori cables, accessories and
proleclicn shaQ be provided as described in ihe Tecimical Speclflcallons including instaiialron 
works, testing and commisslcninc.

S Sets

Solar/PV Controller complete witri 'oguired pgwer and gommunicatlpn cables, accessories 
and prolecbon sriaQ be provided as described in trie Technical SpecilicaUons Including 
instatialion works, testtne and commissioning fRICeOF THIS ITtMSHMlBSINCLUDeD INITEM C.2ABOVe
ESS Control System (ECS)/ESS Controller with reguired power and communication cables.
accessories arid protection shall be provided as described In trio Technical Spocllicalions 
including installalion works, testing and commissioning,________________________

1 Set

PRICE OF THIS ITEM SHALL BE INCLUDED IN ITEM CS Fa) ABOVE

Human Machine lnterfac6(HMI) complete vviih required power and communication capias, 
accessories and protection shall be provided as described in trie Technical Specifications 
includino installation works, tosling and commissioning. 

2 Sets

CommunicaUon Link between SPP and DPP necessary for dale Iransfer fromrio each and
every integral compcnanl such as controller, transmitter, receiver (transceiver), modem, 
switch, hub, router, etc., complete with the required power end communicailon cables, 
balanced twisted pairs and support strand, conduiL basic equipment and tools and olher 
accesssories as described in Technical Specincatjons, Technical Data Sheet and as shown on 
Ihe Bid Drawings including inslallalich works, clearing of right of way, cable pulling/tehsloning, 
oonCuct ofconlinuily lest, testing and commissioning.

1 Lot

Power, Contol a insIrumenlaUon Cables oomplote witri ihe required accossorles for cabling 
works to Interface Ihe supplied equipment to the l3SkV bus as described in trie Technical 
Spedfications, Tecrinical Data Sheet and as shown on mo Bid Drawings including Inslallallon 
works ifor Solar and Diesel Power Ptanll,  
30 mm8,15kV, XLPE Power Cable Copper Conductor Lot
4.0 mm’, DC Cable (PV Wire), tinned copper, double-wall insulation, UV Reslslanl, up to 
ISkVdc
Various sizes ol cables, 600V, Heat Resistance TriernioolaslicCTHHN), Copper Conductor

Grounding System complete witri the required grounding grid conductor, equlpmonl bonding 
riser, exolhermie welding meteriais, lost piL ground rods and other accessories as Oescribed 
in trie Technical SpecificaUons and Technical Data Snoots as shown on tno Bid Drawing: 
inciuding installalion works (for Solar and Diesel Power Plant).

Lot

rnrtA Counirv ftf Oriain
* shaS sni&r acoda repfesenteng ihe Country of Orfgirt ol all Impoitotf e<]iilpman(, matodab accDSMtlei. fis United Stales

** Cost of equipment treight, irvsurancd. etc. up to PMI. octi cl entry. Refer to I T6*l 2.0.
M Unft Pnc9 for Local Transportation, insurance and other fecal costs Intidenta] to delivery of (ho goods Eton) the Phil perl cl entry to final deifvery tile.

Name of Bidder Kama and Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION Vll-SOR-Kal-3



BIO DOCUMtNTS

SECPON '.11-SCHEDULE OF REQUIREMENTS

DESIGN. SUPPLY, DELIVERY, INSTALLATION TESTING 
AND COMMISSIONING OF KALAVAAN ISLAND SOLAR 
P'ADIESEL HYBRID SYSTEM '.VrTH ESS)

■ LuJP23Z154JSs

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

KALAYAAN ISLAND. PALAWAN

(torn No. OoscripUon of Work or Materials

1------

QTY.» UNIT C
0
D
E

UNIT PRICE FOR GOODS AND RELATl D SERVICES TO BE SUPPLIED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERViCEt 
TO BE SUPPUEO FROM WTTHIN THE PHIUPPINES TOTAL PRICE

Unit price of Goods 
or Services 

Foreign Currency 
( )"

Impart Duties & 
Oltrer Levies 

ImposeO by Riil. 
GovL

fPtiii. Peso)

Value Addeo Tax 
and other Taxes 
Imposed by Phil, 

GOVL
fPhil. Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Pnce of 
Goods or Services 

{Phi. Peso)

Value Added Tax 
and otherTaxes 
Imposed by Phti. 

GovL
fPNl. Peso!

Local Transport 
from Plant to 
Debvery Site 

•••(Phil. Peso)

Forex Currency 
(Ex C)

Local Currency 
Portion (Phil, 

Peso)
({F*G*H) X C) or 

fflO*K>xC)

(A) (B) (C) (D) 16) (F) (G) (H) (1) (j) (K) (L) (M)

C.9 UghtirTg and pow^r system of the Solar PV Plant site and DPP control room extension 
comptete with the required llghling futures, switches, outlets, conduits. Doxes and other lUbngs 
as d&schhed in the Technical Specifications and as shown on the Bid Orawrrgs including the 
transfer of Main Distndulion Panelboard (MDP) and IrrsUnation works.

1 Lot

CIO Conduits complete with doxos. locknuts, oibows and other Pittings including required
accessonas for odbling works d$ doscribod in the Technical Specilicatfons and Technical Data 
Sheets as shown on the Bid Drawings Including installation works (for Solar and Diesel Power 
Plana

1 Lot

c.n

■" C.12 '

World Meteorological Organizalian (WMO) compliant automated weather monitoring ana 
logging system with data logger, at (east two (2) pyranomelers - one shall be installed 
horizontally and (he other (s the same as the orfentabon of the panels, one (1) ambient air 
thermocouple, one (1) anemometer, and one {1} thermocouple per string (to measure module 
temperatures) Shan be provided for the Solar PV Plant Including necessary spares.

Lightning protection system complete with lighining rod. support pipe, fasteners, bolls & nuts, 
down/ground conductor and etc. as shown in Bid Drawing including Installation works (for 
Sniar PVPiann

1 Lot

'3~ Set - ■

.... .. ............ . -

C.13 Switchyard Take-Off Structures comptetewUh line material/hardware, braces, bolts & nuts and 
etc. including Fuse Disconnect Switch and Lighting Arrester Combination as described in the 
Technical Specifications and as shown on the Bid Drawings (for Solar and Diesel Power 
Ptnm'

a.

h.

ISkV. tOkA. Fuse Disconnect Switch with Ughtnfng Arrester ComOinabcn compleie with the 
required fuses link (12A). brackets and accessones (Intiudfng Instatlabon works, tesbhg and 
nrrmmLvaortinot

6 Set

l/riAWn ISkV AQSR 1 lor
c. Line matehabhardware such as braces, tee*connectors. tumbuckle. insulators, terminal kii.

inrhjrtlno FJPRlanr nrnnnrl rtamr> nahlR/mndoil sitnnnrt pv«» hntfs ptr
1 Lot

C.IA

c.is

Spare Parts for Solar pv System including their auxiliaries as descnbed In the Technical 
Speciflcetion$(TS-GW'7.0), Technical Data Sheet(TDS-EW-POO'15.0) and as 
rommme/jdPd hv the MAniilAHiir^r

1 Lot

—
Standard / Special Toots for Solar PV System and Power and Energy Management System 
including their auxitianes as described In the Technical Speofications(TS>GW*d,0) and 
Technical Data Sheet r7DS EW'PO-G<16.0)

1 Lot

SUB-TOTAL C
(Amount in Words)

Fnal dcivery sfte of alegiapmentAnaleriab ahaO be at the plant sits s&led abm. Coda Couhlrvof Ooam
• Bidders sha9 enter a code representing the CoutTy^ Origin of all rooted equpmerlmateriih and accaucrlds. t)S uncted Slates

•* Cost of eqiepment, freight, insixaree. etc. to PhL pert ol entry. Refer to fTB-l 2.0.
“• Unft Price Icr Local TranspertaOcri, insurarice and pfrier local costs sxiderrtal to defvery of the gxida kom (he Phi) port of eryyb final detvery site.

Name of Bidder Name and Signalurs of Authorized Representative Designation

NATIONAL POWER CORPORATION Vil-SOR-Kal-4



BIO DOCUMENTS

SECTION VH-SCHEDULE OF REQUIREMENTS

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

LuzP23Z1543Sa

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

KALAYAAN ISLAND, PALAWAN

UNIT PRICE FOR GOODS AND RELATED SERVICES TO 6E SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPUED PROM WITHIN THE PHILIP RNES

TOTAL PRICE

Item No. Ooserlption of Work or MeUrfals QTY-- UNIT
C
0
0
E

Unit Price of Goods 
or Services 

Foreign Currency

(r

Import 0u6es & 
Other Levies 

Imposed by Phil. 
GovL

(Phil, Pesot

Value Added Tax 
arid other Taxes 
Imposed by Phil, 

GovL
(PH. Peso)

Local Transpoh 
from Port lo 
Delivery Site 

•••(PWl. Peso)

Unit price of 
Goods or Services 

(Phil. Peso)

Valua Added Tax 
and olher Taxes 
Imposed by Phil. 

Govt
(Pna. Peso)

Local Transport 
from Plant lo 
Delivery Site 
“•(PML Peso)

Forex Currency
(E X C)

Local Currency
Portion (Phil. 

Peso)
({F‘G»H)xC)or 

l(|.J*K) X C)

(A) |B) (C) (0) (E) (F) (G) (H) (1) (j) (K) (L) (M)

0. HECHANICAI WORKS
0.1 Domestic water pipe, garden hose, hose bibbs. fiDmgs. supports, valves and other 

accessories for Interconnection of the suppled equipment intiudinp required excavation anQ 
backfilling works; testing as described (n the technical specifications and shown or; the bid 
rlrawinn<s jnrJitdino IriStoDation wntkS!

a. rtalavalva r*a<lhfnfi?A ftanna/l nr ^rr«»i*nrl ojids nvr PJ fllawisn 1 Set
fi. '-Irt^ARihh ?hmmP1 hmnrAhndv srmwwl onrts DlasftlSt). s Sets
c. Garden Hose with nczale and reel. 20mm 0.30m long witn connector for the 20mm hose bibb 

and other associated accessories as described in the technical specifications. 1 Set

d. Water Pipe. 32 mm O.D. {25 mm N.O.). uFVC pipe, sch 40. and Hs associated fittings, pipe
^ififwK and ftmnr arrwtsnrwx

60 Lm

e. Water Pipe. 25 mm O.D. {20 mm N.O.). uPVC pipe, sch 40. and its associated fittings, pipe 
^innivK anil nthnr arrewrias

42 Lm

f. Interconnection with the existing elevated water tank supply line installed In Kalayaan DPP 
and as rtascrihnrt In Technical snertficatlons.

1 Lot

D,2 Portable Fire ExUnguishars. UUFM approved. HCFC or Halolron 1, 7.1 kg {15.5 lbs), multi 
shots, wall hung type with bracket, mounting accessories and cabinet for outdoor InstaBed fire 
extinguishers (one {1) unit for ESS and one (1) unit for each installed String inverter) as 
rani lirwrf rn tha lafftna^r fnrti irtinn iiv^tallaTion

1 Lot

0.3 Air-condrMn'ng UnS for ContainerizM Control Room, Window invefler tio®. 14,000 KJihr 
cooTng capacity compleie vath controls (infrared rsmote) and olher necessary accessories as 
rfnvnhed In ihn tBntinimI snorjliraiinn,s infjurlild inslallation wofirs.

1 Set

D.4 Tagging and/or Lebels for Equipment, Valves, Pping. Instruments and its fixing accessories 
nosfxihori In thn bki doofmonfs or shovm on the drawinos. 1 Lot

D,S Conduct testing and commissioning and other services as described in the technical 
specifications.

1 Lot

SUB-TOTAL D
(Amount in Words)

Nobs: %iddeivervsd»Gf alsquipmerinT^atsriats dud berths ptart A stsM abore. Code Countiv Of Onom

Siddtfs shal entts a coda representing 9m Cecffiky of Ori^c4slI krfoted equipment. matarUb and aceesscries. 
filed of atuvnant kebht Insmncs. abi bPhJl oertof enh'. Refor & rT6*110.

us United States
«■
- Jnit Fries for Local Transpcrtaticn.hsi/ance and othsr boat costs InddsnUlDdelvafv of the goods ton tils PNI pert of entiy Id final dotvery arts.

Name of Bidder Name and Signature of Authorized Repreaentalive Designation

NATIONAL POWER CORPORATION VII-SOR-Kal-5



BID DOCUMENTS

SECTION Vn-SCHEDULE OP REQUIREMENTS

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

LuzP23Z154SS9

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

KAt.AYAAN ISLAND, PALAWAN

Item No. Description of Work or Materials QTi^ UNIT C
0
D
g

UNIT PRICE FOR OCOP/S AND RELATED SERVICES 10 BE 5UPPUSD
FROM ABROAD

UNIT PRICE FORGOOOS AND RELATED SERVICES
TO BE SUPPLIED PROM WITHIN THE PHILIPPINES

TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency
( )••

Import Duties i 
other Levies 

Imposed by Phil. 
Govt.

(Phil. Peso)

Value AodedTaz 
and otherTaies 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Port to 
Defivery Sila 

•••(Phil. Peso}

Unit Price o( 
Goods or Services 

(PhS, Peso)

Value Added Tax 
and other Taxes 
imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Plant to 
Dalfvery Site 

'"(Pnil. Peso)

Fore* Currency 
(ExC)

Local Currency 
Pofbon (Phki. 

Peso)
((F*G*H> X C) or 

UI*J*K>xC)

(A) (B) (Cl (0) (E) (F) (G) (H) (1) (j) (K) (L) (M)

E. OTHER WORKS/SlIPPLY/SERVICeS
E.1 JatiSile Cameras, complela win all the necossaiy accessories and peripherals, spare/tools, 

inslaliabon and testing /or the proper operation and maintenance in accordance with the 
ftnendinatinns and Tnchnical Data Rhools tor the hlOvLsion Of the followino:

a. jVinOnicKnn rtnnii*rA< ft^mnlAfA with thft fAnujnvl ArrAwrieA Jinrl n<»rinh(»fflL^ 7 Sol
h ftOHC MniTiAAf CarrlA florhidpno 4 Pr.
c. 1 W AA fijrR AiVaCftA ILifhirtino 20 Pr —

E.2 Training at Rant Site for at least (6] NPC Personrtel as tfescnbed in the Technical f ut

E.3 One (1)*yr regular (quarterty} tftagnoslfc and mortitoring of all supplied equipmenUsystom aitd 
one {1)*yr OperaUon and Maintenance (O&M) suppervlsion to ensure compSanoe to worranty
rMittrpmf-nH

1 Lot

SUB-TOTAL e
(Amount In Words)

GRAND TOTAL
(Amount in Words)

Notts: Rnal d9liv«ry site of all oaulpmeni/jnattftttt shall be at Q^e plant site stated otevo. rnriA UounUvotOriqtn
* ^den shall enlef a code topre&ent'og the Ceun>YO^Cirlglr> of ailimported e<iu Ip merit, malerials arwl seeossonas,

** Cost of equipmanl, freight. Ineurance. etc. up to PfsI. port of entry. Refer to ITB-12.0.
*** Unit Price lot Local Transportation. Cneurands and 0her ttcal costs inodental to delvery of the goods from the Phi 1 pcct of entry to iVial deivery site.

US united States

Name of Bidder Name and Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION VII-SOR-Kal-6



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

Lu2P23Z1543Se

SECTION VIII

BIDDING FORMS

I
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BID DOCUMENTS 

SECTION VIII - BIDDING FORMS

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

 LuzP2321543Se

SECTION VIII - Bidding Forms

TABLE OF CONTENTS

NPCSF-GOODS-01 Checklist of Technical and Financial 
Requirements for Bidders

Envelope

NPCSF-GOODS-02 - List of all Ongoing Government & Private 
Including Contracts Awarded but not yet Started

Contracts

NPCSF-GOODS-03 - Statement of the bidder's Single Largest 
Contract (SLCC) similar to the contract to be bid

Completed

NPCSF-GOODS-04

NPCSF-GOODS-05

- Computation of Net Financial Contracting Capacity (NFCC)

- Joint Venture Agreement

NPCSF-GOODS-O6a - Form of Bid Security: Bank Guarantee

NPCSF-GOODS-O6b - Form of Bid Security: Surety Bond

NPCSF-GOODS-06C Bid Securing Declaration Form

NPCSF-GOODS-07 - Omnibus Sworn Statement (Revised)

NPCSF-GOODS-08 - Bid Letter

Sample Form - Bank Guarantee Form for Advance Payment

Sample Form - Certification from DTI as Domestic Bidder

NATIONAL POWER CORPORATION



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

__________ LuzP23Z1543Se
Standard Form No: NPCSF-GOODS-01

A.
1.

Checklist of Technical & Financial Envelope Requirements for Bidders

Eugib^LI^ND^!umENTSECHNICAL C0MP0NENT^ shall contain the FOLLOWING: 

a. (Class A) 
y Any of the following:

• PhilGEPS Certificate of Registration and 
accordance with Section 8.5.2 of the IRR;

OR:

Membership under Platinum Category in

* P1,11?- UPdaM d aknd ?.lid ClaSS "A" eli3ibility documents enumerated under "Annex 
A of the Platinum Membership:

Registration Certificate from the Securities and Exchange Commission (SEC) for 
corporations Department of Trade and Industry (DTI) for sole proprietorship or
Cooperative Development Authority (CDA) for cooperatives:
Mayor's/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In casesof recently expired Mayor-s/Business permits, it shall be accepted together with 
the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
Shall be subm'tted as a post qualification requirement in accordance with Section 34 2 of 
the Revised IRR of RA 9184.

■ The prospective bidder’s audited financial statements, showing, among others the 
prospec ive bidder's total and current assets and liabilities, stamped “received" by the 
BIR or Its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

- Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and approved 
by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident Foreign

(Nn ? and N°n-Resident A[ien Not Engaged in Trade or Business 
(NRANETB). a Delinquency Verification Certificate may be submitted as a form of Tax 
uiGdrsncsj

OR:
• A combination thereof

fnfantf(?ienl 0!.a11 ilS (?n9.°irl9 9°vemnient and private contracts if any, whether similar or not similar 
in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the contract
DQf\bld' and Wh0Se Va.ue' adjusted t0 current prices using the Philippine Statistics Authority
•5 .L rnuUmer pnce index’ must be at least 50% of the ABC (NPCSF-GOODS-03) comolete 

with the foliowing supporting documents: ' H

1. Contract/Purchase Order
2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales

111 lOw

(I^hrlS,?ntlrhr^^^ Compte/erf Contract (SLCC) as declared by the bidder shall be verified and validated to 
wpr^f Lrfil comp/eted confracf. Hence, bidders must ensure access to sites of such projects/equipment to 
A/PC representatives for venfication and validation purposes during post-qualification process.
to toe Btode?)0Untf f0r disqua,iflcalion' '7ver'/?ca,/on and validation cannot be conducted for reasons attnbutable

Page 1 of 3
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYAAN ISLAND SOLAR 
PV-DIESEL HYBRID SYSTEM (WITH ESS)

LuzP2321543Se

BID DOCUMENTS

SECTION VIII - BIDDING FORMS 

Standard Form No: NPCSF-GOODS-01

> ARr fMPr(ip0(!^?nt?Q0Il^0/itS N? Fina.ncial Contacting Capacity (NFCC) at least equal to the
Mn?/ S'°^l0r aIpomm,tted Line Of Credit (CLC) at ieast equal to ten percent
rnml n ?f ABC;ASS!:lew^b1y^as Un,versa[ or Commercial Bank; If the Bidder opted to submit a 
Committed L|ne of Credit (CLC), the bidder must submit a granted credit line valid/effective at the
oate Or bidding.

b. (Class B)
> For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

> Cert'fication from the relevant government office of their country staling that Filipinos are allowed 
to part'cipate in their government procurement activities for the same item/product (For foreian 
bidders claiming eligibility by reason of their country's extension of reciprocal rights to Filipinos)

2. Technical Documents
y Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• or Cashier's/Manager1 s check issued by a Universal or Commercial Bank - 2% of 

OR
Danl! d/M2So|rlriei or irrevocab,e letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

■ by 8 rePU,able SUre,y 0r inSUranCe COmPany

■ Certification from the Insurance Commission as authorized company to issue surety
^ COmpl1etfly fi,!ed-°ut and notarized Omnibus Sworn statement (Revised) (NPCSF-

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

D!Cl!!i?,fn!lSh0u.in9r,pr0?f of authorization (e.g., duly notarized Secretary's Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

> Drawings and documents to be submitted with the Bid as specified 
Clause GW-12,2 of Section VI - Technical Specifications (GW-General Works);

^ Complete eligibility documents of the proposed subcontractor, if any

in

Page 2 of 3
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BID DOCUMENTS

SECTION VIII - BIDDING FORMS

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

LuzP23Z1543Se

Standard Form No: NPCSF-GOODS-01

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ ^PCs|nGOODSLOsr indiCating the total bid amount in accordance with the prescribed form

> Duy signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 
and total pnces per item and the total amount in the prescribed Price Schedule form.

^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Bidder shall submit one copy ofthe first and second components of its Bid. 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. s

2.

a

'nt/ie case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tax Clearance) may be 
substituted by the appropnate equivalent documents, if any, issued by the country of the foreign bidder concerned The eliqibilitv 
requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English If the elidibiUtv 
requirements or statements, the bids, and all other documents submiUed 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 
6'5rfer.s coun,_ry: ond shall be authenticated by the appropriate Philippine foreign service establishment/post or the equivalent 
office having junsdiction over the foreign bidder’s affairs in the Philippines.
Those 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 receipfofthe said documents, the PhilGEPS shall process the same in accordance with the guidelines on the
Government of the Philippines-Official Merchants Registry (GoP-OMR).

A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non- 
partic/paton/regref supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be understood 
aStPA ofoA 0 defea he purpose o{ publlc biclding without valid reason as stated under Section 69.1.(i) of the revised IRR
\JI F\,M.

Page 3 of 3
0f RsT!iemTtS, r® proWtf9tf f0 perspective suppliers/contrsctors Including all forms. Suppliers/conlractors are 

encouraged to consult this checklist before submitting their proposals on the deadline for the submission and 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
Value of Outstanding 
Works / Undelivered 

PortionDescription %
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Government

Private

Total Cost

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

Note : This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification:
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by : _________________________________

Designation : _______
Date ;

(Printed Name & Signature)
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The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
0. Telephone Nos.

Nature ofWork
Contractor’s Role

Description

a. Amount at Award
b. Amounl at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2‘ ^aiic0|n-?«>i0fUfVhntS S?Ch fS,C.°^trauCt/Pur2h mI® 0rder and any of lhe fol,owin9: Certificate of Acceptance; or Certificate of Completion: or Official Receipt (O.R); or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening. H 1 '

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-04

I

I

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer's assets and liabilities on the basis 
calendarCy^r retUm and aUd'ted financial statement for the immediately preceding

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. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
follows: as

NFCC - [{Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projeots under ongoing contracts, including 
awarded contracts yet to be started coinciding with the contract for this Project.

NFCC = P

iSD1oertifoltme COpy 0f the audited financial Statement, stamped 
calendar y^rb^ h6 B R °r B R aUthorized collectin9 for the immediately preceding

Submitted by;

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date ;
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Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT
KNOW ALL MEN BY THESE PRESENTS:
That this JOINT VENTURE AGREEMENT is entered into by and between:

of legal age, (civil status)_______ , authorized representative of
. and a resident of_____

- and -

of legal age, (civil status)
, a resident of

authorized representative of

That 5° « Par!ies ag/’ee t0 J°in together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation y

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. R
2. P

11 lai uuir I pell lies agree lO oe j 
and Undertaking of the said contract.

Jhat both parties agree that____________ and/or shall
be the Official Representative/s of the Joint Venture, and are granted^full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may do 
and If personally present with full power of substitution and revocation.

*•. t That ‘his Joint Venture Agreement shall remain in effect only for the above stated Contract 
until terminated by both parties.

1.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Witnesses
2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJurat!
[Format shall be based on the latest Rules on Notarial Practice]
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FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, fName of BMrlor)
submitted his bid dated (Date)_

_________ _ (hereinafter called "the Bidder") has
for the [name of project] fherfilnaftpr raiipH “the Bid").

________________of {Name
KNOW ALL MEN by these presents that We fName of Rank)________________________
pX Country---------------------------- having our registered office at _____________
Pe.r®',rIaft!!‘called Utfhre Bank” are b0ljnd unt0 National Power Corporation (hereinafter called "the 
Entity ) m the suni of [amount in words & fiaum.s as prescribed in the bidding documnntni for which
aLyigns bXse p"entebe made '0 'he Said En,ity ,he Ba"k bi"dS himSe',• his SUCCess0,s and

SEALED with the Common Seal of the said Bank this 

THE CONDITIONS of this obligation are that:

.day of. 20

1)

2)

3)

4)

if the Bidder withdraws his Bid during the period of bid validity specified in the Biddino 
Documents: or a

if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

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

if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity dunng 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

:aiLsaLrefuses t0 fumish the Performance Security in accordance with the Instructions 
to Didders;

t?hP hy t<? th! EntiL/ up t0 the ab0ve amount upon rece'Pt of his first written demand, 
without the Entity having to substantiate its demand, provided that in his demand the Entity will
(4) coStas™ by " ,S dUe to the OCCUrren0e 0f any 0ne 0r “'"“nation of the four

rrHtee TiN reTaiu inuf0rCe up t0120 days after the °Pening 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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BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

________________ DATE BOND EXECUTED:

By this bond, We {Name of Bidder)_______ (hereinafter called “the PrincipaH and (Namenf
fu(ery>-------------------------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 Corporaton (hereinafter called “the Employed) as Obligee, in the sum of (amount 
in^ords & figures as prescribed in the hidding documents), callable on demand, for the payiiient 
of which sum, well and truly to be made, we. the said Principal and Surety bind ourselves our 
successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the_______ day of
-----------------------20----------- -for the_______________________ (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Biddinq
Documents; or a

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

|ai,s or refuses to furnish the Performance Security in accordance with the Instructions 
to bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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II5 5Ure5' exec^tin9 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

the Sur^ts^hereby waiv^." may be eXte"ded by ‘he Empl°yer' n°,iCe 0f Which

PRINCIPAL SURETY

SIGNATURE(S). SIGNATURES(S).

NAME(S) AND TITLE(S). NAME(S).

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

LuzP23Z1543Se

REPUBLIC OF THE PHILIPPINES ) 
CITY OF .) S.S.

BID-SECURING DECLARATION
DES'GN, SUPPLY DEL,VERY, INSTALLATION, TESTING AND COMMISSIONING OF 

KALAYAAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)
LuzP23Z1543Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

//We1, the undersigned, declare that;

1.

2.

AWe understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.
I/We accept that (a) I/we will be automatically disqualified from bidding for any contract 
with any Procuring entity for a period of two (2) years upon receipt of your Blacklisting 
Order, and, (b) I/we will pay the applicable fine provided under Section 6 of the 
Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days from receipt 
of the written demand by the Procuring Entity for the commission of acts resulting to 
the.t1forcernent the Bid Securing Declaration under Sections 23.1 (b) 34.2 40 1 
and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to other legal action 
the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a)

(b)

(c)

20

Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request:

I am/we are declared ineligible or post-disqualified upon receipt of your notice to 
such effect, and (i) !/we failed to timely file a request for reconsideration or (ii) 
//we filed a waiver to avail of said right; '

/ am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and !/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, //we have hereunto set my hand this day of 
.at.___________.Philippines. ------- -------

[Name and Signature of Bidder’s Representative/
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJurat!
[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

aft!.rSnnf i°f 16931 a9e’[Ci,!!1 StalUs]' ENationality]. and residing at [Address of Affiant],
after having been duiy sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other:}

R\ZS0Je■fw°lZiet0rlflip:^ 1 am the sole Pr°Prietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder]; 1

[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:}

the 0wner and so,e ProPr'et°r. or authorized representative of 
[Name of Bidder], I have fuil power and authority to do. execute and perform any and all acts

rnMfmS0Sa7i° E,art'CIPfte; the bidl and t0 si9n and execute the ensuing contract for
nnfI?i7PHf 9ie F?r?DCt 0f l,h® jName of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney; y

[lithnfhr!'!^r̂ hiP' corforaf?n- cooperative, or Joint venture:} I am granted full power and 
authonty to do, execute and perform any and all acts necessary to participate, submit the bid 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g.. duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3' Ph3!1116- 0f Bidder^ iSt .I101 '‘b,ack,isted” or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units foreign 
govemmenyforeign or international financing institution whose blacklisting rules have been 
a«nSed byi^efG0Vernment Procurement Policy Board, by itself or by relation, membership, 
anH°nm^^n ■ or Controlling interest with another blacklisted person or entity as defined
and provided for in the Uniform Guidelines on Blacklisting; y

4‘ ™ °/ihe docuTntS su.b^itted in satisfac‘ion of the bidding requirements is an authentic 
copy of the original, complete, and all statements and information provided therein are true 
ano correct:

5.

6.

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verily all the documents submitted;

[Select one, delete the rest:}

[If 3 sole proprietorship:} The owner or sole proprietor is not related to the Head of the Procuring
thp RA?eC!mbe? 0f MBi?S andrAwards Committee (BAG), the Technical Working Group, and
nrniP^ if a?atKth6 he3d °f th6 Pr°ject Mana9ement Office or the end-user unit, and the
project consultants by consanguinity or affinity up to the third civil degree;
rLa*P^^nlrSuP °I c°°PeJ'ativG:} None of the officers and members of [Name of Bidder} is 
related to the Head of the Procunng Entity, members of the Bids and Awards Committee (BAC).
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9.

the Technical Working Group, and the BAG Secretariat, the head of the Project Management 
third civil degre?''JSer Unit’ and thS pro^ect consultants by consanguinity or affinity up to the

S m£mPOrffp ww r-(0/nf v^r^fu[e:^ None of fhe officers, directors, and controlling stockholders 
n fBl^u6r t0 the Head of the Procurin9 Entity, members of the Bids and

?rfhd [?0mr?ltl!e (BAC)’the Technical Working Group, and the BAG Secretariat, the head 
of the Project M^agement Office or the end-user unit, and the project consultants bv 
consanguinity or affinity up to the third civil degree; y

7. [Name of Bidder] complies with existing labor laws and standards; and

8' Sh °Iand has undertaken the responsibilities as a Bidder in compliance
with the Philippine Bidding Documents, which includes:

a. Garefully 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

and any;

d. Inquiring or securing Supplemental/Bid BuIIetin(s) issued for fhe [Name of the Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee or any 
r™ 0f tc°ns,d®r;atl0n- pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10- ll^356 .ad'fa,nce Payment was made orgiven, failure to perform ordeliverany ofthe 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

fJurat!
[Format shall be based on the latest Rules on Notarial Practice]
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BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Haying examined the Bidding Documents including Bid Bulletin Numbers [insert
nprfnr^1^H^Ai!ihecnnBl.Pv0i=r^ 's hereby du,y acknowledged, we. the undersigned, offer to

B,,VERY, INSTALLATI0N-testing and COMMISSIONING OF 
KALAYAAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) { LuzP23Z1543Se)
in conformity with the said Bidding Documents for the sum of [total Bid amount m words and

---------- .■ u tu ^ ;-----------------  or such other sums as may be ascertained in
accordance with the Schedule of Pnces attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
serv'ces 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 
snail 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. J y

Docuriientsertify/COnfirrn that W6 COmply with the eli9ibility requirements pursuant to the Bidding

We likewise certify/confirm that the undersigned, [for seta proprietorships, insert: as the owner
and sole propnetor or authorized representative of [Name of mnderi_________________ has the fu|[
power and authonty 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 
fNameore/tfrierf ------------------------------------------------------ _to particjpatei subrT1|{ the b|d and to s]
and execute the ensuing contract on the latter’s behalf for fName ofPmter.,1 
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

[name and signature of authorized signatory] [in the capacity of]

Duly authorized to sign Bid for and on behalf of
[name of bidder]
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Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract
SrnplMyiMT?4JUPPuerJ (hereinafter cailed the “Supplier") shall deposit with the 
PROCURING entity a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of famount of auarantaa in finnm-j snri wnrH^i

w®> ^he [name of the universal/commercial bank], as instructed by the Supplier, agree unconditionally 
t0 9uarantee as primary obligator and not as surety merely, the payment to 

the PROCUR'NG ENTITY on its first demand without whatsoever right of objectiononour part 
and without its first claim to the Supplier, in the amount not exceedino famount nf auarant^n in
figures and wordsl. ---------------

We further agree that no change or addition to or other modification of the terms of the Contract
? bo,^^rSr™i.hereunder or of anV of the Contract documents which may be made between 
the PROCURING ENTITY and the Supplier, shall in any way release us from any liability under 
this guarantee, and we hereby waive notice of any such change, addition, or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
RROCUdRlNGthEeNTITYPlier Under the C°ntract and Until the Goods are a®cepted by the

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 ofBiMnr)_______ _

Which are/is _________ _____________________________.are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EntiM

connection with his intention to participate in the bidding for the (Name of Project) 

of the National Power Corporation (NPC).

in

Given this__day of 20 at Philippines

Name

I Position

Department of Trade & Industry
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BID DOCUMENTS

SECTION IX - BID DRAWINGS

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

LuzP23Z1543Se

SECTION IX

BID DRAWINGS
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SID DOCUMENTS

SECTION IX - BID DRAWINGS

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

LuzP23Z1S43Se

SECTION IX

BID DRAWINGS

AW - ARCHITECTURAL WORKS

CW-CIVIL WORKS

EW - ELECTRICAL WORKS

MW - MECHANICAL WORKS

NATIONAL POWER CORPORATION
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SECTION IX - BID DRAWINGS
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BID DOCUMENTS

SECTION IX - BIO DRAWINGS

DESIGN. SUPPLY. DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF KALAYA/W ISLAND SOLAR PV- 
OIESEL HYBFtIO SYSTEM (WITH ESS)

LuzP23Z1543Se

SECTION IX - BID DRAWINGS

AW - ARCHITECTURAL DRAWINGS

DRAWING NO. 

KalSPV-BDA-17.001

TITLE

CONTROL ROOM EXPANSION 
(PLAN, ELEVATION & WINDOW DETAILS)

NATIONAL POWER CORPORATION

Hi IX-AW -1
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1000

6000

tuu PAie. TO BE DEUOUSHEO

CONTROL HOUSE
(UAMESIUU BOARD WITH 

UNOLOIN FINISH}

aan
VA01ACU.
14.000 kj/hr 
INVERTER-WINDOW 
TYPE A/C UNIT

: CLASS AND ALUM. SUOINS 
WINDOW

: 6 UM THICK CLEAR CLASS 
ALUMINUM FRAME

FLOOR PLAN 
KrtSP^ 1:7S

.SOU! PUTSTlfiENE NSULAHM WITH 
DOUeiE-SUD 0.45UH PRE-PAIHTED 
GALVNCED RON SHEET.

KdSPV' 17.001 SCALE

6000

^EXISTING CON' ?0L ROOM
V///////////.

CLASSWOOL INSULATION WIRT 
PRE-PAIHTEO Cl SHEET ROOF AND 
INTERIOR CEIUNC

ALUMINUM FRAME SUDING 
WINDOWS

50UH POLYSmOIE MSUULTUN WITH
ooueiE-seeD o.asuu pre-4>aihted
OLVAMZED RON SHECT.

CONCRETE PEDESTAL

FRONT ELEVATION
KdSPV-^17.001 SCALE 1:75

NOTES:
1. ALL DUENSONS ARC IN UILUMETDIS UNLESS OTHERWSE 

NOTED.
2. THE SUPPUER SHALL VEF3FY All DIMENSIONS PRIOR 

TO CONSTRUCTION. THE NPC SHALL BE NOTIFIED OF 
ANY DISCREPANCIES OR INCONSSTENQES.

1 WRK THS DRANNO WITH RELATED OWL. UECHAHCAL AND 
ELECTRICAL DRAWNGS.

WINDOW DETAILS
1:50

NATIONAL POWER CORPORATION
AGHAM ROAD. OILMAN, QUEZON COY

PBOeniDKICH SUPPLY. DBJVEIW. NSTAUATXW, TESTWO AN(
COMMBSIOHWO OF KAUYAW SLAND SOIAR PU4ESa HY6RIC 
SrSTSH(WITHE$S> 4

ICCAIOt MtAYAMI HWI8. MbMUW

CONTROL ROOM EXPANSION
{PUN, aEVATHH IWMDOW OETALS)

0*9 KTE
ocne
awn FTIT
topio WKnAtBCTtJARan.
cavipnofr
B&
WTM

aw. FA Kal8PV4DA>17.001 BPKS.HA Lu2P23Z1543Se

BID DRAWING
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SEE COMECrm CCMS

EXEThC

<$> (5
CLA55W00L INSULATION VITTH 
PRE-P/UNTED Q SHEET ROOF AND - 
INTERIOR CQUNC

VERIFY ACTUAL DIMENSON OF. THE 
AIR-COMxnONINC UMT'TO BE SUPPUED'

2*00

ALUMINUM FRAME SUDING 
WINDOWS

SCUM POLTSIYRENE MSUIATION WITH 
DOUBLE-SSG) 0.4SUU PRE-PAJNIED- 
GM.VAMZED RON StCET.

CONCSEIE PEDESTAL--------------------

X

TKE-

KdSPV-
FRONT ELEVATION

.002 SCALE 1:75 KdSPV-
RIGHT ELEVATION

'.002 SCALE 1:75

II
HOUSE

GLASSWOOL INSULATION WITH 
PRE-PAINTEO Cl SHEET ROOF AND 
INTERIOR CEIUNG
SEE CONNECTION DETNLS

ALUMINUM FRAME SUDING 
WINDOWS

50MU POLTSIVRENE INSUtATION WITH 
OOU6LE-SIDEO 0.4SUU PRE-PAINTED 
GALVANIZED IRON SHEET.

CONCRETE PEDESTAL

KdSPV-
REAR ELEVATION

'^8^17.1.002 SCALE 1:75

-.■A

MTinEtf ICVISdN

NATIONAL POWER CORPORATION
AGKAM ROAD. DUJMAN, QUEZON CITY

noer: reset SUPPLY, oejvsrr. mstauatkin. testws ani 
coMBSseaa re kalayaan sand sour pv«Esa. kiwu 
SYSTEM (WTIH ESS)

. rrjiw KMATAMIBWO. FMJUOM
True CONTROL ROOM EXPANSION

{BEVATT0N8)
ft CWD K1E

cesoa zt~
QRM) fm
rpffMD
OitMDfT
aex
ICCK

«ww. KaJSPV-BDA-17.002 tncLKL LuzP23Z1 S43Se

BID DRAWING
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O.SUU THK. PFE-PAJNIZD PLAIN 
GALVANIZED IRON SHEET PUSHING

SEE OtTAl A

CEIUNG UNE

EXEmNG 
CONTROL HO

TOO < 5mm PUT BAR 
HOOED TO PRETAB 
CONTAINER HOUSE

SEE DETAIL B

0.5UM THK. PRE-PAMTED PLAIN 
GALVANIZED IRON SHEET PUSHING

EXISTING 
CONTROL HOUSE

CONTROL HOUSE

PARTIAL SECTION SHOWING INTERIOR 
CONNECTION @ SECTION A-A

SCALE

100 X Srmi PUT BAR_ 
«EUCD TO PREFA8 
CONTAINER HOUSE

O.frnm THK. PRE-PAHTEO 
PLAIN GALVANIZED IfiCVT- 
Sltn PUSHING

T:50

PARTIAL SECTION SHOWING EXTERIOR 
CONNECTION @ SECTION B-B

SCALE 1:50

Oinvn THK. PRE-PAINTED 
PLAN CALVAHSO RON 
SHEET PLASHNG

TOO X Smm PUT BAR 
WELDED TO PREFAB 
CONTAINER HOUSE

DETAIL 'A' DETAIL'S’

HUlKOrRTVSCM

NOTES:
1. ALL OUDGCNS US. M tOUNEIERS UNLESS OIHSRMSE NOTED.
2. CtHCCTKH CF PREFABWATTD CONTAINER HOUSE SHALL K 

WELDED (PUn WELD) MTH 10CKSUH PUT BAR.
5. IKfK THS DAAMNG MTH REUTED QUL UEOUNICAL AND 

ELECTRICAL DRAWNCS.

NATIONAL POWER CORPORATION
AGHAM ROAD. OIUMAN. QUEZON CITY

mofCTrOESKN. SUPPLY, DELNERT. MSTAIUTWN. TESTHG AHC
CCUASSnNHO OF KAUYAAN CSIANO SOUR FVOESa HYBRI 
SYSTEM fWriH ESS)

IfATim^KAtXTAAMIMm PUAtUM
im£: CONTROL ROOM EXPANSION

(SECTIONS ACONKECnOHDCTALS)

tr MO M6
CCSOQ
OtVM
levMi
CMMDff
ELSa
ICOi

KaISPV>BOA>17.003 LuzP23Z1S43Se

BID DRAWING
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SECTION IX

BID DRAWINGS
CIVIL WORKS

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

 LuzP23Z1543Se

SECTION IX - BID DRAWINGS

CW-CIVIL DRAWINGS

DRAWING NO.

KalSPV-BDC-17.001

KalSPV-BDC-17.002

KalSPV-BDC-17.003

KalSPV-BDC-17.004 

KalSPV-BDC-17.005 

KalSPV-BDC-17.006 

KalSPV-BDC-17.007 

KalSPV-BDC-17.008 

KalSPV-BDC-17.009

KalSPV-BDC-17.010 

KalSPV-BDC-17.011

KalSPV-BDC-17.012

TITLE

SITE DEVELOPMENT PLAN 
(KALAYAAN SOLAR POWER PLANT)

SECTION tHRU "A-A” & CONCRETE ANCHOR 
(SECTIONS & PLAN)

LAYOUT OF ZOCALO WALL & CONCRETE 
ANCHOR (DETAILS)

TYPICAL MOUNTING STRUCTURE 
(FOUNDATION PLAN, SECTION & DETAILS)

TYPICAL MOUNTING STRUCTURE 
(FRAME & DETAILS)

TYPICAL MOUNTING STRUCTURE 
(RIGHT & LEFT ELEVATION)

TYPICAL MOUNTING STRUCTURE 
(FRAME LAYOUT)

TYPICAL MOUNTING STRUCTURE 
(FRONT & REAR ELEVATION)

TYPICAL MOUNTING STRUCTURE 
(REAR ELEVATION WITH INVERTER. AC BOX, 
FIRE EXTINGUISHER & DC BOX)

ENTRANCE GATE & PERIMETER FENCE 
(ELEVATION. SECTION & DETAILS)

ENERGY STORAGE SYSTEM (ESS) 
FOUNDATION & PULLBOX 
(PLAN, SECTION & DETAILS)

PREFABRICATED CONTROL ROOM 
(FOUNDATION PLAN & PEDESTAL FOOTING 
DETAILS)

NATIONAL POWER CORPORATION IX-CW-1
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i
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1 IP 1 C 1 a 8

!
9 4

j
V S « V « w «

1700034000
20000

’=■080000

SITE
Katayjfen Island

o Q

• \

LOCATION PLAN
NOT TO VML

PMPCSO A*CA 
row seiM PlAMT

* _^TK
0C$CL POod n>MT

KALAYAAN ISLAND
NOT TO SCTtf

NOTES:
1. AU DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE 

INDICATED.
2. ELEVATIONS ARE IN METER UNLESS OTHERWISE SPECIFIED.
3. THE SUPPUER SHALL VERIFY ALL OIMENSIONS PRIOR TO 

CONSTRUCTION. THE NPC SHALL BE NOTIFIED OP ANY 
DISCREPANCIES OR INCONSISTENQES.

4. REFER TO ELECTRICAL DRAWINGS FOR SWITCHYARD LAYOUT.
5. Aa TREES AND SHRUBS MTHIN THE SOLAR 9TE SHALL BE 

CLEARED AND GRUBBED.

LEGENDS:

ESS -ENERGY STORAGE SYSTEM

--POOUflER FENCE 
(BARSeO WRC)

I------- 1
I □ I -CONCRETE ANCHOR 
I____ 1

-PROPOSED LOCATION OF BXJPUEKT/ 
FACUTES TO 8C KSTAUfD/COHSlWCIED

KdSPV'

SITE DEVELOPMENT PLAN
F-^I^W.O01 SCALE 1:350

M1UCCFAFWSOI

NATIONAL POWER CORPORATION
AG HAM ROAD. DILIMAN, QUEZON CITY

FWOECT: CESXjN. supply, ccla^. mstauation. testhg and 
CMMSSIWIO OP WLAYAAN ISUWO SOLAR PV«ESa IfTSRS 
STSrai (WITH ESS)

IDftIttte MiATAAH WLW^ MUW
mo SITE DEVELOPMENT PLAN

ff CMQ GATE

CeSISNCD “1
GftWM PfST

WVBHS 99aC9tL EM3H rMOTT.

CMUNVKT

lECH

wG.KxKalSPV-BDC‘17.001 bksxx LuzP23Z1543Sb

BID DRAWING
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NOTES:
1. THE INCUWiTiON ANCl£ OF THE SOLAR PANELS 

MUST BE 10-.
2. USE STRUCTURAL CRAPE STEEL SHAPES, BARS ANO 

PLATES CCMFORUIHS TO ASTU AM.
3. ALL STRUCTWAL STEEL SHALL BE FABRCATEO ANO 

ERECTED M ACCORMNCE WITH THE ASC SPECTCATIONS
ANO eooe OF standard practtce.

4. ALL ANGULAR BARS ARC HOT OIP GALVAMECD M 
ACCORMNCE trllH THE LATEST EDITION OF THE ASTM

5. CMCRETE ANCHORS ARE FOR FUTURE ANCHORAGE OF 
HHVr DUTY NET OCSKMED FOR TYPHOOH PROTECTION.

S. TVe OESKN CF CONOETE ANOW SHALL BE PREPARED BY 
THE SUPPLER SU6ECT TO NPOS REVEW AND APPROVAL. 
nUL DBKMSKM SHAU BE M CONSSERATWN OF THE HNHLM 
REOLBODnS.

GRAVEL 
SURFACET

CONCRETE
ANCHOR

TCONCRETE
ANCHOR

TCONCRETE
ANCHOR

TCONCRETE
ANCHOR

T
KdScC^^.i

CONCRETE
ANCHOR

SECTION THRU *A-A‘

TCONCRETE
ANCHOR

TCONCRETE
ANCHOR

TCONCRETE
AKHOR

1—T'—CONCRETE \-
AMHOR

CONCRETE
ANCHOR

.002 SCALE NTS

lOOmin, ANCHOR ROO

. :OOfnin,

SOOmitT

VERTCAL BARS

PLAN

GRwa SURFACE ▼

SOOmin.

TVETTTICAL BARS

T FOOTING BARS

iTOOmm thk SAND le
'gravel bedding

SECTION

CONCRETE ANCHOR'
T'AIK SCALE NTS .

■wuccFiimn

NATIONAL POWER CORPORATION
ALGHALM ROAD, DILIMAN. QUEZON CITY

FAOJECT; DCSIGK, SUPPLY, DEUVBtY, HSTAUATKM. TESTING ANI 
COHWSSICMN6 OF KALAYAAN ISLAND SOLAR PVOESa HYBRU 
SrSTEIA (WITH ESS)

Iflmm MLAT4JN
■raifc SECTION THRU “A-A" & CONCRETE ANCHOR

(SECTtONSAPlAN) .

n" on m
WMWUI ' i-
OUfM FttT
fCVMi f*«CMCNQK/«Orr.
cnuMprr
w
ICDl

BOlt ns

MTiFT KbISPV*BDC*17.002 aesu. LLizP23Z1S43Se

BID DRAWING
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o] (?) (S S) ® [3 52 IS B) 5

S E IS 1! S 13 g Ig 5! B

e) 13 5} [S S 5! (S 5} 52

52 a f5] fg 52 g? 52

17950
19000

LAYOUT OF ZOCALO WALL & 
CONCRETE ANCHOR

KolSPV^^17.003 SCALE 1:250

f- :

CONCRCTE ANCHOft

ZOCALO KAIL

coNCficre /wchoa

DETAIL "A"
MSP^ i?75”

HAIUCCrPKnSOH

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE 

INDICATED.
2. THE SUPPLIER SHALL VERIFY Aa DIMENSIONS PRIOR TO 

CONSTRUCTION. THE NPC SHALL BE NOTIFIED OF ANY 
DISCREPANCIES OR INCONSISTENaES.

1 THE DESIGN OF CONCRETE AMOK* SHALL BE PREPARED BT THE 
SUPPLER SUBCCT TO NFC'S REMEW AND APPROVAL FINAL DIM ENSIGN 
SHAa BE IN CONSOERATION OF THE MNIUUH REQUIREMENTS.

LEGENDS:
---------ZOCALO WALL

r—I
I □ I-CONCRETE ANCHOR 
I____ I

NATIONAL POWER CORPORATION 
AGHAM ROAD. OIUMAN, QUEZON CITY

mSTlOESION, SUPPLY. DELIVERY. INSTALLATION. TESTHO ANI 
COMUeSIONHO OF KALAYAAN ISLAND SOLAR PV4IE8EL HYBRC 
SYSTEM (WITH ESS)

LOOUXK KAIAYAAN MjWtfL PAAAIIAR 
TRIL LAYOUT OF ZOCALO WALL 

&CONCRETE ANCHOR
(06TAU)

r” 999 »n
oesoe ' 4
OfWtH fSr
RC«MCD mKPaBfSR /Mtorr.
WLtMtorr
B£L
tm*

Ll!a(^J
KtVO

cMiNa KalSPV*BDC-17.003 seiNi LuzP23Z1543Se

«CM£ 10M BID DRAWING
L
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^ ^—5^—s ^--- S

• f '■ .

I C-F

I C-f

LT-I

Cl FOUNDATION PLAN

GUSSET PLATE .

250m
- BASEPLATE

KslSP^^M7.004 SCALE NTS

250min)

GRAVEL SURFACE

NOTES:
I. UIMUUU C0UPRES9VE STRENGTH Cf COTOtETE SHALL BE 

20, Typo AT 2B CAT PERKD.
I REMFORCKG STEEL BARS SHALL CONFORM TO LATEST 

REOUREUENTS OF PNS FOR DEFORMED STEa BARS GRADE 275.
1 ALLOWABLE SEARING CAPACITY OF $01 9Ua NOT BE LESS 

THAN 15,000 KOAl’.
4. Aa ASPECTS OF CONSTRUCTION AND OETAIUNG OF 

REMFORCEUENTS SHAU SE IN ACCORDANCE MTH THE LATEST 
EHTTON OF Ad CODE.

5 DEGREE OF CCUPACTION OF BAOFILL SHALL BE DOW OF 
RELATIVE DENSITY.

5 THE DESGN OF THE HOUHTMG STRUCTURE INCLUDING THE 
FOUNDATION SHALL BE PREPARED BY THE SUPPLIER SUBJEa 
TO IffCS REVIEW AND APPROVAL FMAL DOIEKSIOH SHALL 3E H 
CCNSKRATKM tf THE HHHUH REOUREUENTS.

7. ALL DUCNSCN5 ARE M HUBIEIERS UNLESS OTHERWISE 
SPEQF1ED.

2-LAYER CHS NTH VERT. 
BARS AND
HOR. BAR AS SHORN NTH 
MORTAR rCPPIHG

-ANGLE BAR
-ANGIE BAR

r,.„r. ___ ANCHOR BOLTS W/ STD.
BASE PLATE huts t washers

TANGLE BAR

600min.

250mirv.

VERTICAL BARS

ANCHOR BOLTS 1/ 
STD. NUTS k 
WASHERS

IfOOTWC BARS

PLAN

BARS '

VEL SURFACE

I VERTICAL BAfS

FOOTWC BARS

, J /
400m5n.

TRANS. BARS

-LONQTUDWAL BARS

ZOCALO WALL
KjSPV-^C^1T004 SCALE 1:15

SECTION

lOOMM THC SAND AND 
GRAVEL BEDDING

COLUMN-FOOTING (OF)
KolSPV^BjW7.004 SCALE 1:20

KMUg Of primw

NATIONAL POWER CORPORATION 
A6HAM ROAD. DIUMAN, QUEZON OTT

nUECt: DESIGN. SUPPLY. DELIVERY. MST/UATKM. TESTMG ANl 
COIUUSSWMW Of KAIAYAAN ISUNO SOIAR PV*OIE$EL HYBRIC 
SY$rai<wrmE$s>

lOCATKW MLATAAN IfcAMO. MIAWAW
mi£ TYPICAL MOUNTING STRUCTURE

(FOUNDATION PLAN. SECTION & DETAILS)
OfO CkUS

trastp •
Oum wr
ftVCWD
CMMOrr
6£e.
lOi

Kt^miDCaA
ACCj«

on NO KalSPV-BDC-17.004 ircaw. LuzP23Z1543Se

sou£ AS SHOWN BID DRAWING
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NOTES:
PREFASRICMtO WO£ BAR

CHANNEL HOT WPED GALVANIZED T

PBEFASfOCATEO ANGIE BAR HOT DIPPED 
GALVAMZED

SOLAR PANa PORTRAIT 
ORIENTATION

CCTAA. A

DEUL

1. USE STRUCTURAL GRADE STEEL SHAPES. BARS AND PLATES 
CONrORUINC TO ASTM A36.

2. ALL 5TRUCRJRAL STEa SHALL BE FABRICATED AND ERECTED IN 
ACCORDANCE WITH THE ASC SPECIFICATIONS AND CODE OF STANDARD 
PRACTICE

3. Aa STRUCTURAL STEEL ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTM AI23.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLV. THE SUPPLIER 
SHALL SUDUrr THE APPROPRIATE DESIGN FOR THE MOUNTING 
STRUCTURE SUBJECT TO NPCS REVIEW AND APPROVAL FINAL 
DIMENSION SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.

5. THE INCUNATION ANGLE OF THE SOLAR PANELS MUST BE 10*.

J PREFABRICATED ANCLE BAR nWONC 
STAND HOT DPPEO GALVAMZED

OCTAL C

KqISPV-
o FRAME

LOOS SCALE 1:30

lures STtE.
1S AND NUTS

lAUUINUU UlO CLAUP

US PLATE HOT 
DIPPED GALVANIZED

DETAIL A
KolSPV^^.005 SCALE 1:10

______ .y^=r\

rx DETAILS

HSTAMIESS STEa BOLTS AND NUTS

hUS PLATE HOT DIPPED GALVANIZED

KNSP^TiOCe SCALE T;S

DETAIL C
KdSPV^^C-irOOS SCALE iis"

NATURE VRfnSOI

NATIONAL POWER CORPORATION
AGHAM ROAD. DILLALAN. QUEZON CITY

AROACT: DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTN6 ANI 
COlWSSIOMNG OF KALAYAAN ISLAND SOLAR PVQC8EL KYBRil 
SYSTEM (WITH ESS)

LOCAJCatKMjkVAAJ) Billet, AAlAJUil 
TYPICAL MOUNTING STRUCTURE 

(FRAME S DETAILS)
(MO MS

DP VMS)
OIWM Frrr
KMEMD pracTAi 81311 ifpon.
OrlMtCMt

~ n»CMCHGMiR^(£4r

Dm HO. KalSPV-BDC‘17.005 skclho. LuzP23Z1543Se

sevE AS SHOWN BID DRAWING
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- PREFASnOUQ WOE M '

SOAR PMia PORTRUT 
OnEKTATKM

NOTES:
1. USE STRUCTURAL GRADE STEEL SHAPES, BARS AND PLATES 

CONFORMING TO ASTU ASS.
2. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND ERECTED 

IN ACCORDANCE WITH THE AISC SPECIFICATIONS AND CODE OF 
STANDARD PRACTICE.

3. ALL ANGULAR BARS ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTU A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE 
SUPPLIER SHAa SUBMIT THE APPROPRIATE DESIGN FOR THE 
MOUNRNG STRUCTURE SUBJECT TO NPC'S REVIEW AND 
APPROVAL FINAL DIMENSION SHAa BE IN CONSIDERATION WITH 
THE MINIMUM REQUIREMENTS.

5. THE INCLINATION ANGLE OF THE SOLAR PANELS MUST BE 10-.

PRFFASCaCtlED ANGIE BW

CNWa 
HOT DIPPED GALVMZED

PREFABRCUED ANGLE HOT OPPED 
GALVANIZED

PREFABRSUED ANGLE BAR FRAUNC 
STAND HOT DIPPED GALVAMZED

SOUR PANa PORTRAIT 
OREKTAnON

LEFTSIDE ELEVATION
KdSPV^^17.006 SCALE 1:»

RIGHT SIDE ELEVATION
KdSPy^^17.00e SCALE 1:30

wnDEtfICVEXH

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUMAN. QUEZON CITY

KUECT^DeStGK SUPPLY. DELNERY, HOTALLARON. TESTMG ANI 
COMASSICMHO OF KALAYAAN ISLAND SOUR PVOIESa HYSfU 
SYSTEM (WITH ESS) 

tfCAI»ltMiAVAAIIBUI«LMUIWI
me TYPICAL MOUNTINS STRUCTURE

(RIGHT i LEFT ELEVATION)
o» OATl

OMCB
omM FW
nwnup WBmcetairAfl&fr
OtMOfT
uc.
Mi

H.L. MENDOZA
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NOTES: 
1.

R*Jt. RAIL RAIL

FRAME LAY-OUT
KdSPV^Bj^17.007 SCALE NTS

STEEL SHAPES, BARS AND PLATESUSE STTTUCTURAL GRADE 
CONFORUIHC TO ASTU A36,

2. All STRUCTURAL STEEL SHAU. BE FASRICATED AND ERECTED IN 
ACCORDANCE WITH THE AISC ^EOnCATTONS AND CODE OF STANDARD 
PRACTICE

3. ALL STRUCTURAL STEEL ARE HOT DIP GALVANIZED IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTM AT23.

A. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE SUPPUER 
SHALL SUBUIT THE APPROPRIATE DESIGN FOR THE MOUNTING 
STRUCTURE SUBJECT TO HPCS REVIEW AND APPROVAL FINAL 
OIUENSION SHALL BE INCONSDERATIOH WITH THE MINIMUM 
REQUIREMENTS.

5. SOLAR PANEL TO RAIUNCS SHALL BE CONNECTED TO AT LEAST TO 
CONNECTIONS EITHER BT BOLT OR CLAMP.

NAIUVOMMOt

BOLT HOLES

- BOLT HOLES

-BOLT HOLES

-FRAMES

• BOLT HOLES

- MID CLAMP

■ BOLT HOLES

• BOLT HOLES

• BOLT HOLES

• BOLT HOLES

NATIONAL POWER CORPORATION 
AG HAH ROAD. DIUMAN, QUEZON CITY

"Ota: DE9GN. SUPPLY. DCUVSIY, MSTAUATIOK tESTHG AM 
COMUSSKMHG OF MIATAAN BLAND SOLAR PVOIESa HfBRI 
SYSTEM (WITH ESS)

lOCMIOH KMATAHIJWC, tUAMMt 
TTRE TYPICAL MOUNTING STRUCTURE 

(FRAME LAYOUT)
on Ml

KSOO
DfUM mr
IICVOO ntMCM Bmimn.
CWM>rT
SR.
ICOi

H.L-LVNDDZA

mOKL KalSPV-BDC-17.007 ses.«a Llu:P23Z1543$e

BID DRAWING



LI
y
u

u
u
u

u
u
u
u

Cl FRONT ELEVATION
MSPV^^a^’iOOB SCALE NTS

REAR ELEVATION 
KdSPV^^lkooa SCALE ntT

srm. SHAPES, BARS AND PLATES
NOTES:
1. USE structural craoc

CONFORUINC TO ASTU A36.
2. Aa STRUCTURAL STEEL SHAU BE FABRICATED AND ERECTED IN 

ACCORDANCE WITH THE AISC SPECIRCATIONS AND CODE OF STANDARD 
PRACTICE.

3. ALL STRUCTURAL STEEL ARE HOT DIP CALVANIZEO IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTU A123.

4. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. THE SUPPUER 
SHALL SUBMIT THE APPROPRIATE DESIGN FOR THE UOIMINC 
SIRUCTURE SUBJECT TO NPC’S REVIEW AND APPROVAL FINAL 
NMENSIOH SHALL BE IK CONSIDERATION WITH THE MIHIUUU 
REQUIRCUEN1&

^ SOLAR PANEL

Hotfcoricvsot

NATIONAL POWER CORPORAHON
AG HAM ROAD. OILIMAN. QUEZON CITY

PfiOKT: P6SIGN. SUPPLY. O&NERT. NSTMIATKM. TE$T«6 ANI 
COUUGSKNNG OP KALAYAAK tSUM SOLAft tWMSa. KTBM 
STSTBA(MTHESS)

LOCAJOCKMATAAM MANSk HUMVI
TlTlfc TYPICAL MOUNTING STRUCTURE

(FRONT A REAR ElCVATlON)

fT 0*9 MIE
CQ9B 4
mm* fTt
lOOlP mVMBCIUMCHf.
cavtAAOrf
BCC
lECH

K»1SPV-B DC-17.OOfl LuzP23Z1$43Se
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2.

5.

NOTES:
1. USE STRUCTURAL GRADE STEEL SHAPES, BARS AND PLATES 

CONFMUIHC TO ASTU A36.
Aa. STRUCTURAL STEEL SHAU BE FABRICATED AND ERECTED IN 
ACCORDANCE WITH THE AISC SPECIFICATIONS AND CODE OF 
STANDARD PRACTICE.
AU ANGULAR BARS ARE HOT DIP CALVANIZEO IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ASTU A123,

4. THESE DRAWINGS ARE FOR BIOOINC PURPOSES ONLY. THE 
SUPPUER SHALL SUBUfT THE APPROPRIATE DESIGN FOR THE 
UOUNTINC STRUCTURE SUBJECT TO NPC'S REVIEW AND 
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.

REAR ELEVATION WITH FIRE EXTINGUISHER. DC BOX, INVERTER & AC BOX
KdSPV^B^I7.009 SCALE HTS

REAR ELEVATION WITH FIRE EXTINGUISHER, INVERTER & DC BOX
KolSp'v^BjC^IT.OOB SCALE NTS

: i.
•3 • .

IICUICCMMOr

NATIONAL POWER CORPORATION
AGKAM ROAD. OlllMAM. QUEZON CfTY

nOJCCT^CCSIQN. SUPPLY. OEUWf. M$TAUATXif< TESTWO AM 
COHHSSRMWG Of KMATMN ISLAND SOUSR RV-HESa HTBAfl 
SYSTEM (IMTH ESS)

TYPICAL MOUNTING STRUCTURE
{REAR ELEVATKM WITH KVERTBL AC BOX. FRE eaWGUaet A DC BOSQ

fV (HO MTE
PCSdNEft Ji
(WAN

ftmcpfLBte%/von.
cwMwr
QHX
MEEK

OMHa KalSPV-BDC-17.009 mm LuzP23Z1543$«
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SOmm* G-L PIPE S40 
-SATE FRAMING WITH J7mm*

GAUGE fia CYCLONE WIRE 
(2"X2* OPENING} KlOeO ON

CATE HINGE
SEE DETAIL]

Gl. PIPE STIFFENERS 
3100VERIFY VERIFY

fTwextitJ
difieED WRE

2050

Ml

PRE-CAST 
“CONG. POST

TOnun* PLAN BAR 
'TIES AT REBARS

DETAIL A

SOmmP BAR DOOR 
FRAUE HNCE 
RGUNOEB PORTTOH

Gnvn THC DOOR 
FRAUE UOUNTNG 

PIVOT

'----- CONC. POST

KolSPV'

ENTRANCE GATE ELEVATION

HELDED

IS X 75mm
STRAP BAR

: #

I ____4-T2mmP VERT. BARS W/
- -------TtBiml TIES • T60 O-t

DCAVA7I0N THOROUGHLY 
"COMPACTED BACKFILL

4*12mni* BARS 
"BOTH WAYS

100mm Ml SAND A 
GRAVEL BQXXNC

SECTION

700

17.010 SCALE 1:50

FOR DPP WTH FUTURE SOLAR 
PV'DESEL HYBRIO SYSTEU: 
CONCRETE POST TO BE 
PRODDED (WORK THIS WITH 
ELECTRICAL DRAWINGS)

BARBED WIRE
(5 STRAND 6ALV. STEEL «RE)

BARBED WRE
(5 STRAND CALV. STEEL WIRE)

SEE SPOT
DETAIL 'A

PRECAST CONCRETE POSTPRECAST CONCRETE POST

2000

PRECAST CCNCREIE POST

VARIES
I5000MU TO 20000MM O.C

GATE HINGE

FOR DPP WTH FUTURE SOLAR 
PV-DESEL HYBRO SYSTEM: 
CONCRETE POST TO BE 
PROVIDED (WORK INIS WTH 
ELECTRICAL DRAWNCS)

BRAONC POST TED AT 
CORNDt POSTS(BOTH SCES)

200

4-l2mmP BARS 
"BOTHWAYS

WSPV-
Cl

PLAN

DETAIL OF GATE POST
•17J310 SCALE 1:40

NOTES:
T. All DWENSKNS ARE IN ULUUETERS UNLESS OTHERMSE INDICATED IN 

THE ORAWNG

BARBED WIRE FENCE DETAILS
KglSPV-e9C-17J^0 SCALE U40

H*iTU)E OF RTi^SCM

NATIONAL POWER CORPORATION
AGHAM ROAD. DUJhUN. QUEZON CfTY

MdCCnCOIGN. SUPPLY, OELftWY, KSTALLATfON. TESTNG AM
comssomo op kalayaan isuho soi/a pvoesa hybri
SYSTBI (WITH ESS)

LOCATOtK^YAW IRAW>.»*UW*W
TTTVB ENTRANCE GATE & PERIMETER FENCE 

(ELEVATION. SECTION & DETAILS)

rr 0*0 Mil
ocacxp A
vum pitr
pM«e
cMMorr
asB.
KEH

S5Sa»o

noNC KslSPV-BDC-17.010 wkaw. LuzP23Z1S43Se
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REBAR A

VARIES
3200 MIN.

4fnm THK. CHECKERED 
-STEEL PLATE COVER

a*
II

' LINE OF EQUIPMENT

LSOxSO<4mm BAR 
'ALL THROUGHOUT

10mm« SUPPORT 
'BAR WELDED

NOTES: 
1.

2.

DETAIL A DETAIL B

-REBAR B

s

1000
00. BOO

mdm
01.

PLAN
PLAN

xVAV

REBAR A

-REBAR 6

3
 HR.I

7

y>7/>7/>7/>7/>//>//>//>//>//>

SECTION

SPARE CONDUITS FOR 
FUTURE EXPANSION

-100mm THK. SM) 
& OUVEL BEDDING

KolSPV-
ESS FOUNDATION DETAIL

y-^17..011 SCU£ 1:40

4mm THK. CHECKERED 
STEEL PLATE COVER

3mm THK. STEEL 
PLATE UNINC

AIL DIMENSIONS ARE H MtlMETERS UNLESS 01HERM5E 
SPECrO.
rOOTMG DE9GN BASED ON ALLOWABLE SOL PRESSURE OF 2082 
P9f (100 KPa] AND TO BE VERIFT BASED ON ACTUAL SOIL 
COWITIDN.
UNLESS OTKEMSE INHCATEO IN THE PLANS OR NOTH) N THE 
SPECnCATIONS. THE UMIHUU 2S DAY CYLINDER COMPRESSVE 
STRENGTH OF CONCRETE SHALL BE 20.7>0>a 
UNLESS OTHERMSE KHCATEO SPECTCD N THE PLANS, THE 
HNUUU HELD STRENGTH OF REMFORCEHENT TO BE USED SHAa 
BE GRADE 40 (JTSUPo).
AIL REMFWCINC STEEL SHALL BE DETAILED AND PLACED IN 
CONFCnUHCE WITH ACI-31B.
THE DESKN OF THE FOUNDATION SHALL BE PREPARED BY THE 
SUPPUER Sl&Ca TO NPCS R£V» AND APPROVAL FINAL 
HENSON SHALL BE N CONSDERADON OF THE UMIMU 
REOUREUOITS.
UNUIU BURIAl DEPTH OF CONDUIT CRDSSNC ROAD SHALL BE 
SOOnvn FROM THE NATURAL GRADE UNE.

4mm THK. CHECKERED 
STEEL PLATE COVER 
12mm» HANDLE BAR 
(SEE DETAIL ‘A’)

ELECTRICAL CONDUIT PIPE

SEE DETAIL 'B'

lOmmP BAR SPACED 
e 200 MM O.C.
10mm* BAR SPACED 
O 200 MM O.C.

^ 90mm* uPVC (POWER CABLES RATED SOOV)
{j32mm* uPVC (PERIMETER LIGHTING it COMMUNICATIONS)

1*1/2’ uPVC (DRAINAGE)

il 100mm Ihk SAND & 
u GRAVEL BEDDING

SECTION C 

DETAIL OF PUL180X
KdSPV-^17.011 SCALE ' '

MtV«9«CMaCBl

NATIONAL POWER CORPORATION
AG HAM ROAD. DDJMAN. QUEZON CITY

FA&KtKSlSH. SUPPLY. DELIVERY, INSTAUATKW, TESTMO AM 
CCIUmONINO OF KUAYAAN ISIANO SOUR FV^IESa HYBPQI 
SYSTSil (WITH ESS)

COmKKmATMW ItUNft. PAiAmM  
mt ENERGY STORAGE SYSTEM (ESS) 

FOUNDATION & PULLBOX
(WAH.lBCIHWIIPCTABBl ,

„ KljCaOMA
099 SAIL

OGBcre T
ORWN FYST
APPlO mcm MR rMorr.
OAMOfT
BK
ICCK

cm.HoKalSPV-BDC-17.011 «c4in LU2P23Z1S43S*
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250(250x1 Onvn B*SE PIATE

SECTION

o
in
M n

252
900

4-1S(nm* ANCHOR BOOTS 
W/.SIO. NUTS & WASHERS

4-16nvn* VERTICAL BARS 
WITH lOmm* TIES SPACED 
« 200mm O.C.

4-1 Smm* BARS BOTHWAYS

100mm THK SAND 
AND CfiAVEL BEDDING

4-I6mm» BARS 
BOTHWAYS

4-16mn>» VERT.
- BUS WITH 10mm* TIES SPACED 
0 tSOmm O.C.

SECTION

□
575

?50

4-16mm* ANCHOR BOLTS 
W/ STD. NUTS * WASHERS

4-l$mm* VERTICAL BUS 
WITH 10mm* TIES SPACED 
» 200mm O.C.

16mm* BARS SPACED 
AS SHOW]

100mm THK SAND 
AND GRAVa BEDOINC

16mm* BARS SPACED 
AS SHOWN

4-16mm* VERT.
-BARS WITH 10mm* TIES SPACED 
ft TSOmm O.C.

575

KolSPV'

PLAN
PEDESTAL FOOTING (PF-1)

PLAN

•17.012 SCAIE 1:50

(i)
EXSTING PEDESTAL FOOTING
TO BE UOOIFEO INTO (PF-2)-----
(SHADED PORTION ARE EXISTING)

PEDESTAL FOOTING (PF-2)!
KdSPy^2^17.0l2 SCALE "l;JO

0
60p0_____________

3000

PF-2

3000

d
r----- -H —i

PF-1 d !pf-i

m PF-2

r*———••1

PF-1 □ PF-1

FOUNDATION PLAN
KQlSPyj^^l7.012 SCAIE ~1:50

MIVPEQFICWCH

NOTES:
1. Aa OIUENSONS ARE IN MHIIMEIERS UNl£SS OTHERWISE 

SPECIFIED.
2. FOOTING DESIGN BASED ON ALLOWABLE SOIL PRESSURE 

OF 144KPG AND TO BE VERIFY BASED ON ACTUAL SOIL 
CONDCnON.

5. THE UIHUUU 26 OAY CTUNOER COtS>RESSME STRENGTH 
OF CONCRETE SHALL BE 20.7UPo FOR PEDESTAL

4. THE UNUUU YELD STRENGTH OF REWFORCEMEKT TO BE 
USED SHALL BE GRADE 40 (276UPo).

5. Aa REWFDRCMG STEa SHAa BE DETAILED AND PLACED 
IN CONFORMANCE WITH ACI-518.

6. WORK THS WITH ARCHITECTURAL DRAWINGS.
7. NECESSARY CML WORKS SHOULD BE PERFORMS) TO 

MODIFY THE EX6I1NC PEDESTAL FOOTING INTO PF-2.
B. ACTUAL DIMENSIONS (7 THE EXISTING STRUCTURES MUST 

BE VERIFIED TO THE FIELD.

NATIONAL POWER CORPORATION 
A6HAM ROAD. DIUMAN, QUEZON CITY

nUJECn DESIGH. SUPPLY. DQJVBTY, M9TA11ATKM. TESIHG ANI 
C0MMIS6I0HWG OF KALAYAAN ISLAND SOLAR PVLHESa KV6RII 
SYSTEM (WITH ESS)

ieCfcT10ltX*(*X(AII*IAilO,FAmiW
im£ PREFABRICATED CONTROL ROOM

(FOUNDATION PLAN & PEDESTAL FOOTING DfTAILS)

tr MO m

m/m fm
mpp mcpia Ewn fAAorr,
ChtMcm
as.
ICCH

tHQ.No. KalSPV*BDC*17.012 smom LlttP23Z1543Se

seme AS SHOWN BID DRAWING
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KalSPV-BDE-17.001 SINGLE LINE DIAGRAM (1/2)
(Solar PV System)

KalSPV-BDE-17.002 SINGLE LINE DIAGRAM (2/2)
(Solar PV-Diesel Hybrid System)

KalSPV-BDE-17.003 EQUIPMENT LAYOUT 
(Solar PV-Diesel Hybrid System)

KalSPV-BDE-17.004 SWITCHYARD DETAILS (1/2)

KalSPV-BDE-17.005 SWITCHYARD DETAILS (2/2)

KalSPV-BDE-17.006 SOLAR PV GROUNDING SYSTEM

KalSPV-BDE-17.007 DETAILS OF GROUNDING
CONNECTION

KalSPV-BDE-17.008 LIGHTNING PROTECTION SYSTEM

KalSPV-BDE-17.009 DETAILS OF TRANSFORMER
TERMINATION

KalSPV-BDE-17.010 LIGHTING AND POWER LAYOUT OF 
DPP CONTROL ROOM EXTENSION

KalSPV-BDE-17.011 PERIMETER LIGHTING LAYOUT

KalSPV-BDE-17.012 DETAILS OF PERIMETER LIGHTING 
CONNECTION

KalSPV-BDE-17.013 SCHEDULE OF LOADS AND RISER 
DIAGRAM

KalSPV-BDE-17.014 GENERAL NOTES AND DETAILS OF 
LIGHTING FIXTURES

u
NATIONAL POWER CORPORATION m



Li
U
U
y
u
u
u
u
u
u
u
u
y
y
y

TO SPP TRANSfCWMER 
(LOCATED AT DPP SWTCHYARO)

TO ESS TRANSFORMER 
(LOCATED AT DPP SMTCHYARD)

600V POWER CABLE

AC COUSINEA MX

OtROY STORAGE SYSTEM 
(ESS) }• , SO Hz

600V POWER CABLE

TO XAIAYAAN OOP
POSER AHO EHERCY MAHACaSU SYSTEM 

(9KLE U€ OAOUM 2/2)
PV STRING INVERTER NO. 1 

(ARRAY MOUNTED)

l-SkV DC CABLE
I-------

1.5kV DC CABLE h

NOTES:
1. Aa EUCmCAl WORKS SHALL BE DONE IN ACCORDANCE NTH THE LATEST PROVISIONS OF 

THE PHUPPK EliCTFaCAL CCCC AND SHALL COMPLY W1H THE RULES AND REGULATONS OF 
THE LOCAL CODES AND STANDARDS.

£ Aa EQtRPUEKT RATINGS EXCEPT FOR THE SPP. ESS AND DCSEl 0ENERA10R AS SHOIW ARE 
INDICATIVE AND FOR BCOWC PURPOSES ONLY. ACTUAL OJANTITICS, RATMO AMO SUES OF 
PV-AfSAYS, KVERTERS, OROXT BREAKERS, NRES MCUmC Aa NECESSARY MATERIALS AND 
ACCESSORES TO FUNCTION AS NTENDED SHAa BE DETEBMED BY THE SEPPUEI) BASED ON 
THE ACTUAL SYSTEM REQUKEMENT&

3. THE DaUED DE9GN AND KCESSARY CALCULATION FOR TTE REQIRRED HUIBER AMD SUES 
or PV-ARRAYS, NVEETERS, WIRES. CON0UT5 AM) (StCUT BREAKERS MOUDMG OUTDOOR 
UGKTM6 SKAa BE SUBMITTED FOR NPCS REVEW AND APPROVAL

4. PILL BOXES OF APPROPRIATE SUE SHAa BE PROVIDED TO ACCOMMODATE THE NUMBER OF 
SPIKES OF HRES.

5. EXPOSED NON CURREMT-CARRYMG METAL PARTS OP MCCULE FRAMES. EOLIPUEHT. AND 
C0WUCT08 ENCLOSURES SHAa BE PROPERLY GROUWCa

6. Aa OraTAL ENERGY METERS MCLUDEO M THE PRCLECT SHAa APPRCPRIATE TEST 
BLOCK AND ENCLOSED BY STAINLESS STEEL HOUSMG.

7. COMMUNICATION CABLE BETWEEN SOLAR PV PLANT (SPP) AND EXISTING DiESa POWER 
PLANT (DPP) SHAU BE INSTALLED UNDERGROUND PARALLEL TO THE POWER CABLE 
FROM SPP TO DPP.

LEGEND:
TVSS - TRANSOT VaTAGE SURGE SUPPRESSOR MC8 MINIATURE «CUT BREAKER
LA — UGHTHNC ARRESTER MCCB MOLDED CASE CIRCUIT BREAKER
Wl — WATTHOUR METER 27 — UNDERVOITAGE RELAY
VAr — VAR METER 69 — OVERVOLTAGE RELAY
VA — VAICTER 64 GROUND PRQTECTTVE RELAY
PF — POWER FACTOR — GROUND/EARIH
Ht — FROLCNCr METER — AITERNATHC CURRENT
V — VOLTMETER — — DIRECT CURRENT
A — AUMETER — — CONTROL/SGNa COmECTIONS

■MucoFictaai

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUUAN. QUEZON CITY

nnsr DENCH. SUPPLY, DEUVERT. ■STAUAHON. TESTMO AM 
eOUWSSMOMNG OF KAIATAAN ISUMO SOLAR RVOESCL KTBRD 
SYSTEM (WriH ESS)

IflCATOt MUYMM MUIft PALMWN
Tm£ SINGLE LINE DIAGRAM (1/2) 

(SOLAR PV SYSTEM)
9t CW9 CAR

K9O0 f'
w/m 9>

flPR
UEOi

HAM KtlSPV-8DE-17.O01 LuzP23Z1543Se
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1/0 ACSR, 15KV 
-*+ 12kV LA

1/0 ACSR, 15KV 
■ i ISkV, FDS. lOkA. 12A FUSE UNK 

15kV XLPE POWER CABLE

225kVA SOLAR FV Pt/M 
(SPP) TRANSFORMER 
1S.8kV/0.4SkV, 3«, 60Hz

600V POWER CABLE

(1/0 ACSR, 15KV 
—+ 12kV LA 

—11/0 ACSR. 15KV

ISkV, FDS, lOkA, 12A FUSE UNK 
15VV XLPE POWER CABLE

22SkVA ESS TRANSFORMER 
13.3kV HV Side, 3». 60Hi

BOOV POWER CABLE

FROM SOLAR PV PLANT 
AC COMBINER BOX

FROM ENERGY STORAGE 
SYSTEM

u

u

u
d
I IU

snOM STftWC NVERTcR 
($nO£ we DUGRAU \/2) 

mOM DCRCT nCRAGE SY$TQ| 
(S&iOi JME OUCRAU 1/2)

NOTES:
1. ALL ELECTRICAL WORKS SHALL BE DOTE M ACCORDANCE WTH THE LATEST 

PROYI90NS OF THE PKUPPME ELECTRICAL COOE AND SHALL COMPLY NTH TIC 
RLUS AND RECVURONS OF THE LOCAL COOES AND STANDARDS.

2. EXPOSED NON CURRENT-CARRWNC METAL PARTS OF EOUPUENT AW 
CONOUCTOR ENCLOSURES SHAU 8E PROPCRLY CROUNDO).

J. THE ISQcW OUTPUT OF SOLAR PV SYSTEM AND DC TSOMh/ISOkW OUTPUT 
Cr ETCRGY STORAGE SYSTEM SHALL BE INTEGRATED TO DC KALAYAAH 
oesa POWER PLANT. DC SUPPLER SHALL PROIWE Aa NECESSARY 
MODULES TO FUUY COUMUMCATE MTH THE EXISTING OESa GO!SETS AND 
TO BE SUPPUED OlESa GEN SET AT DIFFERENT RATINGS AND MAKE.

4. DC SUPPUER SHAa DETERMINE DIE VOLTAGE OL/TPUT RATING OF THE 
ESS. DC LOW VOLTAGE RATMG OF THE ESS TRANSFORMER SHAa VARY 
ACCDRBCNaY.

S Aa EOLXPUEHT SHADED M CZZJ PORTION ARC EXISTING AND EOUIPUOCT 
SHADED PORTION ARE ONCOWG/FUTURC INSTALLADDN. Aa 0TICKS 
ARE INCLUDED H THE CONTRACT.

2»kVl ISCtW
CENOWW CCCkAJTK
kUSmER IKWNIMU avii«o/iiav,

k-etew b
493/lJSy,
J-PteM,

<ao/iuw.

se >• Dca cDoum ice l¥ QESl SKRiTte Q u r*ai ffwun
eeJO-------V M w. m p( * .1,8^— iBih nr

'\T
A

POWER AND ENERGY 
MANAGEMENT 

j SYSTEM

LEGEND:
@ — DESa GENERATOR
3£ — 1AXTAGC..TRANSFORUER 
'% — FUSE DSCONNECT SWITCH

— UGHTMNC ARRESTER 
— GETeiATCR ORCUT BREAKER 

COHTROL/SGNH. CONNECTiaNS

1

— KLOWATT-NOUR METER

— TRANSFORMER
— GROUND/tARIH
— CURRENT UMTONC FUSE
— CURRENT TRAKSFORICR

wnucoriBisn

NATIONAL POWER CORPORATION 
AG HAM ROAD. DIUMAN, QUEZON aTY

■SCCnOESKK SUPPLY. OaHCRT. MFTWIATWN, TESTW3 AND 
COMBCaOHUG OF KAIAYAAN ISLAND SOLAR PVOCSa KYSIWD 
SYSTBI (lUTH ESS]

ICCATOt JUUTMW WUMft

SINGLE LINE DIAGRAM (2/2) 
(SOLAR PV-OIESEL HYBRID SYS

«r om vn
PfSOO p-
ofurn f-
ICVCNED OfT.
CAtMOfT
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ICCH ~r-
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34010
20005

__ KALAYAANSOLARPV-DIESEL 
HYBRID POWER PLANT

KtiSPW^lW SCALE NTS

NOTES:
I. FMH. UXAH0NS Of QUPICNT AM ACetSSOBB/AffUTOWCS TO BE SUPfUJO), 

TRAM5FER8ED, KWHS OA CtKIWCIED Bf THE COMRlCnit SHU EC OOSaT 
COORWtIQ KIM Spue tWWEIBn AW RANT lEVTS/FUKT M CWOGE TO SUT 
ACTIW Sne CONCmONS PRCfi TO EEUIERT/ KMIATOH/IXASTWCTIOH FDR THE 
TKLT AW EFFnCHr tnOCNIHION OF SC FROJECT.

Z AH OftlENSnHS MCAIED ARC N UUCIU5 DUSS OIMCRMSE SPEOFCD.

3. IHB SRAmS SHUL BE WORKED «mi CMC MWKS » KAMNCS.

4. AH Eaunen m broken CZ3 uws are exstno aw au. cmwit s>w» 
M cza ARE OHCONC/nmjnC KWLAJKK AU CSCRS ARC WCUEES K DC 
CONTRACT.

LEGEND:
®
@

— oeXL GENERATOR
— GENERATOR CONTROL AND PROTECIKH PAACL (CCPP)
— THREE PHASE TRANSFORMER
— POWER AND EKERCY UANAGaAENT SYSTEM (PENS)
— DC SOX
— STRINO INVERTER
— AC CGUBINCR BOX
— DAY TANK
— POU BOX
— SOAR PV ARRAY
— FERUEIER FENCE (BARBED HRE}

CONTROL ROOM 
EXTENSION

'iy

BSLOJLOJ
CONTROL ROOM 1

I
________________________________________ J

KotSPV-
CONTROL ROOMw17.003 SCALE NTS

MIUC0FPCV19CH

NATIONAL POWER CORPORATION 
A6HAAA ROAD, DIUIMN. QUEZON CITY

AMJECT: DESIGN, SUPPLY, DELTUERY, IKSTAUATTON, TESTWS AND 
COURSSIOMNG OF KAUYAAH ISLAND SOLAR PVOIESU HYBRID 
SmBAlMTHESS)

LCCMICW KUAYAAM MAMA RALAVCAN

lm: EQUIPMENT LAYOUT
(SOLAR PV-DIESEL HYBRID SYSTEM)

9T CHO wn
ocseo
OMMI

otwan
riFc n
ICCH /
pro. MX KalSPV-BOE-17.003 «ssuo LuzP23Z1643Sg
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KALAYAAN DPP SWITCHYARD
KdSrV ,0(K SCALE

ma ID owns mrrfw irr mii

4N»c| [>»w^ I <MH)— mm

[1—®

^niniirfiM
ii='rLg=ms=milnjiniyiini

~iiT~iTi~rfi~Tn
in^ili=!il=ili 11 l=l I l=ill3iS I^riT=FEni^ii]=iT =iii=iii=rHii

m=TTi=mftm=m=TT -m-m-m-i i i^i i i=i i i=ttt=i i \=m

SECTION "A - A"v^-KdSPV-BdE-l7.0M SCALE NTS

miviccricwocM

NOTES:
1. THIS OftUWC S CONCCPTUU. WO FOR BMWC PURPOSES ONLY. THE 

SUPPLIER SHU. IDENTIFY THE APPROPRIATE AND SUITASIE IDCATIOH OF 
EDUPNENI/STRUCIURES, CDUHIMCATION. AND POVS) UNE ROUTE AS SHOW 
TO SUIT ACTUAL FCD REQUREMEMS AW TO BE SUBMITTED FOR WCS 
REVIEW AW APFROWL.

2. TRANSFORMER LOW VOLTAGE AND HIGH VOLTAGE BUSHINGS SHALL BE 
PROVIOEO WTH INSULATING SHROUD AND ALL NECESSARY 
ACCESSORIES FOR TERMINATION OF SNGLE Oft MULDPLE CABLES.

1 TRANSFORMER TANKS SHAa BE GROUNDED AT TWO PWTS CWOtMaY 
OPPOSITE EACH OTICR. THESE CONNECTIONS SHAa BE MADE FROM TWO 
OFTTRENT PONTS OF THE GROUCINC GFDD. 1RANSF0NHER NEUTRAL 
CDNDUCTCR SHU BE DIRECTLY CONNECTED TO CROIMD MAT.

4. Aa EOLKPUENT N BROKEN CID LK5 ARE EUSTIW: AW Aa EOUPMENI 
SHADED H IZZZI ARE ONGOW/FUIURE THSTWATIOH. Aa OTHERS ARE 
KLUOED N THE CONTRACT.

LEGEND:
0 — TRAKSrCRHER. TIffEE PHASE 

) — 2/0 AWO ACSR 
) — POWER CABLE, ISIV KLPE 
) — FUSE DISCONNECT SWITCH WTH LA QMSNATKM 
) — COMPRESSMN CLAMP 
) — TERMNATION KIT 
) — tlOMM CkA aPvc COCLAT 
) —CtNDLIT SUPPORT
> — 25FT. WXO POE 
) — J5F7. HOD POE
> —1/0 AH ACSR
> —SEALANT

NATIONAL POWER CORPORATION 
ASHAM ROAD, OIUAMN. QUEZON CITY

PAAMCT: DESIGN, SUPPLY. DEUVEAY, INSTALLATION, TESTW6 AND 
COMHISSIOMNO OP KALAYAAN ISLAND SOLAR PVTHESa IfYBRID 
SYSTEM (MTH ESS)

LOCATKK KALATAAN KIAMO. PALAIUN
imt

SWITCHYARD DETAILS (1/2)
rr on DA1E

OGSOCd At
onMi O'
REVCVCO I moPKOnSRiUfon, \
CntWtCKT
sue. r llT-i ■ tfr —
icca r

“ww- KalSPV'BOE-17.004 Rccsm. LuzP23Z1S43Sg

s»E NTS BID DRAWING
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nndot ns
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THR£E PHASE TRANSFORMER
W IV

GMOWO t£AD MS

cmiCMc wer

TO AC C0U8MER BOX. ESS, CCPP

SECTION "B - B" (TYPICAL)
KdSPV-eOE-17.00S SCALE NTS

NOTES:
1. THS DAMNc 6 canopmu. mo to boom tomses 

0M.Y. THE SUPnjO) SWU. KKWT DC AmOfRUE M) 
SUUU UNMW Of EBUnEMT/smuCIUCS. PUIBQX 
(PS). COHNCHDN. M POKR UC ROUIE AS SeW 
TO SUtr ACTUM. FEU AEBICEICNIS AMO TO BE SUBtfITED 
TO NBCS REMEI AW AfFWOL

Z TRAHSTOUER LOW VOLTAGE AND HIGH VaTAGE 
BUSHINGS SHALL BE PflOWEO WTH INSULATHS 
SHROUD AND ALL NECESSARY ACCESSORIES FOR 
TERUNATMN Of SHOE OR UULTIPIE CARLES.

i TRANSFORER TAWS SHU. BE CROLMCD AT no POMIS 
DWXtWLY OmsnE EACH OKER. TTESE COMECnCNS 
9UU BE IKE FROM no OfTERDfl POMIS OF TIE 
CROUNOK OREL TMNSFOHER WUTIUL COWUCTOR SHU. 
BE ORECIIY CCMCCTED TO CfiOUW HAT.

4. ALL EOWIEKr H BROKEN C=D UNP ARE BGSTNG AND 
AU ODCRS ARC KUCCD H 1TC CONnW.

LEGEND:
0 — I/O ARC ACSR

— POO CAELE, ISkV SRC 
— FUSE CBOCMECT SVTTH MTH U COBHATICN 
— TSBMAIION BI 
— I1WU CIA. uPK COKMIT 
— CONDUIT SUPPORT 
— 2JFT. «DCO PGLE 
— SEALANT

uTucoFacvam

NATIONAL POWER CORPORATION
AG HAM ROAD. DILIMAN, QUEZON CITY

nOJECT: DESIGN, SUPPLY. DEUVSIT, INSTALLATION. TESTING AND 
CDIM55CIWIG OF MlAYAAK ISLAND SOLAR FVOESEL HYBFUO 
STBIBIflMTHESSl

LflOLTOtlUA*Y*«WIIU>ftAAU1W*H
TTTLL

SWITCHYARD DETAILS {212)

CMO CMC
GCa0B
(Mm
0C«n0t

CMLMCKT
ate 4 tmom
HEOt

MGW. KRISPV-8DE-17.00S rasw- LuzP23Z1S43Se
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NOTES:
1. DETAIL "A" aUll BE APPUED TO Aa UAJOR EOUPUENT SUCH 

AS STRWC WVCriEftS, DC BOXES, AC CQUBINER BOX. 
■RANSFOftHTO.

Z DETAIL ’S* SHAU. BE APPUED 10 JAOUMTNG STBUC1UAES AND 
OTHER PROTECTION SUCH AS CI/PT, FDS, UCKTHXG PROTECTION.

S. GR0UN0O4G CONOUCTOA SHAU. BE EIABCOOED AT LEAST O.SOU.

4. TIBS DAAVnC SLAU BE RORKED MTH DRAIWC MX 
KtXSPV-BCE-lTJJOT.

4. AUEOUnOTH BRCKCNC:31KS AIE EUSTW AW AUEGinCNr 
9UKD N WE OWOK/TU1URE KTAUAJIM. AU OTHERS ARE 
MOLES) M THE CCH1RACT.

EE DETAIL-E 

EE DETAIL—D

ALL DIUENSIONS INDICATED ARE 
OTHER VASE SPECIFIED.

UUJUETERS UNLESS
: PET JL-C

EE DETAIL—F

34010
E D 

EE DETAIL!
ITAIL-B

HUUE Cf REVUXN

KALAYAAN SOLAR PV-DIESEL 
HYBRID POWER PLANT

XalSPV-^-17.006 SCALE : HTS

LEGEND:
— — TOO mm* BARE STRAHOED CCPPBi. TM ANHEAIE)
---------------LOO mm* INSULATED STRANDED COPPER, TIN ANNEALED
----------— 80 INSULATED STRANDED COPPDT. TIN ANNEALED
-------------- 22 mm1 HSULATED STRANDED COPPER. TIN ANNEALED
---------------15 nun’ NSLIATED STRANDED CCPPES. TIN ANNEALED
@ — CR0LMDW6 TEST PIT 
^ — DC BOX 
M — STRHG INVERTER 
^ — AC COUBMER BOX 
0 — GROUNDING ROD CONNECTION 
A — HORIZONTAL TEE CONNECTION 
h — HORIZCNTAL SO’ CONNECTION

HORIZONTAL CROSS CONHECRON 
DIESa GENERATOR
GENERATOR CONTRCL AND PROTECTION PANEL (GCPP) 
THREE PHASE TRANSFORUER 
POSER AND ENERGY UANACEUENT STSTEU (PENS)
DAY TANK 
PUL BOX

®
DT
PB

NATIONAL POWER CORPORATION 
AGKAM ROAD, DILIMAN, QUEZON CITY

PaojtcnOESIGN, SUPPLY. DEUVERY. INSTALLATION, TESTWO AW 
COUISaOMNG OF KMAYA4N SLAW SOLAR PV«CSa HYDRA 
SYSTEM (WTHESS)

tflC*TQK KMATMN nUUC. PMA¥Uft

SOLAR PV GROUNDING SYSTEM
rr CHO> MTE

KaOB
GfWII
DEMEKD fT»CP*Lgi7R/tfOn.
CMMOa
uc. i>
ICOi

ii'"'1.7.

tvoo. KaISPV-BDE-17.006 pbdwx LuzP23Z1543Se
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DETAIL* A

DETAIL • C

DETAIL *e

DETAIL • B

DETAIL *D

O

manpl—\

DETAIL *F

DETAILS OF EXOTHERMIC 
WELDING CONNECTION

KdSp'v-H^-IT.OQ? SCALE NTS

1RANSFMO atOMCM SnWN.

lOftmr MSUA1D
com caoucm

lUNSFcma aNonE PEDC51N.

CVffR COCUCTO 
(QWMKNC CRD)

ESmCMC KlOtC 
CMCCBCM

KdSPV-l

EQUIPMENT GROUNDING 
CONNECTION

.007 SCALE NTS

HUlfSOFfCMSCH

NOTES:
1. KTM. V 9ML K APPUED TO Aa UAJON OMMOfT 

SUCK AS smc MCRIERS DC BOSS: AC COCKR BOX.
IRAHSFCnOS.

2. DCTAA. *B* SKAIL BE tPnXO TO UOUNTMCi 
STRUCTURE AND OlHOt PROTECTKN SUCH AS CT/PT. 
TO. UCMIMNC PROTCcnCN.

3. CROWDWC CONDUCTOR SUU. BE EUEEDOED AT LEAST 
O.SQM.

*. TWS DRAWNC SKAU BC WORKED WTH DRAMNC W. 
KNS>V*6CC-I7.00e.

NATIONAL POWER CORPORATION 
A6HAM ROAD. DIUMAN, QUEZON CITY

KOJSf.DESXiN. SUPPLY, DEUVERY. INSTALLATION, TESTKO AND 
COUaSSONMO OF KALAYAAN ISLAND SOUR PWXESa KVSPIO 
STStEH (WITH ESS)

Locuot rjiAXt*M nupft pauim—
NUE:

DETAILS OF GROUNDING CONNECTION
rr 0*9 (HJl

CC96»a
CMW A.

CfAMOfX
B£C
NECK

WIN). KalSPV*BDE-17.007 LuzP23Z1643Se

SME NTS BID DRAWING
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OtMOK StSTDJ 1/
MU OAiPs snca)

• 1J9 unOB

u
I

L

L
U

u

L

fiOrvQf Cl ire

W OF Cl F1PC BOUO 
a iw icpcrw 

STEEL nu

cxj
rOi

TO GflOUNDMQ MAT

W3UCCFKVISCK

NOTES:
1. THE UGHTNIN6 PROIECTOH SYSTEU SHAU BE 

IH STALLED AffROWJATELT AS SHOWN W THE 
DRAMNS.

Z THE DOWN CONDUCTOR SHALL BE CONNECTED TO THE 
CRCUNDINC UAT.

S. THE SUPPUER 9UU. SUSWT SPEdFICATtON, 
FASnCATION AND IHSTUIATKN DRAWNC FOR 
APPROVAL OF NPt

«, THE Cl PIPE SHALL HAVE AN NTERNAL DUACTER OP 
6cmtn AND SHAa HAVE A UNUILU LENGTH OF 10 M

NATIONAL POWER CORPORATION
A6HAM ROAD, OtUMAN. QUEZON CITY

P«ld:DESIGN, SUPPLY, OEUVERY, INSTALLATION, TESTIHO AND 
COUHSSIOUNO OF KALAYAAN ISLAND SOLAR PV-OIESEl HYBRID 
SYSTEM (WITH ESS)

LCCUICK KALAYAAN IKAMJ, PALAWAN
im£

LIGHTNING PROTECTION SYSTEM
ST am MI

BWfmtcesofi)
nw(
tefCfa

CWACKT

tea y1'

wcw. KalSPV-BDE-17.008 psakl LuzP23Z1S43S«
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ELECnU. NSUOTMC 
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■
OROUNCMNC ROD

nMi K taatu eoVExom - 
snnta sisioi (tss)

tlf=P

15KV fxn pcncR o*ai

El

wMiM

TO rus OtSCCMSCT SHTO* 
Km UGKrWC >KSS\U( 

OlfiKfJCK
GROUNDING ROD

LOW VOLTAGE CABLE TERMINATION
XdSPV-eOE-l7.009 SCM£ NTS

CROUNDING ROD CROJNDINO ROD

HIGH VOLTAGE CABLE TERMINATION
NTSKolSPV^^^17.009 SCALE

u
u (MTUCOFICVm

NOTES:
1. IRANSrOAUER LOW VOLTAGE AND HIGH VOLTAGE 6USWIGS SHALL 

se PROVDED «TK MSHLATING SHROUD HO ALL NECESSARY 
ACCESSORES FOR TEALMAOCN OF SMClE OR UULTFIE CASUS.

3. IRWSFDRLCR WiS SWU SE CROLHDCD AI TfO POMS OMCmiY 
tfposnt CKH oiWR. ncE OMCcnoK swa sc hue ney no 
cfFERon POMS CP the grolkk cm 1RAIISFDRICR icunw. 
CCIfiUCTDR SHU SE DBECTIT COKCm) TO CROUNO WT.

A. TIC NUUBBt Of FEEDERS AND CONDUITS H THE ORAUlMG ARE 
FOR enOMG PURPOSES ONLY. THE SUPPLIER SHALL OCSKN THE 
APPROPRATE CASU ENTRY POR AIL THE POIKR. CONTROL AND 
IHSTRLMENTATICN CARES TO BE USED.

S. THE SUPPLER SHALL PROVCC PROPER TERUMATION FOR THE 
NEUTRAL CABLE.

NATIONAL POWER CORPORATION
AO HAM ROAD, OUMAN. QUEZON CTTY

MOACT; DESIGN. SUPPLY, DELIVERY, INSTALLATION. TESTHG AND 
eOUMCgOHNG OF KALAYAW ISLAM) SOLAR PVDE5EL HYBRID 
SYSTEM (WITH ESS)

LQCATCK KAIAVAAN HLAML PALAVMN

,mc DETAILS OP TRANSFORMER 
TERMINATION

ay o«s CHIC
DOKMED A-
MWM
mWED fWTfL Ben fWtofT.
GMMDfT
flPr
ICCH ‘

OM ■c KalSPV-BDE-17.009 n»No LuzP23Z154SS«

KNA NTS BID DRAWING
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TQ Ihe N&IMST eoStM 
^OtCWT rCM UQKONO LOAD M

fiOSIMC
UAM CUTWPUTMM fMA 

LQCATKM
EE DETAIL—A

LIGHTING LAYOUT 
Koisf^ im

TO TIC ICMSST osme CMUT 
rot OIAOCNCE OUTLETS H TtC 

CWnSCLKOCH

Qsme
lun nsmeuncM pmcl

LOCATION

POWER LAYOUT
KdSrV-BlC-17.010 SCALE

wnicvLEiWN

NOTES:
T. THIS CAAHNG 9UU. BE THIOSD TH1H DRAWN KtLS>V-B0E-I7.0l4 FOR 

THE LECEND. DETAILS V UCHTNC FTlCniRCS AND COIERAL NOTES.

2. Aa HORN SHAa BE OONE N ACCORDANCE WTH THE LATEST 
PROMSCNS Of THE PHTUPPHE ElECTTKAL CODE LOCAL ORDINANCES 
AND RECIUTTONS.

3. OOtOUT RUNS ARE KKATVE CNLY. T>C ACTUa LOCATION SIAU BE 
DEIEMNED M THE fXUL

4 ML WRES SHAa SC TYPE THHN/IHIH-2 «OOV NSULATICN. MFC 
CPERATWC TEMP., STRANDED COPPER CONDUCTOR.

S. CONDUIT SWU BE iPVC, SCH.40.

B. THIS DRAMNG SKAa SC WORKED WTH OW. BID ORAWNCS.

LEGEND:
M I— mCTURE TYPE A
^ — FDCIURE TYPE 6
^ — DUPLEX POLE SWITCH

(SUBSCRIPT DENOTES LAMP BEING CONTROLLED)
0^ — EUERCEHCY UOHT OUTLET 
0 — 200 VA DUPLEX CCMWMENCE OUTLET
(^ — AC CONOmOMNO UNIT (ACU) OUTLET

--------------  GRCUT RUNNMC ON CEUN6
-------------- occur RUMLNC UTOQLNEATH THE FLOOR
-------------- COHTRCE CIRCUIT

— CIRCUIT HOUERUN
— UAIN asmaimoN panel

NATIONAL POWER CORPORATION
AG HAM ROAD, HUMAN. QUEZON CITY

NRJNCnOCSIGH. SLPPLT. OEUVERY. MSTALLATION. TESTWG AND 
COMBSIOliHG OF KAIATAAK ISUM> SOLAR PMHESa KTBRKl 
STSTBJ (VWTH ESS]

lOaUBk MUTMM WUI0. PUM9M

mL LIGHTING AND POWER LAYOUT OF 
DPP CONTROL ROOM EXTENSIC

91 OW OKS
CCBMD
BUM
nCKD 1 wcmeciL/wofr. 1
Easa
I Btt.

__ z:
KslSPV-BOE-17.010 Mam LuzP2321543Se

SOU: NTS BID DRAWING
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isn Es

SEE DETAIL—B

! h--+- 
1[us©

CCMCCICD IQ OPP 
asTtojnoH PAW. 
— UCKTHQ OMUT

Ii I
J 1

KALAYAAN SOLAR PV-DIESEL 
HYBRID POWER PLANT

KdSPV-ete-17.011 SCALE tfiS

NOTES:
1. THIS DRAWN6 SHAa BE WCfiKEO W1H DRAMNG 

KolSPV-eOE-17.012 AND KdSPV-BOE-17.014 FOR THE 
LEGEND. DETAILS Cf UCHT1NO FliOURES AND GCNEiUL 
NOTES.

Z THB DAWK B COteEPIUAL AM) TOR aOOMS IWOSES OtIX 
THE SUPPLES SWi COUTY TIE APPROPliWE AMI SUIABIE 
LOCADCN or EOUnCNT/SIniCnKS. FUUOX (PB). 
CaHNOEiat AM) FDIEN UC ROUTE AS SHOtN TO SUO 
Acnw. FED REOUKICHIS AW TO BE SLSRTTED FOR NPCS 
RC0 AND AffltCML

X Aa BXMTCKr H BtCHN CI3 UNC5 ARE DOSIM: aw Ml 
EOmCA SHACED M <2ZZI ARE ONGCnC/TUTUE M5IAUAKM. 
Aa OTHERS ARE MOJJDCD H THE CONTTUCT.

4. Aa DH4ENSI0NS INDICATED ARE IN MILLIMETERS 
UNLESS OTHERWISE SPEOREO.

LEGEND;

Sip -

QRCLET RUNMNC UNDGKROUND 
CONTRO. ORCUFT 
DUPLEX POLE SMTCK
(SUBSCRIPT DENOTES LAMP BERK CONTROLLED) 
FIXTURE TYPE 6

— PERUETER FENCE (BARBED WRE) 
— SOAR PV ARRAY 

PB — ML SOX

NATIONAL POWER CORPORATION
ALGHAM road, DIUMAN, QUEZON CITY

mORaDESKN. SUPPLY, OEUVERY, nSTALLATION, TESTING AND 
COMASStOHmO OF KALAYAAN ISLAND SOLAR fVOESa HYBRID 
STSTBI(MTHES8)

LOJJOW MLATAAM * fALAAbM
inie

PERIMETER LIGHTING LAYOUT
er OK) Ml

CCSDCD p-
MWM
MLMcn

CMUNSHT
aa. 4
HECK

ODUFU

cww KalSPV‘BDE-17.011 naw LuzP23Z1543S«

»«* NTS BID DRAWING
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Firax KiMeuiiic
CMtfT

SE UGKTK nnURS B

2 - Uran'IM/DaM-2 
M 2CMT0 uPVC

SEE FUTIIE *B* 
VOMlilCDattS

2 - 15mm1 MW/IHIK-2 Om 
CQN0UC1W M EOmrf uPVC CtHUT

FUKCUSKTCOan 
wvni («ninan)

2 • UWXM/MI-]

FIXTURE "B" MOUNTING DETAILS
KdSPy-B#E-17X)12 SCU£ N15

SEE RnWE V 
uoktm; cctajls

(3 sjwO eA].V.‘STEEL WR^

FROM 2*0 nXiE
SLPFLT

KslSPV-Bte-17.012 SCALE
DETAILS OF PERIMETER LIGHTING INSTALLATION

1:25

wmctf Rc«n

1?

NATIONAL POWER CORPORATION 
AGKAM ROAD. DIUMAN, QUEZON CITY

PKKCr.OESlCN, SUPflT. DBAERY, MSTAUATKM, TESTH6 AND 
CIMKSIOtiHe OF KWAYAAN ELAW SOIAR PVOESEL HYBRID 
5TBIBI(WTHE$$)

LOCtflON KHATAmiNANCt PAmwjC

DETAILS OF PERIMETER LIGHTING 
CONNECTION

rr on CMS
eeaaet A-
GAMW P-
KVKKD mOPM EHSH/AACKT,
CMUMtOn
axe. ~*r
moi ZZ
■mm K»ISPV-BDE-17.012 yss.u LU2P23Z1643SD
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SCHEDULE OF LOADS
(DPP MAIN DISTRIBUTION PANEL)

oa
Ma KSCW1KN cKureiUNCH VA WS MAPS

as

BREAIO WK OKUT

4- McomaLDiiUP

X
S - 200W conood WUT

WO 236 1743 lOOAF/BOAT 2 - lAmg* mi/MM-2
1 • tCTO' MN/imi-21 - 2.DP MR CCKdlCMM IKT

LPP (6UNKH0USE) ZSmtuPiO

t - 10acu-n CHEST FRS2£R . ..
1 - M cocwr LID IMP 1 ^i'

2 1 - soon CCNYEMENCE dffln IPP (PUMPHOUSE) »91 230 2162 UtfflM 2 - 4AMn' DHI/Mai-2 
■ - UkKn)* HHI/IHW-2 20er«itf «

1 - a£C0K W70I PUi>

S 6 - SD> Flow LIB now UM
14-20* Flow UD FLOW UOff (<W.) PEnUHER LIGHTS 740 236 U6 (3AF/KAI 2 - 14ma<a HM/nnH-2 20m«uP«

4 1 - 2pQHP 9ACRSa£ W SIMP PUMP ' S760 ' 230 1200 MAF/S2AT 2 - Ifcm’ M«/nnM-2
1 - 34mm' BHI/1MH-2 26mi0 uPvC

5 10 - 2 11«« IB) IMP net Tire a iNQNE SHED LIGHTS 400 230 1-74 43AF/20AT 2 - 14mm' nm/mw-2 2Om0 uPVC :

1 - BWCQHMCTIO LAMP
230 0S2 <3A2/llAt 2 - Uim* MN/1HW-2 2ClinBiPVC

1 - 20nA COHYQKKC OLFTIET
GUARD HOUSE 211

2-2xie*iaMriieE,n?EA
2 - 2 X ie> la LUC net type a (aw.)

7 4-90* nOCD LED flttO UWT
1 - sot nOCD l£9 FIOCO UOff 1/00) CCH1ML MOH UCH1S 447 230 UAF/ltAT 2 - 34mm' IHNH/mw-3 2CRn4 uPVC

X - 2 X 2* ID DOKENOr UCHT
1 - 2 X 2* lEO DaOBIOr UMT (ADD.)

s 3 - 20mA CONYOCNCE OVUT DOENCH
coHsaoEsamn 600 236 241 43AF/2DAT 2 - 34mm' IHMI/imi-2 2Ckm«i^

9 I - 2XI» AR CCICniCIWO IHT (AW.) coimiooHAcu • 2760 230 1100 Uir/BIAT 2 - SAmf TMM/1HW4-2
1 - 34nn' mi/HW-2

10 2 - 20WA CtMCNM OITin
S - 2O0VA CtMDCNCC 01110 pW)

camoL ROCM 
coMNDaounn 1000 230 4J5 4SAF/2UT 2 - 34mm* TMN/MM-2 20m4 tPtC

2 - aw coma ud imp
KA2AWCUS WSIE AMD 230 143 4SAF/32AT 2 - 34mm' BtN/IHM-2 20iR«Lm

2 - 2O0VA CCNVDIOICE O/TIET STCRACEAKA 422

12 1 - 2.0NP AK CCNDflUNMC UNT coNRa eocu AO) 2760 230 1100 UUflUJ 2 - 34mm' 1HHN/MH-2
1 - 34mm' BHI/mW-2 TOimStfK

13 1 - 0.WP All CCMOniCNMe UMT BATTERY OWtra 1610 230 7JB OAf/TOAT 2 - 34mm' MN/IHai-2
1 - lAnm1 MH/imN-2 20b«i4 iM

TOTAL 24436 230 10U4|

240Ar/200AT, 2P, U08 WH BRANCH CDCUI OF: PROWED: 2 - 4&vn' HHI/IHIN-2 ond
1 - tOOAJ/BOAT, 2P. UCtS 1 - 14™’ T)«MAK»N-2
1 - 6SAF/50AT, 2P. HC8 Ccppw Condicter In 40mm* uPW Conduit
1 - UAF/32AT, 2P. IKS
1 - 63AF/20AT, 2P. HCS
1 - 43AF/14AT, 2P. HCS
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DETAILS OF LIGHTING FIXTURES

pft&. ■&m<s>fiOQr 9jv«a konto rrpt umujc, 
PX1CMKM1C hsusmc mc 2 I It mtm no

MC

«mKiM4«k ca«va acot

r»j itAiMC 90 mm us rucp uoo. rcusts «th 
MCM QUJiirr AlUMM 4U0T «TH Qf«g 
CUSS M MUM OOUKO Ff(L

«■* HMUfPg

ptffTkaj imeocT ugmtm nriuc b j mm uo 
muM MIC aiH mt-m scmo km *ec miToiT,

wtfoic tac < wtfc UMC ia< c- 4 ws

KolSpV-Bj^lJ.OH SCM£
LIGHTING FIXTURES

N1S

GENERAL NOTES:
t. ML MiXS SHU. ec DONE N MCOMHNCC MIH DC LOEST WMSIONS OF DC PHUPHC 

□iEIRIQH. cote, MS MO ORHWKfS OF DC UCM CODE ENFOKM MTIHORIES.

2. SPP MO CSS DWSmCR W» KUNX OUIPUT RUMC SHU BE DKE IWSE. 1U NUTICUS. 
n lEXIZ. fm (4) IKE S1SICH TO BE WFO AT DC BUS OMUCICfL DC SUBFUER SHU 
scan DC wow. ldwt of nc oai mo memt rduil

s. lOHOc cr Mwe shu be ts kkmcd m dc bc vemcs idh hoper fitiks. ccmces. 
BOSS MO SU’ROHS, KRX SHU BE AS PER PUN MO SKCRMIKMS AS TO lOCOKH TYPE MO 
USE.

4. CONOUn RUNS ME lOCMfC (MY. DC ACIIH. RIMS SHU BE DETERUMED M DC FCID.

5. MRES. BOXES. ELECIRKAL AS VOL AS HON-OECTRCM. UATEPMS NOT MCUECD N DC PUNS AND 
SPCCFXMXM but NECESSART to CttfUIE DC JOB SHU BE FURW5ICD MO NSTAUEO Br DC 
SIFPICR.

S. Ail ElOmCAL tMERMS ID BE USED M DC MSUUAnOH SHU BE NEW, S1MEMD AW APPROCD 
TTPE AS TO UXWnON. TYPES MO PMPOSC

a. aaMI see of m; comactm to be used shu be U tm* D»M/DMH-2 M 20 mW iAVC. 
SCH40 ccwurr UUSS ODERBSE SPECFCD H dc plan. IOUM size CF OC CABE to be USED 
SHU BE 40 mf.

». EUCIRCM WCNKS SHU BE WHS IMCER TIC OKCT SUPOMSKN OF A DU.T UCEKSED ELECTRICAL 
ENCBCER
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SCALE
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NOTES:
1. IKS DRAWNG B FOR BSONC PURFOSCS ONLY.
z *a oacNSONS me n uujwtess um£ss oiherimse spccfied.
5. ONE (1) sa or 20UU ouunst carocn hose, sou lono outfitieo «ih

FiM/U 1MREAD HOSE CCNNCC110N FOR 1KE 2CUI HOSE EU8 KHK FREE
stanono hose reel small ee suffued by the suppin.

4. IKE DBICN90N SHORN HAY K ADJUSTED BASED ON DC ACTUAL 
DWHSION or THE EOUPHENT TO BE SUPPUED BY THE SUPPLER.

5 nc EXTWGUISKER5 SHALL BE MSTALLED ON VARIOUS LOCATIONS SUCH AS; 
MSOC OR NEAR THE ENERGY STORAGE SYSTEM (ESS). AND rOR EACH 
NSTALIED STRMS MffRTER. FMAL LOCATION AND OUAJfDTY OF FIRE 
EXIINCLISHERS SHALL BE tOCATED ON THE EQUPUENT LAYOUT AND TO 
BE SUBUTTED TO NK FOR REWEV/APPflOVAL 

«. UHUUH DEPTH or ESeEOOEO RPCS DULL NOT BE LESS THAN »OUU N 
OPEN OnUNDS AW 400 HU UNDER ROAOKAYS. FOR PPES THAT CROSSES 
ROAD SAY. PK SUEve OF STEEL HATERUL OR RCP SHALL BE PflOWED.

7. THE SUPPLER SHALL BE RESPONSBIE FOR VERFlINC AT STIE THE
UEASUREHEMIS^NFORUADON OR DATA SHORN ON THB DRARMO MdUOIS 
AFFECTED OVR. STRUCTURES^ACUTCS. THE EOUPHENT 9<AU BE 
ADJUSTED TO SUT ACTUAL STIE COHOnUNS. FMAL ARRANCEbCNT OF 
EOUMEMT HAY BE RE-ARRAHCED BY THE SUPFUR SUBJECT TD 
REvew/APPROVAL OF WC DURHC PROECT MPUXNTAT)ON.THE SUPPLER 
SHALL SU8HTI OESWI CALCULATIONS AW roUNDATKH DETAAS FOR ALL 
EOLVUENT AND CURL STRUCTURES TO BE SUPPUO/CONSTRUCTED UNDER 
THS SCOPE FOR APPROVAL OF NPC.

B. HCRX THS ORARWG RITH APPUCABIE CM. AW ELECTRICAL DRARUKS.
». ALL OTHER RCWS. klATERULS AW SERYKES DULL BE M ACCORDANCE 

YRTK THE REOUCEHENTS SPECnD W THE TtOHCAL SPECffTCADCN.

LEGEND
t HOSE BIBB

ISOLATION VALVE
PORTABLE FIRE EXTINGUISHER 
(7.1KG HCFC OR HALOTRON)

MNDOW PIPE AIR CONDITIONING UNIT

D REDUCER

HI BUND FLANGE OR END PLUG

DOMESTIC WATER LINE

ESS ENERGY STORAGE SYSTEM
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NOTES:
1. AU. nSNSOKS ARE M HUCIERS IMESS OltCMEC StCTOl. 
i MI PPK. PPE Firmcs AW sppcfns. valws and oikr

ACOSSCRES lEOURED 9MI BE SUmD. MSTAUID AW 1E51H) 
BT TIC aWTRATOR HOWW6 DC SOMES EKAVAKN AW 
BAoniMemKS.

3. BaCIK lATER F*t« AW FUTMCS SHAII K tlADE CF 
WUSKCED P0LTW.T OLOOCQiiPK) SOCDUE 40 CR OASS 
ISO coroMiG 10 Asm d-ith n AmovcD eouyaievi 
(EXOPT OHRMS 9(W0-

4. lATER STSTEU PTE SNAIL OWRAIIT K KIAUED IKOteiOUCI 
NO LESS THAN 30MI KPTN

5. MI unc/Ff PTE DMENSXMS SUM AS W NCUNAl DWCHK 
(UO TO SC roIOMHG EOUnAlENTS

Sam (20 - uui os.
jam (t 1/V) - 4011 os.
2SW (I*) - 321V OS.
sow (3A>) - 2am os.
19m (}/a^ - 20HI os.

6. ms DRAWC S pm BUWC PURPOSES CNLT.

IFITMD
— lOUESSC WATDI IK
CKJ LATE VALVE (NCAMAILY OPEN)

H CATE VALVE (NOaUlLT CLOSE)

H ESCU1KN VALNt

D REDUCER

f H0SEB88

H BLIND FLANGC OR END PLUG

BALL VALVE

PPE OESXNASON lEIXW: 
SISTER (KUESSC HATER UC) 
NOMMAL PPE SBE (HA.) -

SBWEHCEKl —

D»-20-ooa
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lOCASaC PAMAML miATAAT » ‘

WATER SYSTEM
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