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National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0639

1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2022 intends to apply the sum of (Please see schedule below) 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. of 
Bid Docs

HO-PIB22-011 / 
PB220905-HG00347 (PB2)

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

Design, Supply,
Delivery, Installation, 
Test and
Commissioning of a 
Solar PV Power Plant 
of at least 150kWp

30 September 
2022

9:30 A.M

13 October 
2022

9:30 A.M

P46.862,200.00 
P25,000.00

Venue: Kanao 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 similar to the Project. The description of an eligible 
bidder is contained in the Bidding Documents, particularly, in Section II. (Instruction to Bidders).

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

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

HO-PIB22-011 Two Hundred Forty (240) 
Calendar Days Ten (10) Years

3. Bidding will be conducted through open competitive bidding procedures using a non-discretionary 
Repi^Hc Actl(RA)nNoS9^84Cl^eCl ^ th6 2°16 reV'Sed lmPlementin9 Rules and Regulations (IRR) of

Bi^mg IS restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at least 
si>^ percent (60/0) interest or outstanding capitai stock belonging to citizens of the Philippines and to
citizens or organizations of a country the laws or regulations of which grant simiiar rights or privileges to 
Fihpino citizens, pursuant to RA 5183. n-mieyes, lu

4. Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts

f8eorM%°lSMrM:Ty1„,hFeri^^^^ D0CUmentS at the addreSS duri"8
5. A cornplete set of Bidding Documents may be acquired by interested Bidders from the given address and

website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the auidf^Hnes based nn 
the grounds provided under Section 41ofR.A. 9184 and its Revised IRR. ^-------------------------

6. National Power Corporation will hold Pre-Bid Conference (see table above) and/or through video 
conferencing or webcasting which shall be open to prospective bidders.

AFG-LOG-002.F03 
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/ Invitation to Bid - BCS 2022-0639

Only registered bidder/s shall be allowed to participate for the conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kahao Room. NPC subject to the 
following:

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

b. A “No Face mask / No Entry” policy shall be implemented in the NPC premises. Face mask shall 
be 3-ply surgical or KN95 mask type.

c. The requirements herein stated including the medium of submission shall be subject to GPPB 
Resolution No. 09-2020 dated 07 May 2020

d. The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

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

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

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

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

11. For further Information, please refer to:

Bids and Contracts Services Division,
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5611/5504 
Fax No.: 8922-1622
Email: bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the following websites:

For downloading of Bidding Documents: https://www.napocor.gov.ph/bcsd/bids.php

//RgNE B. BARRUELA
Vice President, Corporate Affairs Group and 

Chairman, Bids and Awards Committee
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I

I

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING 
OF PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS), with identification 
number LuzP22Z1425Se.

The Procurement Project (refeired to herein as “Project") is composed of one (1) lot and 
will be awarded to one (1) Bidder in one complete contract, the details of which are 
described in Section VI (Technical Specifications).

2. Funding Information

2.1. The GOP through the source of funding as indicated below for CY 2022 in the 
amount specified in the Invitation to Bid.

2.2. The source of funding is the Corporate Operating Budget of the National Power 
Corporation.

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and 
its 2016 revised IRR, including its Generic Procurement Manuals and associated 
policies, rules and regulations as the primary source thereof, while the herein clauses 
shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be applicable only 
to the ongoing posting, advertisement, or IB by the BAC through the issuance of a 
supplemental or bid bulletin.

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

5. Eligible Bidders

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

NATIONAL POWER CORPORATION ll-ITB-1
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I

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

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

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

5.4. The Bidders shall comply with the eligibility criteria under Section 23.4,1 of the 
2016 IRR of RA No. 9184.

Origin of Goods

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

Subcontracts

7.1.

I
I

7.2.

The Bidder may subcontract portions of the Project to the extent allowed by the 
Procuring Entity as stated herein, but in no case more than twenty percent (20%) 
of the Project.

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

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

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

8. Pre-Bid Conference

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

NATIONAL POWER CORPORATION ll-ITB-2
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I

I

I

9. Clarification and Amendment of Bidding Documents

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

Documents comprising the Bid: Eligibility and Technical Components

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

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

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

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

11. Documents comprising the Bid: Financial Component

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

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

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

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

12. Bid Prices

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

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

NATIONAL POWER CORPORATION ll-ITB-3
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i. The price of the Goods quoted EXW (ex-works, ex-factory, ex­
warehouse, ex-showroom, or off-the-shelf, as applicable):

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

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

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

b. For Goods offered from abroad;

I.

I
I

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

Ii. The price of other (incidental) services, if any, as listed in the BPS.

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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

15. Sealing and Marking of Bids

Each Bidder shall submit 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
fordisqualiflcation.

if the 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

NATIONAL POWER CORPORATION ll-ITB-4
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I

I

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

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

17. Opening and Preliminary Examination of Bids

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

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

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

18. Domestic Preference

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

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAG shall immediately conducts detailed evaluation of all 
Bids rated “passed," using non-discretionary pass/fail criteria. The BAG shall 
consider the conditions in the evaluation of Bids under Section 32.2 of the 2016 
revised IRR of RA No. 9184.

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

19.3. The descriptions of the lots or items shall be indicated in Section VI (Technical 
Specifications), although the ABGs of these lots or items are indicated in the 
BPS for purposes of the NFGG 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 ABGs for all the lots or items participated in by the prospective Bidder.

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

19.5. Except for bidders submitting a committed Line of Gredit from a Universal or 
Gommercial Bank in lieu of its NFGG computation, all Bids must include the 
NFGG 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 ABGs for all the lots or 
items participated in by the prospective Bidder. For bidders submitting the

NATIONAL POWER CORPORATION IMTB-5
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committed Line of Credit, it must be at least equal to ten percent (10%) of the 
ABCs for all the lots or items participated in by the prospective Bidder.

20. Post-Qualification

I

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

21. Signing of the Contract

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

NATIONAL POWER CORPORATION II-IT8-6
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SECTION III - BID DATA SHEET
ITB

Clause
5.3

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 
for verification and validation purposes during post-qualification process.

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

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

The list of on-going contracts (Form No. NPCSF-GOODS-02) shall be supported 
by the following documents for each on-going contract to be submitted during
Post-Qualification:

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

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

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

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

1. Contract/Purchase Order

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

The prospective bidders shall declare its Joint Venture partner during the 
purchase of bid/tender documents. 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. Failure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

NATIONAL POWER CORPORATION lll-BDS-1
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10.5

12

14.1

19.3

I
I

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 tiond.

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 155,700.00
b. Civil Works 6.251.600.00
c. Electrical Works 38,862.700.00
d. Mechanical Works 1.370.000.00
e. Other Vvorks/SupDlv/Services 222.200.00

TOTAL ABC 46,862,200.00

The bidders bid offer must be within the ABC of the *ot/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 Cre^t (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. Contract/Purchase Order and/or Notice of Award for the contracts stated in 
the List of all Ongoing Government & Private Contracts Including Contracts 
Awarded tiut not yet Started (NPCSF-GOODS-02);

b. Certification coming from the project owner/clierit that the performance is
ffonec blddin9 date for a,[ ongoing contracts stated in Form
lNrUor-GLKjDS-02;
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c. Drawings and documents to be submitted during post-quaiification process 
as specified in Section Vi - Part il (Technical Data Sheets - Electrical 
Works, EW)

Manufacturers brochures, manuais and other supporting documents of 
equipment, materiais, hardware and tools proposed by the bidders must 
comply with the technical specifications of such equipment, materiais, 
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/replacemont of said items may be allowed on meritorious reasons 
subject to vsilidation and prior approval by NPC,

The licenses and permits relevant to the F>roject 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 
IRR, including the Generic Procurement Manual, and associated issuances, constitute 
the primary source for the terms and conditions of the Contract, and thus, applicable 
in contract implementation. Herein clauses shall serve as the secondary source for 
the terms and conditions of the Contract.

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

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

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

4. Inspection and Tests

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

Warranty

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

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

Liability of the Supplier

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

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

I

GCC
Clause

1 Delivery and Documents •<

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

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

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

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

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

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

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

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

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

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

For purposes of this Clause the Procuring Entity's Representative at the Project 
Site is Vice President - Power Engirieering Services'and/or its representative/s.

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 supen/ision 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.

----------------------------------------- -------------------------------------- ----------------------------------------------------------------------------------------- 1
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f. Additional requirements specified in Section VI - Technical 
Specifications, if any.

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

Spare Parts -

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

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

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

i. advance notification to the Procuring Entity of the pending 
termination, in sufficient time to permit the Procuring Entity to 
procure needed requirements; and

ii. following such termination, furnishing at no cost to the Procuring 
Entity, the blueprints, drawings, and specifications of the spare 
parts, if requested

The spare parts and other components required are listed in Section VI 
(Technical Specifications) and Section VII (Schedule of Requirements/Bid 
Price Schedule) and the costs thereof are included in the contract price.

The Supplier shall carry sufficient inventories to assure ex-stock supply of 
consumable spare parts or components for the Goods for the period specified 
in the Technical Specifications.

Spare parts or components shall be supplied as promptly as possible, but in 
any case, within three (3) months of placing the order.

Packaging -

The Supplier shall provide such packaging of the Goods as is required to 
prevent their damage or deterioration during transit to their final destination, as 
indicated in this Contract. The packaging shall be sufficient to withstand, 
without limitation, rough handling during transit and exposure to extreme 
temperatures, salt and precipitation during transit, and open storage. 
Packaging case size and weights shall take into consideration, where 
appropriate, the remoteness of the Goods’ final destination and the absence of 
heavy handling facilities at all points in transit.

The packaging, marking, and documentation within and outside the packages 
shall comply strictly with such special requirements as shall be expressly 
provided for in the Contract, including additionai requirements, if any, specified 
below, and in any subsequent instructions ordered by the Procuring Entity.
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The outer packaging must be clearly marked on at least four (4) sides as 
follows:

Name of the Procuring Entity 
Name of the Supplier 
Contract Description 
Final Destination 
Gross weight
Any special lifting instructions 
Any special handling instructions 
Any relevant HAZCHEM classifications

A packaging list identifying the contents and quantities of the package is to be 
placed on an accessible point of the outer packaging if practical. If not practical 
the packaging list is to be placed inside the outer packaging but outside the 
secondary packaging.

Transportation -

Where the Supplier is required under Contract to deliver the Goods CIF, CIP, 
or DDP, transport of the Goods to the port of destination or such other named 
place of destination in the Philippines, as shall be specified in this Contract, 
shall be arranged and paid for by the Supplier, and the cost thereof shall be 
included in the Contract Price.

Where the Supplier is required under this Contract to transport the Goods to a 
specified place of destination within the Philippines, defined as the Project Site, 
transport to such place of destination in the Philippines, including insurance 
and storage, as shall be specified in this Contract, shall be arranged by the 
Supplier, and related costs shall be included in the contract price.

Where the Supplier is required under Contract to deliver the Goods CIF, CIP 
or DDP, Goods are to be transported on carriers of Philippine registry. In the 
event that no carrier of Philippine registry is available. Goods may be shipped 
by a carrier which is not of Philippine registry provided that the Supplier obtains 
and presents to the Procuring Entity certification to this effect from the nearest 
Philippine consulate to the port of dispatch, In the event that carriers of 
Philippine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

The Procuring Entity accepts no liability for the damage of Goods during transit 
other than those prescribed by INCOTERMS for DDP deliveries. In the case 
of Goods supplied from within the Philippines or supplied by domestic Suppliers 
risk and title will not be deemed to have passed to the Procuring Entity until 
their receipt and final acceptance at the final destination.
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2.2

Intellectual Property Rights -

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

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

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

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

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

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

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

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

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

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

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

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

______ the total delivery payment shall be charged against the advance
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payment and the remaining advance payment will be fully recouped 
from the succeeding claims.

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

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

Company Name 
Correct amount of the Bond 
Contract/Purchase Order Reference Number 

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

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

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

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

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

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

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

Guarantee for Additional Equipment Warranties are also specified in Section 
VI - Part I, Technical Specifications, Clause 19.0 - General Works (GW) and 
Clauses 2.5 & 3.8 - Electrical Works (EW)

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.T.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 during the warranty period.

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

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
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PART I - TECHNICAL SPECIFICATIONS

GW -GENERAL WORKS

GW-1.0 PROJECT DESCRIPTION

This specification covers the general technical and associated requirements for 
the Design, Supply, Delivery, Installation, Testing and Commissioning of 
Palanan Solar PV - Diesel Hybrid System with Energy Storage System (ESS). 
Also included in this document are the specifications for, but not limited to, the 
13.8kV tie line, solar panels, string inverters, energy storage system, 
monitoring system, control & instrumentation system, lighting system, lightning 
protection and grounding system, structural support, 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 Systems (with ESS) is located in Brgy. Culasi, 
Palanan, Isabela.

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

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

1. Palanan Solar 
PV-Diesel Hybrid 
System, Palanan, 
Isabeia

L
Manila to 
Dingalan 

Port, Aurora

S-S
Dingalan Port, 

Aurora to Palanan 
Port, Isabela

L
Palanan Port, 
Isabela 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 forty (240) 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 the Palanan Solar PV site and 
Palanan DPP. The Supplier shall be responsible for taking reference to its 
accessibility, means of transportation and all other factors that could hamper 
the smooth execution of the contract.

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

GW‘4.0 SITE INSPECTION

The Supplier shall be required to conduct site inspection to verify the actual 
condition of solar plant site, existing NPC power plant and its diesel generators 
and controls, and 13,8kV tie line route.

Schedule of the site inspection shall be coordinated with the DPP Plant-in- 
Charge of Palanan and/orits duly authorized NPC personnel. The Supplier 
shall secure Certificate of Site Inspection duly signed by 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 ail other factors that could hamper the smooth 
execution of the contract.

Any and/or all expenses arising through the lack of knowledge or understanding 
regarding tfie existing conditions of the sites shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.
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The conditions stated below shall be taken into consideration in the design, 
manufacture and selection of the equipment and materials to be supplied by 
the Supplier, unless otherwise specifically indicated in the relevant technical 
specifications.

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

0 to 10m 
15-40'C
95.52- 101.01 kPa abs 
up to 100%
Seismic zone factor 0.4 
330 km/hr

GW-5.2

The prevailing atmospheric condition is generally warm and humid.

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 forthe design as well as the implementation 
plan under this contract. The detailed design shall be based on the 
following minimum requirements:

1. Design Drawings included in this Document:
2. Technical Data Sheet for Solar Panel;
3. Technical Data Sheet for String Inverter;
4. Technical Data Sheet for DC Box/AC Combiner Box;
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5. Technical Data Sheet for Cables;
6. Technical Data Sheet for Solar PV Plant and Energy Storage 

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

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

System and if applicable its appurtenances.

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

n)

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

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. Aii metal members of the solar PV mounting structures 
shall be made of hot-dipped galvanized steel compliant with the latest 
edition of ASTM A123 or as directed by the NPC;

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

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

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

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

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

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

t) The Supplier, during construction, shall avoid any interruption to the on­
going operations or activities of PALANAN DPP. In case of damage to 
existing properties/structures during construction/installation, the 
Supplier, at his own expense, shall restore the damaged 
properties/structures into equivalent or better conditions prior to the 
occurrence of the damage of structures/properties with NO 
ADDITIONAL PAYMENT BY NPC.

GW-6.0 SUPPLIER’S SCOPE OF WORKS

General

The scope of works shall cover the Design, Supply, Delivery, Installation, 
Testing and Commissioning of Solar PV- Diesel Hybrid (with ESS) and the 
integration of the existing and planned additional supply of gensets in Palanan 
diesel power plant including the necessary 13.8kV tie line from the solar PV 
plant.

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

The Supplier’s scope of works under this Contract shall generally consist of 
provisions stipulated hereunder.

All works and materials which are not specifically mentioned herein but are 
deemed necessary for the safe and reliable operation of the Palanan Hybrid 
System shall be performed, identified and furnished by the Supplier at no 
additional cost to NPC.
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GW-6.1 Hybrid System

a) Solar PV Plant

• Design, supply, delivery, installation, testing and commissioning of 
Solar PV Plant with a total installed capacity of at least 150kW Solar 
PV System consisting of soiar panels, string inverters with PV/Solar 
Controller, DC boxes/AC combiner box, control and monitoring 
system, lighting system, lightning protection and grounding system, 
structurai 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 and instaliation of guard post in reference 
to the material specification requirements in the Civil Bid Drawings;

• 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 and at the newly 
installed facility(ies) included in this contract;

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

• Design, supply, delivery, installation and testing of lighting and 
power system including perimeter lighting 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; and

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

b) Energy Storage System

• Design, supply, delivery, installation, testing, and commissioning of 
Energy Storage System (ESS) with at least 120 kW power capacity 
and at least 120 kWh usable energy. The ESS shall consist of 
battery modules/rack(s), Battery Management System, Power 
Conversion System with ECS/ESS Controller, control and
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monitoring system, ESS housing and its corresponding foundation 
air conditioning system, lighting system, grounding provision! 
system/electncal protection, interconnection lines and its 
appurtenances, metering system and other associated auxiliaries- 
and ’

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

c) Power and Energy Management System

• Design, supply. delivery, installation, testing and commissioning of 
l-ower and Energy Management System (PEMS) complete with 
necessary communication equipment/devices such as transmitters
Ieceivers, transceivers, modems, switches, hubs, routers, adapters’ 
connectors and other necessaiy' auxiliaries for the safe and reliable 
<Dperation/communication between solar PV system ESS existing 
end planned additional installation of genset(s); ' ' ^

r-ont1rniiP^ililneth’ inl5!al,£1l'0lP' testin9 and commissioning of Hybrid 
-entro ei 'n the Diesel Power Plant Control Room, PV/Solar
nHMn0rnmn^?S/E:?HS*i5:ontroller and Human Machine Interface 
(HMI) complete with the necessary adapters and appurtenances
niS are r®sp?nsibl® t0 interface with the major equipment to 
perform monitoring and control: lu

• Supply, delive^. installation, testing and commissioning of at least 
with fh uni s o^ 9enset Controllers to be interfaced and integrated1 
with the contro lers of the existing gensets. Retrofifting/replacemenf 
or existing controllers shsill be done whenever deemed nLessary;

oupply delivery, installation and testing of digital metering svRtpm 

H d u{,,,2atlon as shown in the Bid Drawings The

ivic

■ IpSSiSSHSS

d) 13.8hV Overhead Tie Line

l£Jnn9pn),nHPply' de,ivery- installation and testing of 13 8kV overhead
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Table 2.0

SUMMARY OF MAIN EQUIPMENT TO BE SUPPLIED/INSTALLED BY SUPPLIER

Capacity 
of Solar 

PV
System

(kW)

No. &
Capacity of 

Solar PV 
Plant

Transformer
(KVA)

Capacity 
and Energy 

of ESS 
(kW/ kWh)

No. &
Capacity of 

ESS
Transformer

(KVA)

Power, 
Control & 

Instrumenta 
tion Cables 

(Lot)

13.8kV 
over-head 

tie line 
(Lot)

Water
Piping
System

(Lot)

150
1 X 225; 

13.8/0.48 kV, 
30, 60 Hz

120/120
1 x150; 

13.8kV, 30,
60 Hz

1 1 1

GW-6.2 Operation and Maintenance

a) Provide at least one (1) year Operation and Maintenance (O&M) and 
supervision to 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 two (2) sets of electronic 
copies in DVDs to be submitted ten (10) calendar days after the testing 
and commissioning. Operation and Maintenance Manuals shall include 
Parts List and Preventive Maintenance Schedule of all 
components/equipment during the operating life of the Solar PV power 
system.

GW-6.3 Other Allied Services

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

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

c) Construction of temporary storage facilities for electrical and 
construction materials, drainage system, perimeter fence, foundations 
and other civil works, including demobilization, removal of temporary 
facilities and clean-up .work, shall conform with all the requirements 
stated in Section VI - Part I - CW- Civil Works;

d) World Meteorological Organization (WMO) compliant automated 
weather monitoring and logging system with data logger, at least two 
(2) pyranometers - one shall be installed horizontally and the other is 
the same as the orientation of the panels, one (1) ambient air 
thermocouple, one (1) anemometer, and one (1) thermocouple per 
string (to measure module temperatures) shall be provided for Palanan 
Solar PV Plant including necessary spares. The location of the Met 
Mast is subjected for the approval of NPC;
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e) Provide a comprehensive operation and maintenance training at site to 
NPC plant personnel who will be assigned to operate and maintain the 
whole hybrid power plant. The training program shall be supported with 
a training manual related to design application, operation and 
maintenance, system emergency restoration, trouble shooting of the 
Supplier's supplied major equipment and system, as well as the 
integration of future genset(s), battery modules, PV modules and other 
relevant equipment necessary for the expansion of DPP, ESS and solar 
PV system as specified in these documents;

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

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

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

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

j) The supplier shall design all structures that include, but not limited to 
Guard Post with Comfort Room, Rainwater Collector, Zocalo Wall, 
Perimeter Barbed Wire Fence, Drainage System Appurtenance, ESS 
Control Room Foundation, Mounting Structure including foundation. 
Elevated Water Tank Storage, Cistern, Concrete Anchors, Switchyard 
Appurtenances and all other structures and appurtenances that are not 
specifically mentioned herein but are required to complete the project 
subject to NPC’s review and approval.

GW-6.4 Document and Drawing Requirements

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

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

c) The Supplier shall submit ail proposed designs and methodology of 
installation within seven (7) calendar days after the kick-off meeting and 
prior installation works. Refer to the list in Section VI, Part il. Technical 
Data Sheets, Annex H; and
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d) The Supplier shall submit other documents and drawings relevant for 
the project including those described and identified in GW-12 
Documents/Drawings and Instruction Manuals.

GW-7.0 SPARE PARTS

General

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

Spare Parts for Solar PV System

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

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

b) Three (3) pieces - Wind Anemometers
c) One (1) piece - Solar Pyranometer
d) One(1)set-Thermocouple1 for Solar Module temperature with 

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

air temperature measurement

One (1) thermocouple per String, refer to GW-6.3 item d,
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GW-8.0 TOOLS AND APPLIANCES

I

I

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 overhead telecommunication 
facility.

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

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

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

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

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

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

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

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

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

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

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

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

GW-9.0 FIRE FIGHTING SYSTEM

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

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

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

The Fire Fighting System shall be designed, installed, and tested in accordance 
with the requirements of the Underwriter Laboratories/Factory Mutual (UL/FM).
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All materials and equipment which are not specifically mentioned herein but 
necessary for the proper installation and operation of the fire fighting system 
shall be furnished at no additional cost to NPC.

GW-10.0 INSTALLATION REQUIREMENTS

Prior to installation of the Solar PV-Diesel Hybrid System (with ESS) and 
associated electrical equipment, the Supplier shall submit construction 
drawings of foundations for all the supplied equipment for NPC’s review and 
approval. The Supplier shall ensure that all relative materials to be used shall 
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 IEC61173, lEC 62548, IEC61140, and lEC 62109-1 & 2 standards.

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

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

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

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

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

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

The Suppiier shall identify the most convenient access and manner of moving 
the equipment out of a fixed structure/s. The Supplier shail 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 removai of any affected existing 
equipment and faciiities 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 removai 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 Vi inch (13mm) or thicker plywood 
disc, or suitable alternate, bolted to the face of the flange.

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

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

Equipment shall be adequately supported for shipment. All loose parts shall be 
crated or boxed for shipment and appropriately identified. Where shipment is
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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 siings is critical, these 
locations shall be marked accordingly.

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

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

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

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

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

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

NATIONAL POWER CORPORATION

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

OF CONTENT 

NET WEIGHT 

GROSS WEIGHT 

DIMENSION

.kgs.
-kgs.
m3

NATIONAL POWER CORPORATION VI-GW-15



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

I

CRATE NO.

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

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

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

GW-11.2 Shipment/Transport

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

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

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

a) inspection and verification of the packing list:

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

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

A record shall be prepared carefully noting all eventual shortages, defects, or 
damages, signed by the Supplier and concurred by NPC. All shortages and 
damages noted shall be immediately replaced by the Supplier at his own cost

NATIONAL POWER CORPORATION
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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.

I

GW-11.3 Storage

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

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

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

GW-12.0 DOCUMENTS/DRAWINGS AND INSTRUCTION MANUALS

GW-12.1 Drawings Contained in the Tender Document

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

Bid drawings which show the work to be done as definitely and in as much 
detail as possible may be used as guide by the Supplier in the performance of 
his works. Bid drawings particularly plant layout, equipment layout and piping 
layout, which require changes or adjustments to suit with actual site conditions 
or which may be modified in design/details to conform with the configuration of 
the supplied equipment shall be prepared/submitted by the Supplier for NPC’s 
review and approval. Accordingly, soft copies of said bid drawings may be 
furnished upon receipt of request by the Supplier for their ready 
reference/perusal.
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Anything mentioned in the specifications and not shown on the drawings, or 
shown in the drawings but not mentioned in the specifications but which are 
obviously necessary to make a complete installation shall be 
considered/included under the Supplier's Scope of Works.

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

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

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

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

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

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part II) Technical Data Sheets, under the Section IX 
- Bid Drawings and other documents specified in the relevant Clauses of the 
bid documents (Refer to Form No. NPCSF-GOODS-01-Checklist of Technical 
and Financial Envelope Requirements for Bidders, Section Vlll-Bidding 
Forms).

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

GW-12.3 Supplier’s/Manufacturer’s Drawings

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

GW-12.3.3 As'Built Drawings

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

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

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

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

GW-12.3.4 Processing of Drawings/Documents

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

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

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

Five (5) prints with dark iines on a white background shaii be furnished to NPC 
for each drawing submitted for approval. Two (2) copies wiil 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 Suppiier 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 Suppiier 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 Suppiier.

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

GW-12.4 Instruction Manuals

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

The distribution of approved manuals are as follows:

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

LOD 2
3 Marindugue/Quezon/N.Luzon Operations Division Office 1
4 Luzon Operations Department Office 1
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The Manuals shall Include Parts List, and Preventive Maintenance Schedule/ 
Procedure and Troubleshooting during the life span of the Solar PV System 
and its components.

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

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

The following requirements shall be included but not limited to:

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

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

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

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

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

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

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

h) Preventive Maintenance Schedule for all equipment with servicing 
procedures including instructions for dismantling and/or replacing 
components, routine electrical and communication interface checking 
procedures, performance check and tests, checks for cleaning, 
lubricating and otherwise caring for equipment. These procedures shall 
include instrument calibration and maintenance of interlocks and other 
safety features;
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i) Maintenance instructions with step-by-step procedures for all 
anticipated equipment repairs including control system troubleshooting, 
alignment and calibration, assembly and disassembly. Dimension 
record with clearances and tolerances and torque values for all bolts 
shall be provided for reference;

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

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

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

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

GW-12.5 Working Plan

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

GW-12.6

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

Bar Chart

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

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

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

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

GW-12.8

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

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

Documents for NPC’s Records

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

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

b) Factory/Performance Test Results

GW-13.0 INSPECTION AND TESTS

GW-13.1 General

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

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

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

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

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

The Supplier shall immediately advise NPC whenever failures occur, take 
remedial action subject to NPC’s approval, and proceed with the Factory Test 
as and when directed by NPC. It shall be NPC’s prerogative to order a repeat
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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.

SOLAR PV POWER SYSTEM

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

ENERGY STORAGE SYSTEM

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

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

POWER AND ENERGY MANAGEMENT SYSTEM

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

GW-13.3

GW-13.3.1

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

Pre-Commissioning/Commissloning Test

General

After installation of the equipment and its associated auxiliaries, the Supplier 
shall notify NPC of the date when the plant is ready for pre­
commissioning/commissioning test at site. The timing and duration of the test 
shall be as mutually agreed by NPC and Supplier and shall be satisfactorily 
completed as required under the Contract.
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The Supplier shall submit Personal Data Sheet of the proposed Commissioning 
Engineer/s for NPC's evaluation and approval at least one (1) month prior to 
testing. All tests shall be carried out in accordance with the approved 
procedures submitted by the Supplier or as directed by NPC.

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

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

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

GW-13.3.2 Pre-Commissioning Test for Supplied Equipment

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

a) Alignment of equipment:
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of settings for switches and instrument transmitters:
e) Caiibration 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/caiibration of relays and other protective devices

GW-13.3.3 Commissioning Test

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

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:

NATIONAL POWER CORPORATION VI-GW-27



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

GW-13.4

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 (lOdays).

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

Performance 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.

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.
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I

I

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 
Electrical Safety in the Workplace, published 
Association. To mitigate electrical hazards, 
protective equipment commensurate with the 
proper procedures and use appropriate tools, 
circuits be tested first, then the following six 
preferably in this order:

in accordance with NFPA 70E, 
by the National Fire Protection 

workers must employ personal 
electrical energy present, follow 
lEC 62446 requires that the AC 
DC circuit tests be performed.

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 [!$c] for each PV source circuit.
e) Test functionality of major system components (main panelboard, 

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

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

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

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

c) Verification the automatic function of the inverter to reconhect 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)
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I

I

f. Reverse Power Swing Response Time (milliseconds);
g. Power factor:
h. Overloading;
i. Nominal Charge/Discharge (A);
j. Maximum Charging Current (A);
k. Maximum Discharge Current (A);
l. Nominal Terminal Voltage (Voc):
m. Minimum Operating Voltage (Vdc);
n. Maximum Operating Voltage (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-13.4.4 13.8kV Tie Line

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

GW-13.5 Reliability Test (10 days)

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

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

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

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

I

a)
b)

c)

d)

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

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

GW-13.6 Tests Failures

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

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

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

GW-13.7 Test Reports/Certificates

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

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

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

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

GW-14.0 TRAINING OF NPC PERSONNEL

GW'14.1 General

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

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

GW-14.2 Operation and Maintenance Training at Site

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

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

a)

b)

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

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

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

a) Handling and Storage
b) Application
c) Installation, Operation and Maintenance
d) Environmental Performance
e) Electrical and Mechanical Performance
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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 of the equipment.

GW-14.3 Operating and Configuration Editor Software Program

All software and configuration editor software program including licenses shall 
be supplied and included in the cost of the equipment in the Bid Price Schedule. 
A set of each type of software including licenses plus instruction manuals shall 
be provided by the Supplier.

GW-15.0 CORROSION PROTECTION AND PAINTING

GW-15.1 General

The Supplier shall apply corrosion protection and painting to all equipment and 
materials to be furnished in accordance with the minimum requirements 
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
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including surfaces that show signs of corrosion. Color of final painting shall 
preferably be similar to the existing final color of the equipment and structures 
or as approved by NPC.

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

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

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

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

or as specified in the relevant sections of this Specifications.

GW-15.2 Treatment for Shipping

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

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

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

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

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

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

GW*15.3 Application of Paint

Before any painting is made, all surfaces must be prepared properly by 
removing all rusts, scales, welding slugs and spatters, grease and encrustation 
of any nature. Steel surfaces shall be white blasted in accordance with Steel 
Structures Painting Council Standard. The various paints to be used shall be 
of approved quality and type.
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No painting shall take place outdoor during the presence of rain, fog, dew or 
where the surfaces may be otherwise damp; in particuiar, and no application of 
paint should be made on plaster surfaces that are not completely dry. No 
coating shall be applied unless the surface is at minimum of 3°C above dew 
point.

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

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

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

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

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

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

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

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

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

Should the measured dry film thickness result to less than the specified one, 
the Supplier shall apply additional paint to the coat inspected or shall increase 
the thickness of succeeding coat, as applicable, to assure the specified total 
dry film thickness.
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GW-15.4 Hot Dip Galvanizing

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

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

GW-16.0 QUALITY ASSURANCE REQUIREMENTS

GW-16.1 General

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

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

GW-16.2 Quality Assurance Program

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

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

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

c) Arrange for the protection of thequalityofthe 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 
quaiification is documented.
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GW-16.3 Quality Plan

GW-16.4

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

Records

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

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

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

GW-16.5 Reporting and Corrective Action

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

GW-17.0 MEASUREMENT OF PAYMENT

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

GW-18.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

NATIONAL POWER CORPORATION VI-GW-37



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

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 ali areas during the 
warranty period at no cost to NPC to perform the following, but not limited to;

a) Checking/inspection of the installed equipment;

b) Conduct evaluation and assessment of operating parameters:

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

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

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

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

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

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

Penalty = Prevailing electricity rate in pesos per kW-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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PART I - TECHNICAL SPECIFICATION

AW - ARCHITECTURAL WORKS
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I
PART 1 - TECHNICAL SPECIFICATIONS

AW- ARCHITECTURAL WORKS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

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

AW-1.2 Submission of Drawings

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

AW-1.3 Substitution of Materials

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

The Supplier shall submit 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.

AW-1.4 Certification of Materials

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

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

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

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

AW-1.6 Measurement and Payment

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

Payments for each architectural item wiil be made at the corresponding 
contract unit price per square meter, linear meter, cubic meter and number of 
pieces/sets, for the pertinent items under Architectural Works in the Schedule 
of Requirements.
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I Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of each work.

AW-2.0

AW-2.1

GUTTER FOR RAINWATER COLLECTOR

General

AW-2.2

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

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

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

Materials

Material for gutter shall be weather, rust free and non-flammable. It shall be 
metallic plastic sheet. Thickness shall be 2.0mm thick as specified in the 
drawing.

AW-2.3 Workmanship

Gutter shall be securely fastened on steel support by rivet or as required. 
Fasteners shall have a maximum distance of 0.50m O.C. along support.

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

AW-2.4 Measurement and Payment

Measurement and payment for Gutter Rainwater Collector will be based on 
the corresponding contract unit price under 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 including transport to 
site.

AW-3.0 PAINTING AND VARNISHING

AW-3.1 General

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

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

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

AW-3.2 Inspection of Surfaces

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

AW-3.3 Materials

All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.

Paints shall be brought to the Site in tightly closable, convenient, original 
containers, if nothing to the contrary is stipulated in the Specifications. The 
containers shall be marked in a durable manner with the following particulars:

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

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

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

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

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

AW-3.4

AW-3.5

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

X

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

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

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

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

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

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

Colors and Samples

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

Workmanship

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

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

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

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

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

AW-3.6 Protection

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

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

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

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

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

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

AW-3.7 Paint Application

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

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

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

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

Top finish shall be high-gloss, unless otherwise stated in the Specifications.

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

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

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

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

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

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

Metal works shall be kept clean and free from corrosion following installation. 
Abraded surfaces shall be retouched prior to finish painting, using the same 
type of paint as prime coat. Galvanized metals shall be weathered or pickled 
with the approved metal primer in accordance with printed instruction of the 
manufacturer.
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AW-3.8

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

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

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

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

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

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

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

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

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

Painting Systems

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

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

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

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

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

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

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

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

Concrete exposed to Mechanical and Chemical attack,

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

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

Concrete flooring exposed to mechanical wear and oil.

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

Internal concrete, plastered walls exposed to abrasion.

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

Concrete flooring subject to minor mechanical wall.

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

Internal plastered ceilings and walls.

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

Wooden Surfaces

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

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

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

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

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

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

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

3. Third Coat. Spray required coats of lacquer sanding sealer.
Let dry for 30 minutes and sand to smooth.

4. Choice of any of the following topcoats:

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

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

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

Steel Surfaces

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

AW-3.9 Measurement and Payment

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

AW-4.0 PLUMBING FIXTURES AND FITTINGS

AW-4.1 General

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

AW-4.2 Make

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

AW-4.3 Trade Marks

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

Submit samples of valves, faucets, trims and others for approval of the NPC 
Representative.

AW-4.4 Fixtures

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

Bibbs - Nickel Plated Copper or Brass Alloy 

Floor Drain - Stainless or Brass Alloy 

Clean-outs - Unplasticized Polyvinyl Chloride

AW-4.5 Installation

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

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

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

All flush valves shall be equipped with vacuum breaking devices.

AW-4.6 Toilet Accessories

Soap Holders - colored, vitreous China to match fixtures quality, brand and 
wainscoting color.
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Tissue Paper Holder - colored, to follow Water Closet brand and quality. 
Provide and fit, ready for use, on most convenient side of wall inside each 
water closet compartment, 750mm (30”) above the finish floor.

Liquid Soap Dispenser

Measurement and Payment

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

I

AW-5.0 WATERPROOFiNG

AW>5.1 General

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

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

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

AW-5.2 Materials

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

AW-5.3 Surface Preparation

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

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

AW-5.4 Execution of Work

The waterproofing membrane shall be installed according to the 
manufacturer’s instruction. Apply material “patching compound" reinforced 
with “patching fabric” on cracks and other surface imperfections.
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The membrane application shall be commenced from the lowest point when 
applied on a surface to fall line to ensure weathered overlaps.

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

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

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

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

• extensive unevenness of the bed

• too rough, too porous, too smooth surfaces 

■ sharp edges of boarding and ridges
• variation from the horizontal or fall stipulated in the Specifications or dictated 

by circumstances

• incorrect level of the surface of the bed

• non-rounded corners, edges and channeling

• stress and settlement cracks, holes

• too moist surface

• non-sealing of voids (e.g. in concrete)

• inadequate firmness of the bed

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

waterproofing

AW-5.5 Guarantee

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

AW-5.6 Measurement and Payment

Measurement for payment for Membrane Waterproofing will be based on 
what is required on the Schedule of Requirements.
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TECHNICAL SPECIFICATIONS

CW - CIVILWORKS

CW-1.0 GENERAL CONSTRUCTION FACILITIES

I
I

I

I
I

I
I

CW-1.1 Scope

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

CW>1.2 Moving>in

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

CW-1.3 Supplier’s Camp Facilities

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

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

CW‘1.4 Water Supply

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

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

CW-1.5 Sewerage Disposal and Sanitation

The Supplier shall, at his own expense, be responsible for the installation 
operation and maintenance of an adequate sewerage disposal and sanitation
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CW-1.6

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.

Fire Protection

I

I
CW-1.7

The Supplier shall observe all necessary precautions against fire, shall 
provide and maintain at his own expense, portable fire-fighting equipment he 
may deem necessary, and shall comply with all applicable laws of the 
Philippines relating thereto.

In the event of an uncontrollable fire occurring in the area of the Supplier's 
operation, the Supplier shall have to extinguish the fire immediately at his own 
expense, to the full extent of the manpower and equipment employed under 
the contract at the time of the fire.

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

Construction Power

I
I
I

I

The Supplier shall be responsible for providing his own electric power supply 
required for construction and erection/installation.

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

CW-1.8 Camp Security

The Supplier shall provide his own security force to the extent that he deems 
necessary for maintaining peace and order in the camp and work areas and 
to safeguard materials and equipment. Nothing under the provisions of this 
paragraph shall relieve the Supplier from full responsibility for the 
maintenance of peace and order and protection of life and property in all 
areas where he operates.

CW-1.9 Construction Material Storage

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

I
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I CW-1.10 Removal of Camp and Construction Facilities

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

I

I

I

I
I
I
I

CW-1.11 Measurement and Payment

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

CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

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

CW-2.2 Drainage and Dewatering

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

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

CW-2.3 Measurement and Payment

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

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 shaii govern during the execution of aii civil 
works under this project.

CW‘3.2 General Conditions

I

I

I

I

I

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

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

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

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

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

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

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

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

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

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

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

I
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I

g) Avoid unnecessary opening/ciearing of areas outside construction 
sites or destruction of vegetative cover, especially cutting of existing 
trees; and to re-vegetate disturbed areas.

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

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

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

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

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

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

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

CW-3.3 Measurement and Payment

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

CW-4.0 SITE GRADING

CW-4.1 Scope

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

CW-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

I 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

I

CW-4.3.4

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

CW-4.3.3 Stripping

Fill areas to be brought to grade shall first be stripped of their top soil as 
directed but in no case less than twenty (20) centimeters in depth and 
disposed of properiy 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.

Excavation and Fill

I

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

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

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

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

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

Fill work shall not be started until the area has been inspected and approved 
by the NPC after stripping. Grading fill shall be spread and compacted in 
layers of 15 cm. 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.

CW-4.3.5

in the event that construction of concrete footing or other concrete 
foundations is on fill, the fill shall be compacted efficiently and thoroughly so 
that when the fill is tested for compaction at the required foundation elevation 
for the structure, the required bearing capacity is attained but in no case less 
than 17.24MPa. In no case shall filling and compaction work to be done 
without the presence of NPC’s inspectors. The Supplier shall be held liable for 
any structural instability or damage that might result in consequence to non- 
compliance of this requirement. The Supplier shall institute corrective 
measures to bring the foundation base to a condition or state that will conform 
to the required bearing capacity; and also to repair and make good any 
damage on the structure to the satisfaction and at no cost to NPC.

Slides

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

CW-4.3.6 Slip-Outs

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

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

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

CW-4.6 Environmental Requirements

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

CW-4.7 Measurement and Payment

CW-4.7.1 Clearing and Grubbing

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

CW'4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

I

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

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW'5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

I

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Sieves)

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

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

0.074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

CW-5.2.3 Special Foundation, if any

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

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

CW-5.2.4

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.

Structural Backfill

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

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

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

CW-5.3

CW-5.3.1

Construction

Excavation

a. General

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

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

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

b. Structural Excavation. Structure Other Than 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.
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c. Drainage and Sewerage Pipes and Cable Trench

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

CW-5.3.2

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.

Structural Foundation Fill

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

CW-5.3.3 Special Foundations

If unsuitable material is encountered or if the foundation material is unsuitable 
such that the required bearing capacity of the foundation cannot be attained 
at the required elevation, further excavation shall be performed by the 
Supplier as stated in CW-5.3.1b.

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

CW-5.3.4

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 lamping 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.

NATIONAL POWER CORPORATION VI-CW-12



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se
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

CW-5.4.2

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.

Structural Foundation Fill

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

CW-5.4.3 Special Foundations

CW-5.4.4

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.

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.
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CW-6.0 CONCRETE

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

CW-6.3

CW-6.3.1

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

All coarse and fine aggregates shall consist of hard, tough, durable and clean, 
uncoated particles. All foreign materials and dust shall be removed by 
processing. Aggregates shall generally be rounded and reasonably free from 
thin, flat and elongated particles in all sizes and well graded from coarse to 
fine.
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CW-6.3.5 Formwork

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

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

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

CW-6.4 Storage of Materials

CW-6,4,1 Cement and Aggregates

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

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

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

CW-6.4.2 Reinforcing Steel

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

CW-6.5.1 General

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

CW-6.5.2 Formwork Construction

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

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

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

Formwork for concrete placed underwater shall be watertight.

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

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

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

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

Tolerance and Variations: The Supplier shall set and maintain concrete forms 
to ensure that, after removal of the forms and prior to patching and finishing, 
no portion of the concrete work will exceed any of the tolerances specified. 
Variations in floor levels shall be measured before removal of supporting

shores. The Supplier shall make the necessary corrective measures for the 
variations resulting from deflection, or when the latter affects concrete quality 
or curing. The tolerances specified shall not exceed by any portion of the 
concrete surfaces; the specified variation for one element of the structure 
shall be considered unacceptable when it permits another element of the 
structure to exceed its allowable variations. Except as otherwise specified 
herein, tolerances shall conform to ACI 347.

CW-6.5.3 Placing Reinforcement

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

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

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

Rock surface, upon which concrete shall be placed, shall be thoroughly 
cleaned of loose or semi-detached or unsound rock particles. Before placing 
concrete, all surfaces shall be wetted thoroughly to keep them in a completely 
moist condition, after which leveling mortar of the same cement ratio as the 
concrete mix complete contact between concrete and the leveled surface.
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CW>6.5.6 Finishing Concrete

CW-6.5.7

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

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

Removal of Forms

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

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

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

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

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

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

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 resuits 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.

CW-6.5.11 Second Stage Concrete

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

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

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

CW-7.0 REINFORCING STEEL

CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

I

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 ail order lists and 
bending diagrams for the approval of the NPC. The approval of order lists and 
bending diagrams by the NPC shall in no way relieve the Supplier of 
responsibility for the correctness of such lists and such lists and diagrams. 
Any expenses incident to the revisions of materials furnished in accordance
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with such lists and diagrams to make them comply with the drawings shall be 
borne by the Supplier.

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

CW-7.3.2 Fabrication

CW-7.3.3

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

Bars 6mmO to 20mmO inclusive 
Bars 25mmct> and 28mmct)
Bars 32mmd> 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 & Miscelianeous 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 ail 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 ACl 315. Where
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cover over reinforcing steel is not specified or indicated, 
accordance with ACI 318.

it shall be in

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 inten/als.

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 
wouid impair the appearance or finish of the structure, all reinforcement 
supports, within specified concrete cover, shall be galvanized or made of a 
suitable non-corrodible material.

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

+6mm

±6mm

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

CW-7.3.5 Splicing

I

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 mm45. 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

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

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

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.

CW-8.0

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

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 all welding, 
including each welding procedure to be performed.

Certificates of Conformance for the following:

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

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

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

CW'8.1.2 Delivery and Storage

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

CW-8.2 Materials

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

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

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

CW-8.2.1 Steel

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

Structural Steel: 

Steel Pipe:

ASTM A36

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

Steei W-Shape Piles 
(Soldier Piles):

ASTM A328

CW'8.2.2 Bolts, Nuts and Washers;

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

Bolts:

Nuts:

Washers:

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

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

ANSI B18.22.1, Type B
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CW-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metailic

CW-8.3 Execution

CW-8.3.1 Fabrication

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

CW-8.3.2 Welding of Structural Steel Work;

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

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

CW-8.3.3 Shop Painting

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

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

• Field painting: When the erection work is complete, the heads 
of field bolts, all welds and any surface from which the shop 
coat of paint has become worn off or has otherwise become 
defective, shall be cleaned and thoroughly covered with one 
coat of shop coat paint. When the paint applied for touching up 
bolt heads and abraded surfaces has become thoroughly dry, 
apply two field coats of marine epoxy paint subject to the 
approval of NPC.
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Markina: Prior to erection, members shall be provided with a 
painted erection mark. In addition, connecting parts assembied 
in the shop for remaining hoies in field connections shall be 
matched marked with scratch and notch marks. Do not locate 
erection markings on areas to be welded. Do not locate 
erection markings in areas that will decrease member strength 
or cause stress concentrations.

CW-8.3.4 Erection

Except as modified herein, erect steel in accordance with the AISC "Manual 
of Steel Construction". Where parts cannot be assembied 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

Visuai 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.
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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.

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.

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:

I

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 150 mm thick
4. Soil bearing capacity shall be subject to the Supplier’s determination 

and verification at the site
5. Wind velocity: 300 kph
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

' Not applicable on non-critical structures/joints and as dlrected/requlred by NPC Design Engineer.
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CW-9.3

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

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

Measurement and Payment

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

I

CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1 Scope

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

CW-10.2 Materials

CW-10.2.1 Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14-68.

One pipe length shall be taken at random representing a group of fifty (50) 
pipes or fraction thereof of the same size and shall be submitted for test. Any 
group represented by corresponding test specimens that do not meet the 
strength and other test requirements shall not be used in the work.

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with 
ASTM C76-68 and ASTM C497-67.
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One (1) pipe length shall be taken at random representing a group of fifty (50) 
pipes or fraction thereof of the same size and shall be submitted for test. Any 
group represented by corresponding test specimens that do not meet the 
strength and other requirements shall not be used in the work.

CW-10.2.3 PVC Pipes

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

CW-10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the 
construction of concrete covered rectangular ditch and open rectangular 
canal shall conform to the requirements set forth in Section CW-6.0 - 
Concrete. Foundation base material for concrete canal shall be sand and 
gravel as described in Section CW-5.0.

CW-10.2.5 Bedding Material

A. For Stable Soil and Rock Foundation

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

B. For Unstable Foundation

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

C. Foundation under Roadways and Parking Areas

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

CW-10.3 Construction

CW-10.3.1 Trench Excavation and Backfill

Trench excavation and backfill work shall be done in accordance with the 
pertinent provisions of Section CW-5.0.
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CW-10.3.2 Concrete Canal

I

I
CW-10.4

CW-10.4.1

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

CW-10.3.3 Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drainage outlets, etc. shall be constructed at locations 
indicated on the plans or at the other convenient locations designated by the 
NPC. All appurtenant structures shall be of 17.30 MPa concrete unless 
otherwise shown on the drawings.

Pipe Installation

General

Before any drain pipe is installed, the sand or concrete bedding shall have 
been prepared and approved in accordance with the grade, shape, and 
dimensions shown on the drawings, or as directed by the NPC. No pipe over

45.7 cm (18") in diameter shall be laid on concrete bedding until seven (7) 
days have been elapsed after placing the concrete bedding. Pipes under 
45.7 cm (18”) in diameter may be laid after five (5) days elapsed after placing 
the concrete bedding.

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

CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid 
of mechanical equipment and not just rolled or pushed into the trench from 
the bank. For small pipes, rope slings may be placed at both ends of the 
pipes and the rope slowly paved out until the pipe rests on the trench bed. 
Proper and careful handling and laying should be observed at all times to 
prevent unnecessary structural damage to the pipe, especially at the pipe 
ends.

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

All pipe joints shall be filled with stiff mortar composed of one (1) part cement 
and two (2) parts clean sand and enough water. The inside part of the joint
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shall be plastered properly to bring the inside surfaces of jointed pipe ends 
flush even. Sufficient mortar shall be placed on the outside surface of joint to 
form a bead around the joint. Plastering work shall be as directed and 
approved by the NPC. After initial set, the mortar on the outside surface shall 
be protected from air and sunlight with a cover thoroughly wetted earth or 
burlap. Curing of the joint shall be done for a period of at least seven (7) days 
within which no backfill shall be placed on the installed pipeline.

CW-10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch

No separate measurement and payment will be made for rectangular ditch 
and other channels. The entire cost thereof shall be included in unit bid price 
of relevant item(s) in the Schedule of Requirements.

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

No separate measurement and payment will be made for concrete drain 
pipes, and perforated PVC pipes in place and accepted. Corresponding cost 
hereof shall be included in the unit bid price of relevant item(s) in the 
Schedule of Requirements.

CW-10.5.3 Appurtenant Structures

Measurement and payment for appurtenant structures like open RC canal, 
septic tank, oil water separator, drain pit, catch basin, 50mm dia. and 100mm 
uPVC shall be included in the unit bid price as specified in the Schedule of 
Requirements.

CW-10.5.4 Bedding

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

CW-11.0 PERIMETER FENCE

CW-11.1 Scope

In accordance with the specifications contained herein, the Supplier shall 
furnish all labor, materials, equipment and tools for the construction of 
perimeter fence with to the length or extent shown on the drawing or as 
established in the field.
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CW-11.2 Materials

CW-11.2.1 Cement and Reinforcing Steel

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

CW-11.2.2 Concrete Hollow Blocks (CHB)

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

CW-11.2.3 Fine and Coarse Aggregates and Water

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

CW-11.2.4 Galvanized Barbed Wire

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

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

CW-11.3 Construction

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

CHB Construction

Laying - All masonry units shall be plumbed, leveled and accurately 
spaced. All units shall be wetted before laying. The block should be 
laid on full mortar bedding and in such a way that no cracks are 
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.
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I

I

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

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

Mortar Proportions

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

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

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

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

I

I

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.

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

NATIONAL POWER CORPORATION
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CW>11.4 Measurement and Payment

CW-11.4.1 Perimeter Barbed Wire Fence

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

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

I CW-12.0 SECLUSION FENCE

CW-12.1 Scope

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

CW-12.2 Materials

I
I

I
I
I

CW-12.2.1 Cement and Reinforcing Steel

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

CW-12.2.2 Heavy Galvanized Cyclone Wire

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

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

CW-12.2.3 Fine/Coarse Aggregates and Water

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

CW-12.2.4 G.l. Pipes

I
I

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

CW-12.2.5 Structural Steel

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

CW-12.3 Construction

I
I
I

I

I

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

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

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

CW-12.4 Measurement and Payment

CW-12.4.1 Seclusion Fence Including Vehicular and Pedestrian Gate

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

Payment for seclusion fence shall be made at the corresponding contract unit 
price for seclusion fence, shown on the Schedule of Requirements, which 
payment shall include the cost of furnishing all labor, materials, equipment 
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-13.0

CW-13.1

CW-13.3

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-13.2 Pole Requirements

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

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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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.

I

I

I
I

I
I
I

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

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

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

CW-13.4 Measurement and Payment

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

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

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

I
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PART I - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

EW -1.0 - SOLAR PV SYSTEM

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

I

I
I
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-1.0 SOLAR PV SYSTEM

EW-1.1 Technical Specifications of the PV Components

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

EW-1.2 Solar PV Modules

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

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

c) The Solar PV modules shall be crystalline silicon type. The Supplier 
shall provide PV modules of the same type, brand, capacity and 
specifications to avoid mismatch losses. PV modules shall have a 
minimum efficiency of 19%.

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

I

lEC

lEC

lEC

lEC

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 Sait 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.

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

I
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latest report during post-qualification reckoned from the bid opening 
date.

I

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. Type designation and serial number
3. Maximum system voltage
4. Rated nominal power (Pmax) at STC
5. Short circuit current (Isc) at STC
6. Open circuit voltage (Voc) at STC
7. Voltage at maximum power point (Vmax) at STC
8. 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) 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.

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

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

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

e) 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.

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

g) 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.

h) 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

I
j)

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

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

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

EW-1.4

k) The inverter load ratio shall be within 0.9-1.1 otherwise within the limits 
recommended by the manufacturer of the string inverter to avoid under 
and oversizing of the inverter.

l) 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.

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.
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EW-1.5

b) The DC Boxes 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 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 shali be verified by NPC for approval.

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 shaii have suitable arrangement for the following:

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

d) The AC combiner box shali be permanently marked and labeled. It shall 
have swinging doors or covers and shali be accessed by a lock or other 
approved means.
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e) The AC combiner box shall be provided with digital metering system 
with display window capable to measure single and three phase 
electrical parameters through respective control switches. It shall be 
able to interface with the hybrid controller. Digital meter to be used shall 
meet the minimum specifications requirement stated in EW-1.6 SPP 
Digital Energy Meter.

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

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

EW-1.6 SPP Digital Energy Meter

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

EW-1.6.1 Technical Characteristics and Requirements

The SPP digital energy meter shall be furnished and installed by the Supplier 
as shown on the bid drawings complete with housing and associated metering 
instruments transformers (current transformers) of appropriate burden and 
accuracy and other accessories for outdoor metering purposes. It shall be 
capable to measure the power generated and received by the Solar PV Plant. 
It shall be designed to operate continuously for the normal life of the meter. The 
digital energy meter shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltage, V 120-480
3 Current Range Class 10
4 Frequency, Hz 60
5 Register Type LCD
6 Soft Switches Available
7 LCD Display Programmable

8
The Kilowatt-hour meter 
to be provided is certified 
and approved by ERC

Yes

9 Communication Port for 
Kilowatt-hour meter To be Provided

10 Metering Current
Transformer

a. Application
(Indoor/Outdoor) Outdoor

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

current, A 250
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d. Secondary rated 
current for all 
windinas. A

5

e. No. of cores One (1) core Secondary CT
f. CT ratio 250:5 A
q. Accuracy class 0.3 or better
h. Burden, VA 2.5
i. BIL, kV 10

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

EW-1.7

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

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 total rated short circuit 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.
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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 
copper/aluminum conductor, UV resistant, flame retardant, halogen 
free crosslinked type insulation.

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

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

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

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

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

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

EW-1.9 Grounding and Surge Protection

a) The Solar PV power system & structures shall be grounded properly 
using adequate number of earthing kits. 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
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and design shall comply in accordance to 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 overvoltage 
to a tolerable value before It reaches the PV or other sub-system 
components. Lightning and surge materials/equipment shall comply in 
accordance to governing standards and regulations, (PEC, NEMA, 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 to the UL 1449 3rd edition 
testing, ANSI/IEEE C62 and ANSI/IEEE Std. 1100-1999.

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

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

EW-1.10 Solar PV Plant (SPP) Transformer

EW-1.10.1 General

This specification covers the technical and associated requirements for the 
SPP transformer and accessories for use in electric generating plants. The 
rating of this transformer is specified in the Technical Data Sheets and in GW 
-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 Palanan Solar PV Plant shall meet the 
following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling OMAN

2 Insulation

Mineral Oil with its 
electrical and chemical

characteristics is 
compliant with lEC and is 
Polychlorinated Biphenyls 

(PCB) free
NATIONAL POWER CORPORATION VI-EW-1.0-8
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3 Type Two-winding Transformer

4 Audible Sound Level
Refer to Table specified 

under EW-1.10.3.8
5 Vector Group YNdll
6 Temperature

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

7 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta
8 Insulation Level

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

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

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

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

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

13 Tap Changer No-Load
14 Taps

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

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

16 Tolerances

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

value

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

value

c. impedance
+ 10% of the 

manufacturer’s specified 
value

17 Ground Terminal Connection Suitable for 100 mm2 
copper conductor
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I
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 herein.

EW-1.10.3.2 Voltage

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

EW-1.10.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-1.10.3.4 Overload Requirement

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

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

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
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I

I

I

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 rolied 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 iaminations.

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 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.

NATIONAL POWER CORPORATION VI-EW-1.0-12
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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-1.10.4.4 Bushing

I

I

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

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

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

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

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

EW-1.10.4.5 Gasket

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

EW-1.10.4.6 Tank

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

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

EW-1.10.4.7 Radiators

I
I
I
I

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

EW-1.10.4.8 Hardware

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

EW-1.10.5 Fittings and Accessories

The following transformer accessories shall be included:
a) HV Bushing
b) Oil Level Indicator
c) Oil Sampling Plug
d) Oil Drain Valve
e) Oil Temperature Indicator
f) Pressure Relief Valve
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 latest standard of IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

a) Kind of transformer
b) Number of this standard
c) Manufacturer’s name
d) Manufacturer’s serial number
e) Year of manufacture
f) Number of phases
g) Rated power (in kVA or MVA)
h) Rated frequency (in Hz)
I) Rated voltages (in V or kV) and tapping range 
j) Rated currents (in A or kA)
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I

k) Connection symbol
l) Short circuit impedance (in %Z)
m) Type of cooling (i.e. OA, OMAN, etc.)
n) Insulation voltage (withstand voltages)
o) Insulating liquid
p) Temperature rise (in °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)

EW-1.10.8.2 Design Test

I
I
I

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

EW-1.10.8.3 Miscellaneous Test

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

EW-1.10.8.4 Site Test

I
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;
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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.l)(NlM*Nlg) + {U)(Um-Ug)]

Where:

S = Amount to be deducted from the Contract Price

Nl-l

Nlm

Nlg

Ll

Llm

L(.g

Price in PhpAVatt 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 PhpA/Vatt for the load losses as stated in the Technical 
Data Sheets
Measured load losses expressed in Watt

Guaranteed load losses as stated on the Technical Data Sheets

I

I

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

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

EW-1.10.10 Data and Documentation Requirements

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

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

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

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

I

2.

3.

4.

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-1.11 Job Site Cameras

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

The materials to be furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including ail addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-1.11.1 Technical Characteristics

I

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.

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

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

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

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

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

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

I
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EW-1.11,2 Technical Requirements

I

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

DESCRIPTION NPC
REQUIREMENTS

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

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

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

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

User-programmable
8 Battery Type Standard AA or AAA Sized 

Alkaline Batteries
9 Battery Life At least 120 days of 

image recording
10 Additional Batteries (Soarel 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)

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

I EW‘2.0 ENERGY STORAGE SYSTEM

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

EW-2.1 Definition of Terms

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

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

c) Maximum Normai State of Charge (MaxNSoC) is the SoC at which 
the ESS can be charged at maximum rate (i.e. prior to taper/trickie 
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 Heaith (SoH) is an indicator of the remaining capacity of the 
battery system/module to deliver the required Usable Energy. It shall 
reflect remaining life, in equivalent full cycles of the battery, and Indicate 
if the battery system/ module need replacement.

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

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

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

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

_________________ busbar) and the battery system.______________________________
NATIONAL POWER CORPORATION ~~ VI-EW-2.0-1



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

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 together 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

I

EW-2.2 Scope of Works

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

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

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

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

d) Complete documentation:

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

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

configuration software)
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• Other relevant documents (if any).

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

EW-2.3 Site Conditions

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

b) The ESS housing shall have a footprint/area adequate to house all the 
major and appurtenant equipment of ESS (considering clearance 
requirements from adjoining equipment and structures). It shall be 
installed within the SPP premises. 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 Suppiier's scope 
of works) (continuous) and a usable energy of at least (refer to Section Vi - 
GW 6.0 Suppiier’s Scope of Works).

Bi-directional (Import and Export) Digital Energy Meter(s), Class 0.3 or better 
shall be provided to account for energy import and export to and from the ESS. 
It shall be connected to the 3-phase, 60Hz bus in between the ESS main 
distribution panelboard and the ESS transformer.

The operating and output voitages of the ESS and PCS respectively shall 
depend on the Equipment to be supplied by the Supplier. However, the high 
voltage side of the ESS transformer shall be 13.8kV (line to line).

Roundtrip efficiency of the ESS must be at least 80%. Efficiency shall 
include/account the energy utilized by the cooling or heat exchanging system, 
lighting, BMS, PCS, ECS/ESS Controller, PEMS and ESS transformer.

Detailed specifications of its components are provided in the succeeding 
sections.

EW-2.4.1 Battery Management System (BMS)

The BMS shall control and monitor all battery module parameters, e.g. 
SoC/DoD, string/module voltage, current, temperature, impedance (or 
equivalent parameter to indicate the "health” of the battery modules).

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

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

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

EW-2.4.2 Battery Modules/Batteries

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

b) Batteries shall have a minimum cycle lifetime of at least 4000 cycles @ 
nominal C-rate @25°C. The nominal C-rate of the battery to be supplied 
shall be 1C or higher. It shall self-discharge for not more than 10% 
of its capacity per month. The remaining cycles shall be translated 
into the SoH indicator parameter. This model shall be implemented in 
the BMS and shall be validated and adjusted (if necessary) during the 
conduct of annual performance tests.

c) Acceptable battery chemistries are Lithium Manganese Oxide 
(LiMn204-LM0) and Lithium Nickel Manganese Cobalt Oxide 
(LiNiMnCo02 - NMC) or blended NMC/LMO.

d) Battery Modules shall be self-contained, modular and user replaceable 
without the need for specialized equipment. For purposes of transport 
and installation, gross weight of each battery module shall not exceed 
60kgs.

e) Each battery module (if possible, each cell) shall be equipped with 
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.
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EW-2.4.3 Power Conversion System (PCS) / Battery Inverter

a) The PCS shall have the following functionalities:

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

and other protection devices for duration of not iess 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.

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

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

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

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

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

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

EW-2.4.5 ESS Digital Energy Meter

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

EW-2.4.5.1 Technical Characteristics and Requirements

The ESS digital energy meter shall be furnished and installed by the Supplier 
as shown on the bid drawings complete with housing and associated metering 
instrument transformers (current transformers) of appropriate burden and 
accuracy and other accessories for indoor metering purposes. It shall be 
capable to measure the power generated and received by the ESS. It shall be 
designed to operate continuously for the normal life of the meter. The digital 
energy meter shall meet the following minimum requirements:
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ITEM DESCRIPTION REQUIREMENTS
1 Number of Wires 4
2 Voltaae. V 120-480
3 Current Ranqe Class 10
4 Freouencv. Hz 60
5 ReoisterTvoe LCD
6 Soft Switches Ayailable
7 LCD Display Programmable

8
The Kilowatt-hour
meter to be provided is 
certified and approved 
by ERC

Yes

9 Communication Port for 
Kilowatt-hour meter To be Proyided

10 Metering Current
Transformer

a. Application 
f Indoor/Outdoor) indoor

b. Insulation type 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. Accuracy class 0.3 or better
h. Burden, VA 2.5
i. BIL, kV 10

In extreme cases, the Supplier shall furnish, if necessary, indoor type potential 
transformer with accuracy rating of 0.3 or better. The transformer shall have 
appropriate voltage ratio which is suitable for ESS digital energy meter and 
ESS AC voltage system. All costs associated with the supply and installation 
of such transformer shall be to the account of the Supplier.

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

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

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

& Apparent Power, Power factor. Frequency. Calendar, Time and etc.)
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The ESS digital energy meter with the required metering instruments shall be 
enclosed by the distribution panel 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 ESS digital energy meter, communication ports shall be provided or 
available in the energy meter exclusively intended for electronic reading, hence 
reading the data determined from the computer remotely from the meter. 
Electronically gathering of data can logged parameters to the computer such 
as instantaneous parameters, billing information, load survey, events or 
tampers, transactions, etc.

EW-2.4.6 ESS Housing

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

I

b)

Container Frame 

Walls

Roof

Flooring

Door

Steel Frame (Galvanized with painting)
50mm polyisocyanurate insulation with 
double-sided 0.45mm pre-painted Gl 
sheet
25mm polyisocyanurate insulation with 
pre-painted Gl sheet roof and interior 
ceiling

Plain cement plastered painted floor 
finish
Steel door

The ESS housing shall have appropriate thermal insulation and shall 
be designed in accordance with the latest edition of the NSCP. It shall 
have a minimum rating of IP55 or equivalent and 2-hour fire rating.

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.

The ESS shall be equipped with a redundant cooling or heat 
exchanging system suitable for 240VAC, 1Q, 60Hz system to control 
and maintain the temperature required inside the battery compartment. 
It shall be tropicalized and can operate automatically. It shall be 
configurable and programmable to be able to reboot and operate itself 
with automatic switchover, whenever there is a fault on the first cooling 
equipment, without human intervention (e.g. manual switching).
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c) The ESS auxiliary panel board feeder shall be tapped from the AC bus 
of the ESS-MDP for auxiliary loads. Refer to PalSPV-BDE-17.001 for 
ESS single line diagram.

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

I

e) The ESS shall have a sufficient interior lighting for maintenance and 
servicing purposes.

f) ESS shall be equipped with emergency stop buttons inside and outside 
the housing.

g) ESS housing together with its enclosed non-current carrying metal such 
as main and sub distribution panel, if applicable, and other metal frame 
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 GIV 
-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 Palanan Energy Storage System shall meet 
the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Type of Cooling ONAN

2 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and is 

Polychlorinated 
Biphenyls (PCB) free

3 Type Two-winding Transformer

4 Audible Sound Level Refer to Table specified 
under EW-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-Winding Delta
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I

I

8 Insulation Level
a. Nominal Voltage Level, kV

■ H-winding 13.8
■ X-winding By Supplier

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

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

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

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

13 Tap Changer No-Load
14 Taps

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

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

16 Tolerances

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

value

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

value

c. Impedance
+ 10% of the 

manufacturer's specified 
value

17 Ground Terminal Connection Suitable for 100 mm2 
copper conductor

18 Weight of oil, kg By Supplier
19 Total Weight, kg By Supplier
20 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 shall not be accepted.

NATIONAL POWER CORPORATION
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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
I

EW-2.4.7.3.2 Voitage

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

EW-2.4.7.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-2.4.7.3.4 Overload Requirement

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

EW-2.4.7.3.5 Short Circuit Withstand Capability

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

EW-2.4.7.3.6 Transformer Loss Evaluation

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

I
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 EW-2.4.7.3.9 Tolerances

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

EW-2.4.7.3.10 Electrical Insulating Oil

I

I

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.
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I
I

I
I

EW-2.4.7.4 Design and Construction Features 

EW-2.4.7.4.1 Genera]

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 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.

NATIONAL POWER CORPORATION Vi-EW-2.0-12
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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

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

EW-2.4.7.4.5 Gasket

I
I

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

EW-2.4.7.4.6 Tank

I

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

All openings such as Joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces and

NATIONAL POWER CORPORATION VI-EW-2.0-13
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allow for bolt holes. No bolts shall pass to the Inside of the case and cover. 
Flanges shall have gaskets which will remain oil-tight and will not deteriorate 
under severe conditions. The tank with radiator fitted shall be tested for leaks 
before painting.

EW-2.4.7.4.7 Radiators

I

I

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

EW-2.4.7.4.8 Hardware

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

I
I

I
I

The following transformer accessories shall be included:

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

EW-2.4.7.6 Equipment and Marking

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

a) Kind of transformer
b) Number of this standard
c) Manufacturer’s name
d) Manufacturer's serial number
e) Year of manufacture
f) Number of phases
g) Rated power (in kVA or MVA)
h) Rated frequency (in Hz)

NATIONAL POWER CORPORATION Em VI-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, OMAN, 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

I
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

I
I

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

EW-2.4.7.8.2 Design Test

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

EW-2.4.7.8.3 Miscellaneous Test

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

EW-2.4.7.8.4 Site Test

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

1. Check level and alignment of the installed transformer;
NATIONAL POWER CORPORATION VI-EW-2.0-15
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I

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

EW-2.4.7.9 Failure to Meet Guarantees

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

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

Where;

S = Amount to be deducted from the Contract Price

Nl-l

Nlm

Nlg

Ll

Llu

Llg

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

Guaranteed load losses as stated on the Technical Data Sheets

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

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

EW-2.4.7.10 Data and Documentation Requirements

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

1. Outline drawings of transformer and accessories showing the 
following;
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I
I

I

I

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-2.5 Warranty

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

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

EW-2.6 Track Record

EW-2.6.1 ESS Manufacturer

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

EW-2.6.2 Battery Manufacturer

Manufacturer of the batteries should be ISO 9001/14001 certified and have at 
least five years of experience in production of Li-ion cells as given by EW-2.4,2 
(c). Offered battery model must have a current (working) install base of at least 
1 MWh. Bidder shall provide a list of reference project(s) with contact details for 
verification purposes, (fill-out form in Section VI - Technical Specifications - 
Part II Technical Data Sheet-Annex D)
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EW-2.7 Measurement of Payment

Measurement of payment for all electrical worths 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.

I

I

I
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I

I

PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW - 3.0 - POWER AND ENERGY MANAGEMENT SYSTEM
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PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-3.0 POWER AND ENERGY MANAGEMENT SYSTEM

EW-3.1 General

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

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

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

EW-3.2 Technical Requirements

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

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

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

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

c) Solar/PV Controller controls and manages the output and
operation of Solar/PV inverters.___________________
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d) ESS Control System (ECS) / ESS controller supervises the 

operation of the Battery Management System (BMS) and 
Power Conversion System (PCS).

e) Data Logger is primarily for the purpose of storing data of the 
entire grid s operation and maintenance, especially of the 
string inverter(s) through Solar/PV Controller.

Design Requirements

1.

3.

4.

5.

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

The hybrid controller installed inside the Diesel Power Plant Control 
Room shaH interface and communicate with the genset controller(s), 
solar/PV controller and the ESS controller. The Hybrid controller shall 
communicate w'th and store data in the Data Logger. The Hybrid 
control er shall allow remote accessing of the data stored in the data 
loggesr thru the Human Machine Interface (HMI).

The PEMS shall be responsible for the dispatch of the Solar PV Plant
Snell^nnerM°H anlthe ESS‘ DiSpatCh St'ate9y shal1 maximi^e PV 
penutration. Under the condition of protecting the gensets the
available irradiation and load demand, the PEMS shall optimize the
feTindiviHP0Ter0f the S0,ar plant Whi,e considerin3 the Constraints 
ho9rQo d ^ minimum genset loading, gemset availability, SoC of

Eh|c-Ea&nH/narnd 5!?a" re9ulate apd Stabilize ths grid by dispatching the 
tbo and/or available compatible genset. y

SSanSa,^thhr»hth8 Ca,Pabi'!!t ,0 export ,)Peratln9 including 
Ind purpLes Ct,nd"l0n3 ,0 a" "X,ernal medja for

tThee|i!-ltofowha" Pe,l0rm f0ll0Wiri9 *«*«-*« M not limited to

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)

Scheduling and Dispatching
Start/slop of Diesel Generator(s) and ESS
Engine Ramp Up/Down Control
Generator Breaker Open/Close Conirol
Diesel Generator Parallel Operation/Synchronization
Visual and Audible Alarm System
u!^?ri01 °tSolar Photovoltaic Array/ln\^erters
High level control of ESS functions (i.o. charging discharoinnl
Automatic Fail over Features/ System Redundancy 9 9
Data Logging / Event Recording
Load Balancing and Distribution 
Database Management 
Metering Instrument 
Voltage and Frequency Regulation
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6.

7.

The PEMS shall also have the capability to display and store the 
following information in real time or other user configurable time 
periods:

a)
b)
c)
d)

e)

Total system demand in kW & in kVAr 
Energy output in kWh
System voltage, frequency, and power factor.
Power/Energy output and operating status of all generating 
units including the Solar PV Array and the ESS in kW and 
kWh
Alarms for faults and other abnormal operating conditions for 
the Generator sets, Solar PV plant and ESS for Generating 
units, ESS and Solar PV plant.

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

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

The system shall be designed to monitor and diagnose its own 
performance. The PEMS shali prompt alerts to notify the operator of 
any equipment and/or sub-systems with abnormaiities/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 faiiure, 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 shali not cause 
loss of control of more than one component in the system and must 
not cause a total system failure.

Palanan Diesel Power Plant Genset Controller Data

Unit / Rated 
Capacity

Make and Model Remarks

163kW Woodward Under Maintenance
260kW Dale Perkins Woodward Operational
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lOOkWFG Wilson Power Wizard 1.1 Operational
160kW FG Wilson Power Wizard 2.1 Operational
300kW Cummins CompAmp InteliCompact Operational
300kW Cummins CompAmp InteliCompact Operational

EW-3.4 Scope of Works

a) The supplier shall provide at least six (6) 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 protocol with appropriate converters and/or 
gateways maybe allowed subject to the approval of NPC. Necessary 
converter and/or gateway devices shall be supplied to ensure safe 
and reliable transfer of information.

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

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

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

NATIONAL POWER CORPORATION
in-..

VI-EW-3.0-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

h) The PEMS shall be modular, expandable, and flexible to 
accommodate potential expansion of ESS, additional PV arrays 
(inverters) and additional gensets without the need of special 
programming skills. 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.

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

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

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

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

In the case that the genset(s) is/are no longer bounded 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 take any 
action for this specific work item.

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

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

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

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

n) Bidder shall inspect the existing power plant to determine the full 
extent of the project. Integration methodology shall be submitted 
together with the proposal(s) for approval of NPC during contract 
implementation.
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o) All other works necessary but not specifically mentioned and detailed in 
the scope of works shall be done for the complete, safe, and reliable 
operation of the Power and Energy Management System (PEMS).

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

EW-3.5 Communication Interface and Monitoring System 

a) Communication Interface

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

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

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

4. The 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.

a) Control System

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

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

1 Refer to Annex E
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I

b) 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:

• RS-485 cables shall be heavy duty or for industrial use, 
stranded copper conductor, polyethylene insulated with 
a minimum of 90% shielding coverage of braid or a 
combination of braid-foil shielding materials for 
maximum performance. Likewise, it shall be Flame 
Retardant Low Smoke (FRLS) PVS type jacketed. It 
shall be multi-conductor, multi-pair with low 
capacitance.

• Ethernet cables shall be capable to support different 
applications. Its construction shall be multi-conductor, 
multi-pair shielded twisted pairs of stranded copper 
conductors with polyethylene insulation. The outer 
Jacket material shall be flame retardant PVC material.

• Balanced twisted-pair cable shall be rated for outdoor 
installation on telecommunication and data processing 
systems applications. It shall be UV-resistant and 
watertight/waterproof and shall not use hazardous 
substances.

c) 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 module temperature/s 
Ambient temperature 
Solar irradlation/insolation 
Wind speed
DC current and voltages 
Power output of the solar arrays 
Power output of gensets 
Power plant load
User selectable time period of cumulative energy 
production for PV array 
System faults
Any other parameter considered necessary for the SPV 
system based on prudent practice

4. For solar irradiance monitoring, Class 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 Aerial Cable Installation

I

General

This part specifies the minimum requirements for aerial cable installation of 
communication cables including route planning on obtaining the best location 
for construction, installation, maintenance, cable placing and ensuring the 
optimum design is met.

All factors, including but not limited to location, support structures, cable 
materials, intended use, loading and protection among others, shall be 
considered in the design. Also, all materials and parts which are not 
specifically mentioned herein but are necessary for the proper installation, 
assembly and operation of the equipment shall be furnished at no additional 
cost to NPC.

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.

NATIONAL POWER CORPORATION
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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.

EW-3.6.2

I

EW-3.6.3

I

I
I

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.

The balanced twisted-pair cable shall be intended for use in coastal areas to 
minimize or prevent deterioration. It shall consist of solid annealed bare 
copper with color-coded PIC insulation. It shall have aluminum shield with 
outer protection (jacket) of black polyethylene.

The use of high-strength support strand of galvanized steel is also required.

Cable Specifications

The cable shall have at least the following minimum requirements;

Type Balanced-twisted pair
Conductor Size 24 AWG
Number of Copper Pairs Minimum of 16 pairs
Operating Temperature
Range

-30 to +80 degrees Celsius

Shielded Yes; foil and screen
Insulation PIC/PE: color-coded
Outer Jacket Black Polyethvlene/PVC
Application Outdoor aerial installation
Flame Retardant Required
Support Strand Required: At least 6.4mm diameter: 

Galvanized Steel

The conductors shall be assembled with twists to minimize crosstalk.

The use of Support strand is required which can be provided separately or in 
the use of reinforced cable also known as "Figure 8" cable.

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.

All equipment to be supplied and installed shall be compatible for the 
application and that the primary purpose of the communication link is to 
transfer real time data.
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EW-3.6.5 Site Survey

I
I

I

The Supplier shall conduct a thorough and proper site survey in order to 
assess the existing conditions as well as the future conditions that may arise 
in the area. This is in order to resolve and avoid any possible problems and to 
properly determine the location of the facilities to be installed.

During this survey, the Supplier shall prepare the field survey report 
consisting of but not limited to measurements from structures that can affect 
the installation and operation of the facility, the construction details of such 
structures, soil conditions, area restrictions and other field conditions that 
may affect the route.

The Supplier is expected to utilize the same poles used in the tie line to 
support the communication iink. However, alternate route may be considered 
if this route is exposed to extreme factors causing unsafe working 
environment, right-of-way problems, etc.

EW-3.6.6 Joint-use Poles

The Supplier shall determine the existing poie adequacy to support the 
proposed cables by physically inspecting and determining its loading 
capabilities. Included in the physical inspection are pole’s integrity, presence 
of anchors and guys, grounding, existing cables and in-pole equipment, 
clearances, obstructions and pole height, class, etc.

EW-3.6.7 Aerial Pathways and Spaces

The Supplier shall ensure that the telecommunication facility is compliant to 
but not limited to the following minimum requirements:

I

1, Choice of poles, span lengths and sags shall be determined by the 
specifications written herein with consideration to all other design 
parameters and in accordance with the latest edition of Outside Plant 
Design Reference Manual and other related applicable laws and 
standards.
Pole to building attachment shall be done in a solid terminating point 
or in a dislodged portion of the building’s masonry or framework. The 
use of either U or plate wall strap is required to attach the cables into 
the building.
The use of flying cross is required for aerial installations over 
intersections where placing poles is prohibited or cannot be done.
All clearances that are required for communication equipment and 
between poles, conflicting plants, etc. shall be considered. Minimum 
vertical, horizontal and mid span clearances between communication 
cables and other utility lines shall be properly Implemented as stated 
in EW-3.6.8 Clearances or in the latest edition of NESC. Radial 
clearances shall also be maintained.
Pole lines shall be designed and installed without exceeding the 60% 
of the rated breaking strength of the cable support strand. Support 
strands shall have higher rating of zinc coatings to prevent or 
minimize deterioration caused by highly corrosive environment.
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I

I

6. Support strands for aerial installation shall be of at least 6.4mm in 
diameter.

7. Anchors and guys shall be installed to all corner poles and as 
necessary. For poles wherein installing of guys is prohibited or 
rendered ineffective, the use of push braces is required.

8. Appropriate guy attachment hardware shall be used depending on 
requirement and need.

9. Storm guying is also recommended to be installed for pole lines or 
section of pole lines wherein expected to be severely affected by 
storms especially those that exceeds the 1.6km distance and no head 
guys are installed. Installation of two-way or four-way storm guy is 
depending on the intervals within the section requiring storm guys.

10. Guy and anchor rod sizes and configurations shall be chosen 
appropriately considering all design parameters and calculations in 
accordance with the latest edition of Outside Plant Design Reference 
Manual (OSPDRM) or other relevant and applicable laws and 
standards.

EW-3.6.8 Clearances

I
The Supplier shall install and maintain the minimum recommended 
separation/clearances from other utilities.

The communication cable must be clamped or banded to the poles with 
stainless steel straps. Drilling of holes to the steel pole for a bolt attachment 
is prohibited.

I
I
I

The communication cables shall be installed with appropriate clearance to the 
energized power cables for at least 43 inches from the lowest sag. The 
following clearance to the ground as per NESC shall be implemented:

Type of 
Location

Neutral
or

Comm.
Grounded 
Span Guy TPX 7.2/12.5

kV
14.4/25

kV 19.9/35 kV

Railroads 23.5 ft 24.0
ft 26.5 ft

Trucks Over
8 Feet 15.5 ft 16ft 18.5 ft
Water - No
Sailboats 14.0 ft 14.5

ft 17.0
Over fields,
orchards, 
forest, etc.

15.5 ft 16.0
ft 18.5 ft

Pedestrians
Only 9.5 ft 12.0

ft 14.5 ft
Oversized Ve 
14 feet in heig 
(x = known h« 
vehicle)

hides - greater than 
ht
sight of the oversized X+ 1.5fl X + 2 

ft X + 4.5 ft

Vertical Clearance Over Buildinos
Accessible 10.5 ft 11.0 ft 13.5 ft
Non-accessible 3.0 ft 3.5 ft 12.5 ft
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I

I
I
I

All vertical clearances shall be measured at midspan clearances or between 
the lowest sags of the communication cable and other utilities/structure. 
Midspan clearances shall be at least 75% of the clearance required at the 
pole or in accordance with the latest applicable standard.

Radial Clearances shall also be maintained at least 1.4 meters (4.5 ft) 
horizontal and 3.2 meters (10.5 ft) vertical clearance from antennas, signs, 
pole structures, storage tanks and chimneys.

The Supplier shall comply with all the applicable standard/regulations 
regarding all the types of clearances required.

EW-3.6.9 Cabling/Splicing Hardware

The Supplier shall ensure that cable splices are properly done, maintained 
and protected in order to provide reliable operation of the system.

Cabling hardware can be metallic or non-metallic. These shall be designed to 
provide security and protection to cables and splices, strain relief and allow 
cable re-entry.

Splice closures and covers used by the Supplier shall be classified and in 
accordance depending on its purpose and intended use.

The Supplier may opt to employ any splicing methodology for twisted-pair 
cable. However, waterproof protection shall be used in these splices.

EW'3.6.10 Grounding, Bonding and Protection

The Supplier shall properly ground, bond and protect the cables and 
equipment to avoid hazards to people, property and the system. Proper 
grounding and bonding enhance the reliability of equipment and improve the 
signal integrity in a transmission medium by minimizing transient voltages 
that can induce unwanted signal Into the system. These transient voltages 
are commonly external to telecommunication system.

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.
3. Telecommunication support strand cables shall also be bonded to a 

power system at a given interval depending on the power voltages 
involved. Such bonding to power facilities shall be carefully done by 
qualified personnel.
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4. Bonding of support strands to ground or separate cables or wires 
together at every .40km, at each crossover and at each branch.

5. Bonding of cable shields to support grounds shall be done at frequent 
intervals. Shielded cables shall be bonded between the shield and the 
support strand at every splices, terminals, and load points. If the 
shielded cable is exposed to lightning, it shall be bonded at every 
0.40km to the support strand.

6. As much as possible, telecommunications cable shall be crossed on 
jointly used or occupied poles rather in the mid-span. A Vertical Down 
Lead (VDL) shall be used to connect the cable support strand to the 
Multiground Neutral (MGN) of MGN-type power lines. In MGN system, 
grounding requirements shall also be referred to EW-7.0 13.8kV Tie 
Line. However, for cases where aerial runs are installed on a joint- 
used pole with a non-MGN system, a separate VDL shall be placed 
dedicated for the telecommunication system with at least 0.40km 
interval.

7. Both the cable shield and support strand shall always be bonded with 
the MGN when using the same poles Goint use or joint occupancy). 
Bonding shall be done on every pole that carries a VDL where 
transformers, capacitors and other types of power equipment that 
draws load current are connected. If the joint use/occupancy is longer 
than 0.8km, the bond shall be made at every 0.4km. Also refer to 
NESC for additional requirement for certain support strands that are 
exposed to possibie power contact, induction, and iightning.

8. For cases when the ampacity of the support strand is not enough for 
system grounding conductors, additional bonds must be made at 
every 0.20km.

9. For joint use/occupancy with non-MGN electrical supply circuits, cable 
shields shall be grounded by bonding them to a telecommunications 
ground system.

10. 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.

11. 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.

12. in aerial-to-underground transition or expansion, exposed cables shall 
have:

a) Established and maintained continuity of all metallic cable 
elements

b) Metallic and non-metallic splice cases bonding and lead 
sleeves shall be connected to PB’s grounding system at every 
PB installed.

c) Cables with plastic sheaths do not need to be bonded at pull- 
through PBs.
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EW-3.6.11 Building Entrance Protection

The Supplier shall electrically protect all exposed telecommunication cables 
containing metallic components at the building entrance such as the 
following;

1. All exposed telecommunication cables that contain metallic 
components require electrical protection at the building entrance. 
Metallic sheath and strength members of all cables entering the 
building must be connected to the Telecommunications : Main 
Grounding Busbar (TMGB).

2. Install protectors for metallic pairs as well as fuse links, if needed
3. All entrance cable shields shall be closely grounded to the building 

entrance as much as possible.
4. Splice cases of entrance cables shall be made of fire-resistant 

material.
5. A minimum of 6AWG copper ground wire shall be used to ground the 

protector or protected cable terminal to the TMGB.
6. Bond together the protector ground, power ground and interior 

metallic water pipe system, if there is any.
7. Insulating joints or isolation gaps shall be used as necessary on 

corrosion-prone areas.
8. Telecommunications grounding and bonding shall not be attached to 

any cathodic protection system because this system is used for 
protection against galvanic corrosion of such structures by constantiy 
sending low current to metallic ducts.

9. Sheaths of shields of all OSP cables shall be bonded of 6AWG 
copper wire or bonding ribbon to the telecommunications grounding 
system for low-risk areas to corrosion.

10. Isolation gaps for cables that are exposed to lightning or have power 
contact shall be installed by bonding the OSP sides of shields or 
sheaths and isolating them from the telecommunications grounding 
system.

11. In highly corrosive areas, insulating joints or isolation gaps shall be 
installed on all cables entering a building.

12. If isolation gaps are used, the following shall be made;
a) Bridge the isolation gaps on exposed cables using decoupling 

capacitors to minimize the coupling noise.
b) Bond the metallic sheath components and metallic strength 

members of all entering cables by 6 AWG copper conductor or 
bonding ribbon. Cables and all metal elements must be 
isolated from all grounded objects and equipment on the OSP 
side of the insulating joint.

c) Locate insulating joints near the entry point as much as 
possible.

d) Bond the metallic sheath components and metallic strength 
members of all cables to TMGB with a minimum of 6AWG on 
the building side of the insulating joint.
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e) For cases where insulating joints are not present, bond the entrance 
cable metallic sheath components and metallic strength members to 
the TMGB using 6 AWG copper wire or bonding ribbon.

EW-3.6.12 Protectors

The Supplier shall install protectors as applicable and needed. The use of 
fused and/or fuseless protector housing is recommended provided that:

a) 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 exposed 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-sen/ice test points so that non-intrusive testing 
can be done without accidentally disengaging a working circuit during 
maintenance. The communication link shall also be properly protected 
against any interference such as Electromagnetic Interferences (EMI) 
and coupling impedance.

I) All necessary protection against lightning shall be installed including 
the proper.

EW-3.6.13 Testing Procedures and Criteria

The Supplier shall test the grounding and bonding system to evaluate the 
bonding connections between telecommunication busbars and AC 
grounding/electrode.

These tests shall be performed after the installation of cables and grounding 
system and before the installation of end-use equipment.
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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 of 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-3.6.14 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, reguiarly 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 documentations shall 
ensure the smooth network maintenance by providing better understanding of 
the system. It shall address the skill set requirements, codes, standards and 
safety, records of cables, circuits, updated pathway segments indicating 
history of operation and maintenance, PBs, equipment baseline including 
their specifications, storage and replenishment of repair materials, training 
requirements, restoration procedures, maintenance schedule of all OSP 
equipment including all periodic testing and calibration, management 
escalation procedures with contact information, among others.

EW-3.6.15 Routine Maintenance

The Suppiier 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.

I
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Routine Maintenance checklist shall be prepared by the Supplier and shall be 
submitted to NPC. It includes ensuring the cabling integrity and verifying the 
good condition of poles, guys, and anchors verification of that no dangerous 
electrical conditions have been developed as well as the compliance of the 
network facilities with all the safety regulations, applicable codes and 
standards. Routine Maintenance focuses on but not limited to:

a) inspection of UT‘ zone which is basically the area wherein the cable is 
attached to a pole extending to up to 0.91m to both sides. This area 
normally includes the terminals, service wire attachments and splices

b) Trimming of trees to prevent degradation of transmission capabilities 
caused by abrasions to cable sheaths.

c) Pole inspections including checking for any deterioration, height 
requirements, presence of unwanted/unauthorized attachments. This 
is done to ensure employee and public safety.

d) Maintenance of OSP identification methods for easy identification
e) Right-of-Way inspections for impeding obstacles
f) Defective cable pair recovery system

EW-3.6.16 Demand Maintenance

I

I

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 following:

a)
b)
c)
d)

e)
f)

9)

h)

Customer service demands
Relocation of OSP due to road improvements
Site improvements
Property augmentation/addition that imposes conflict to the existing 
OSP
Changes in clearance, separation and/or pole spacing
Obligations under joint-use agreements such as re-arrangement and
replacement of components like poles
Indications of imminent danger to the network or any specially
designed network from a network monitoring and surveillance
systems
Changes in road elevation affecting the requirements for PBs

Demand maintenance is not limited to damages that caused out-of-sen/ice 
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-3.6.17 Restoration Procedures in Case of Emergency

The Supplier shall include in his maintenance plan a thorough and 
comprehensive procedures to be undertaken in cases of emergency 

____________ ^utdown or out-of-service of the network.
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An emergency recovery plan shall address and provide information of at least 
the following;

a) Identification and contact of key personnel who must respond quickly 
and possess the necessary skill set to repair the problem. It is 
important that these key personnel have predefined duties and 
responsibilities and are properly trained.

b) Accessing and obtaining the right materials for repair. These materials 
shall be readily accessible and shall be sufficient in quantities.

c) Basic troubleshooting procedures shall be properly documented and 
shall be clear and concise. Restoration team must be familiar with 
these details and that a step-by-step procedure is recommended to be 
documented.

d) Restoration tools for emergency must always be easily accessible and 
ready to use. Such tools and equipment shall be maintained regularly 
and marked appropriately, thus the plan shall be able to provide this 
information. Use of worn-out tools/equipment as an alternative shall 
be avoided as well as the use of equipment for routine maintenance in 
place of emergency equipment, even for short time is not 
recommended.

e) Critical circuits that needs prompt response during an emergency 
shall be marked/documented in the plan. These circuits shall be of 
first priority when restoring the network. The first goal of OSP 
restoration is to restore the network’s operation in a staggered but 
prioritized manner. Returning the system back to normal operation 
then restoring the system closely as possible to its original or 
improved operational parameters comes next.

f) Emergency test equipment shall be regularly calibrated and shall be 
readily available for use. Calibration procedure shall be provided in 
step-by-step and must be easy to understand and follow.

g) Minimize service interruptions and ensure safety of personnel by 
providing temporary grounding and bonding connections. These 
points shall be clearly stated and marked in the plan.

Emergency restoration procedure/plan shall be able to guide the restoration 
team to identify and repair the problem, may it be temporary or permanently. 
However, temporary repairs shall not be left on a provisional status and must 
be repaired or corrected permanently. It shall also include the procedures and 
guidelines allowing the proper documentation of the restoration, 
reassignments and configurations done to the network.

The emergency restoration plan is subject for updating upon the completion 
of an after-action report detailing the problems encountered, its causes and 
the corrective action done whether its short or long term. An after-action 
report shall be submitted whenever a restoration is done and completed and 
shall contain preventive measures and recommendations to avoid the same 
problem from reoccurring. The plan is prepared to identify any OSP structure 
that requires revision and/or repiacement.

The Supplier shall also nominate or provide their support center. This support 
center shall be able to respond quickly and in timely manner to any type of 
maintenance request. Support center staff members shall be capable to all 
aspects pertaining to restoration, maintenance and operation of the network 
facility. It is also important that the support center has complete end-to-end

NATIONAL POWER CORPORATION VI-EW-3.0-18
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and up-to-date necessary documentation for all kinds and types of materials 
and equipment, has access to next-level support and is capable of providing 
emergency restoration materials including test equipment.

I
I

I
I

EW-3.6.18 Documentation

The Supplier shall submit the Schematic Design/Diagram showing the initial 
proposed facility based on the gathered data from site survey. Construction 
documents and work prints shall also be submitted indicating the final design 
of the system as well as the specifications for installation and the record of 
changes made during installation. As-built drawings shall also be submitted. 
All documentations are subject to NPC’s approval.

The Supplier shall also provide his comprehensive design and construction 
specifications checklists in accordance with OSPDRM. The checklists can be 
modified as deemed necessary by the Supplier/Designer in order to fully 
detail all the data required and used in the system.

The Supplier is also recommended to submit photographs and video 
recordings of the site or field survey conducted. All other information that 
needs to be recorded shall be properly documented and such documents 
shall be provided to NPC.

The Supplier shall also submit photographs and video record with stamped 
dates of the conducted site survey as well as the route and the affecting 
factors determined and encountered during pre-installation, installation and 
post-installation activities.

EW-3.7 PEMS and Communication Architectural Diagram

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

I
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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 parlies (bidder and manufacturer) shall be 
equally and severally liable for 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.

I
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PART I - TECHNICAL SPECIFICATIONS

EW- ELECTRICAL WORKS

EW-4.0 LIGHTING SYSTEM

EW-4.1 General

This specification covers the technical and associated requirements of 
complete lighting system and perimeter lighting system for the Design, Supply. 
Delivery, Installation, Testing and Commissioning of Palanan 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 Guardpost;

2. Supply, Installation and Test of Complete Power and Perimeter 
Lighting:

3. Supply, Installation and Test of 5kVA Dry Type Transformer: 
and

4. All other works necessary although not specifically mentioned 
and detailed but are required for the complete, safe and reliable 
operation of the Lighting System for Palanan Solar PV Plant.

EW-4.3 Standard of Materials

All materials to be used in the work shall be new, of high quality, free from all 
defects and of proven acceptability for the purpose of intended. Unless 
otherwise specified, materials shall conform to the latest applicable standard 
issued by the following authorities:

1. American National Standards Institute (ANSI)

2. Institute of Electrical and Electronic Engineers (IEEE)

3. Underwriter’s Laboratory (UL)
4. National Electrical Manufacturer's Association (NEMA)

5. National Electrical Code (NEC)

6. Philippine Electrical Code (PEC)

Other recognized national standards maybe accepted if such will guarantee a 
quality superior to that guaranteed by the above standards. Use of other 
standards shall be subjected to the approval of National Power Corporation.

NATIONAL POWER CORPORATION Vl-EW-4.0-1



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

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

LuzP22Z142SSe

EW-4.4 Lighting System

The lighting system covered by this specification shall include all outlets 
(convenience and power), switches, associated conduits and cables, lighting 
fixtures (indoor, outdoor and emergency), fittings, distribution panel boards, dry 
type transformers, contactors, timers, etc.

The devices/materials furnished shall be in accordance with, but not limited to, 
the latest issues of the Applicable Codes and Standards, including all addenda, 
in effect at time of purchase order unless otherwise stated in this specification.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper installation and safe operation of the lighting system 
shall be identified by the Supplier and shall be furnished at no additional cost 
to NPC.

EW-4.4.1 Technical Requirements and Characteristics

Circuits shall be wired separately for lighting and outlets. Lighting fixtures shall 
be controlled and switched locally approximately as shown on the drawings.

Replacement of fixture bulbs or tubes shall be possible without disconnecting 
any part of the power supply and risk of touching live parts of the installation.

The lighting and power panel shall be tapped to the dry type transformer 
sourced from the AC combiner box.

EW-4.4.2 Dry Type Transformer

The dry type transformer covered by this specification shall be used for the 
lighting and power system of the guardpost and perimeter lights at Paianan 
Solar PV Plant. It shall be Indoor type and shall be in accordance with the latest 
revision of IEEE Std. C57.12.01. The installation of this transformer shall be 
wall or floor-mounted and in accordance to the standard procedure as 
suggested by the manufacturer. In relation, the stability/integrity of the 
supporting structure shall not be compromised during and after the installation 
of this equipment. The transformer shall also meet the following minimum 
requirements:

ITEM DESCRIPTION REQUIREMENTS
1 Core High Grade Silicone Steel
2 Insulation Class H

3 Application Solar PV Plant station service 
transformer

4 Type Dry type transformer
5 Class Indoor/Outdoor
6 Type of Cooling AN
7 Temperature Rise (°C) 150
8 Insulation level:

a. Maximum operating 
voltage. kV
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EW-4.4.3

EW-4.4.4

■ H-winding 1.2
■ X-winding 0.6

b. Nominal operating 
voltage, kV
■ H-winding 0.48
■ X-winding 0.24

c. Basic insulation
level, kV 10

9 Winding Material
a. H-winding 100% copper
b. X-winding 100% copper

10 Enclosure NEMA3R

Lighting and Power Panel board

The [ighling and power panel board shall be flush-mounted.

The main and branch circuit breakers shall be molded case type with 
instantaneous magnetic trip and thermal over current trip.

Nameplate shall be black plastic with engraved white letter.

Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

All lighting fixtures when installed shall be free of leaks, warps, dents and other 
irregularities.

The hangers and brackets of all kinds for safety and proper installation of 
lighting fixtures shall be furnished and installed by the Supplier at his own 
expense.

The housing of lighting fixture shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy installation.

All lighting fixtures, samples and catalogues shall be submitted for NPC’s 
review and approval prior to the order. No lighting fixtures shall be installed 
without approval of NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. 
Each fixture shall be wired to a single point with an adequate slack for proper 
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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Lighting Luminaires

a) 1 X 9 Watts Compact LED Lamp

Shall be cool white frosted finish, rated 240V AC, 60Hz 
operations. Lamp holders shaii have E27 base.

When used in damp and wet locations, it shall have an explosion 
and corrosion proof body and sealed.

b) LED Flood Light

Light Emitting Diode (LED) Flood Light shall be IP65 rated, 
forged with high quality aluminum alloy with clear tempered 
glass and built-in cooling fins.

EW-4.4.5 Switches and Single Phase Outlets

Switches and single phase outlets shall comply with NEMA Standard. The 
ratings of switches and single phase outlets with one conductor earthed shall 
be as specific herein. All switches and single-phase outlets shall be flush 
mounted, impact resistant and splash proof type.

Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted and 
fixed to the wall 1.37m above the finished floor level. The rating of the switches 
shall be 10A, 240VAC, single-phase and has a protection against rain water 
droplets penetration or other approved equivalent accessory.

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). Outlets installed outside the guardpost or in an open environment 
location shall be rated as weatherproof convenience outlet.

EW-4.4.6 Cables

Cable shall be stranded annealed copper conductor suitable for continuous 
temperature of 90*C when used in wet or dry location and 90'C when exposed 
to oil or coolant. The minimum size of conductor to be used shall be 3.5mm2.

Insulation shall be suitable for wet and dry location, fungi resistant and 
ultraviolet stable.

All cables shall be moisture and heat resistant, flame retardant polyvinyl 
chloride insulation, chemical and abrasion resistant nylon sheath. The cable 
specification shall meet ASTM specification, PNS 35, UL standard 83 and 
requirements of PEC.

NATIONAL POWER CORPORATION
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The Supplier shall submit catalogues and/or brochures showing details of 
cable insulation and ampacity ratings of all types of cables to be supplied for 
approval of NPC.

Cable Installation

Cables pulled through conduits shall be supported in an approved manner to 
avoid damaged to the insulation. Grease or oily substances shall not be used 
to facilitate the passage of the conductor in conduits.

The pull shall be applied to cables only by means of approved grips. The end 
portion of the cable, which has been marked or deformed by the grip, shall be 
cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal 
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation, cables and conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been installed, cables 
shall be tested for continuity and insulation resistance and shall be tagged with 
respective cable number.

EW-4.4.7 Conduit

Ail embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control conductors including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of various 
items of conduits and associated materials shall be furnished in accordance 
with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at equipment mounted on concrete 
bases shall be brought up to the equipment within the concrete bases, 
wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a minimum 
of 0.5m.

Non-Metallic Conduits

Non-metallic conduit shall be made of un-plasticized polyvinyl chloride (uPVC) 
smooth walled inside and outside, coloured red-orange, schedule 40.
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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 oonnectors.

EW-4.4.8 Junction/ Utility Boxes 

Junction/ Utility Boxes

All junction/utility boxes for concealed work shall be of hot dip galvanized steel 
or un-plasticized polyvinyl Chloride. All wall boxes on exposed work shall be of 
aluminum blasted cast iron.

Utility boxes shall be firmly anchored in place and where required provided with 
fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

Pull Boxes

Puli 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 poiyvinyl chloride. 
Where pull boxes are used in connection with exposed conduits, plain covers 
attached to the pull box with a suitable number of countersunk flathead 
machine screws may be used.

EW-4.5 Measurement of Payment

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

NATIONAL POWER CORPORATION VI-EW-4.0-6



I
BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

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

LuzP2221425Se

I SECTION VI

I
PART l-TECHNICAL 

SPECIFICATIONS
ELECTRICAL WORKS
EW 5.0 - GROUNDING SYSTEM

NATIONAL POWER CORPORATION m



I
BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

PART I - TECHNICAL SPECIFICATION

EW - ELECTRICAL WORKS

EW - 5.0 - GROUNDING SYSTEM

TABLE OF CONTENTS

I
I

I

CLAUSE NO. TITLE PAGE NO.

EW-5.0 GROUNDING SYSTEM....................................................................................... 1
EW-5.1 General.................................................................................................................1

EW-5.1.1 Technical Characteristics and Requirements............................... 1
EW-5.1.2 Lightning Rod and Support............................................................ 3
EW-5.1.3 Lightning Down Conductor............................................................ 3
EW-5.1.4 Grounding Cables......................................................................... 3
EW-5.1.5 Ground Rods..................................................................................3
EW-5.1.6 Exothermic Welding Materials.......................................................4
EW-5.1.7 Grounding Hardware..................................................................... 4
EW-5.1.8 Steel Structure Grounding.............................................................4
EW-5.1.9 Equipment Earthing....................................................................... 4
EW-5.1.10 Building Earthing........................................................................... 5
EW-5.1.11 Fence Earthing.............................................................................. 5
EW-5.1.12 Pipe Earthing................................................................................ 5
EW-5.1.13 Cable Tray Earthing...................................................................... 5
EW-5.1.14 Ground Rods................................................................................. 5

EW-5.2 Measurement of Payment.....................................................................................6

I
I

NATIONAL POWER CORPORATION VI-EW-5.0-1

I



I
I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

PART I - TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

I

I

EW-5.0 GROUNDING SYSTEM

EW>5.1 General

This specification covers the technical and associated requirements for the 
entire grounding system of the solar plants and/or switchyards, required to 
protect persons and equipment, to reduce eiectromagnetic interference (EMI) 
and to allow safe sen/ice 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 piant 
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:

I
I

NATIONAL POWER CORPORATION

ITEM DESCRIPTION REQUIREMENTS
Grounc ing Design Criteria

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

ground), kA 8

3 Grounding connection
(exothermic, compression, 
etc.)

Exothermic

4 Grid conductor (specify size 
and 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/pumps 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

VI-EW-5.0-1m
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6 Burial depth of grid conductor 
below finished grade, m 0.6

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

of grid copper conductor. °C 300
9 Ground Rod

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

10 Resistivity of crushed rock, 
(wet) Ohmmeter 3000

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

Refer to Bid Drawings

12 Soil resistivity {for
calculation), ohmmeter By Supplier1

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 10m outside of the plant boundary line which may be endangered. 
These calculations will decide on the provisions for grounding to be made with 
the relevant part of the civil works related to foundations. If the calculations 
proved after the application of all engineering possibility that touch and step 
voltages are still higher than permitted and consequently the Supplier managed 
to design the earthing and grounding grid in such a way to obtain the lowest 
touch and step voltage value, all documents including limitation and justification 
shall be provided to NPC for approval.

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

1 Design of grounding system is responsibility of Supplier including measurement of actual soil 
resistivity.
NATIONAL POWER CORPORATION VI-EW-5.0-2
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electrodes, etc., until the field-measured resistance is equal to or less than the 
specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 60 cm. beneath the surface of the earth, excluding crushed rock 
surfacing. Driven ground rods shall be installed at regular intervals and 
connected to the grounding conductor at grid nodes. A minimum of four (4) of 
the specified ground rods must be installed (one at each corner of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors and 
the total number and location of ground rods and their lengths (single or two or 
more coupled sections).

EW-5.1.2 Lightning Rod and Support

The lightning rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 16 mm and a nominal length of 2 meters.

The air terminal (lightning rod) shall be located at the highest point of the facility 
to capture the lightning strike to a preferred point, so that the discharge current 
can be safely directed via the down conductor to the grounding system, The 
lightning rod support shall consist of a minimum of 3.0 meters of galvanized 
iron piping mast. The Supplier shall give technical details of the protection 
including mounting and installation details for approval.

EW-5.1.3 Lightning Down Conductor

The down conductor will provide a low impedance path from the air termination 
to the ground system so that the lightning current can be safely conducted to 
earth, without the development of excessively large voltages.

The main copper conductor shall be made of electrical grade copper, with a 
minimum cross sectional equivalent to 55 mm2. The main conductor shall 
consist of copper strands helically bound by a copper tape conductor designed 
to evenly distribute the lightning currents concentrically along the conductor 
length.

In order to reduce the possibility of dangerous sparking (side-flashing), the 
down conductor route(s) should be as direct as possible with no sharp bends 
or stress points where the inductance, and hence impedance, is increased 
under impulse conditions. The down conductor should not be subject to bends 
of less than 0.5-meter radius and shall be secured to the structure by approved 
metallic fastening at least every 2.0 meters.

EW-5.1.4 Grounding Cables

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

EW-5.1.5 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

NATIONAL POWER CORPORATION VI-EW-5.0-3
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Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-5.1.6 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. These 
materials shall be Cadweld or approved equal. The Supplier should submit 
detailed information describing the proposed process.

EW>5.1.7 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze.

EW-5.1.8 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

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 Cabies

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).

NATIONAL POWER CORPORATION
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Other Metallic Structures

Other types of metal structures within the diesel / solar PV plant area, not 
mentioned thereto, shall be connected to the earthing grid.

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 exothennic 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.

NATIONAL POWER CORPORATION VI-EW-5.0-5
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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.

I
I NATIONAL POWER CORPORATION VI-EW-5,0-6
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EW - ELECTRICAL WORKS
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TABLE OF CONTENTS
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EW-6.4.2 Insulation.........................................................................................3
EW-6.4.3 Jacket............................................................................................. 3
EW-6.4.4 Assembly........................................................................................ 3
EW-6.4.5 Application...................................................................................... 3
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PART I - TECHNICAL SPECIFICATIONS

I

EW - ELECTRICAL WORKS

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

EW-6.1 General

This specification covers the furnishing of all labor, materials, equipment, tools 
and Other incidentals for the erection/installation of switchyard take - off 
structures for Palanan Solar PV Plant and Palanan Diesel Power Plant.

The work shall be performed and completed in accordance with generally 
accepted modern practice in the erection and installation of steel poles.

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

EW-6.2 Scope of Work

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

a) Supply, delivery, erection/installation of Steel Pole take off 
structure including dressing and accessories as shown on the 
bid drawings (grounding materials, tension insulators, etc.);

b) Supply, Installation/stringing and test of bus conductor, and 
structure ground wires, corhplete 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 
less than the quantity herein estimated.

NATIONAL POWER CORPORATION VI-EW-6.0-1
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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 pole(s) including dressing and 
accessories meeting the requirements of the specification and industry 
standards.

EW-6.3 Codes and Standards

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

EW-6.4 Power, Control and Instrumentation Cable

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use in 
switchyards.

All cables shall be designed to withstand the short-circuit condition and 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 Shape Circular Stranded Wire
2 Conductor Material Annealed Copper
3 Insulation

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

4 Outer coverinq/Jacket
a. Material PVC Sheath Jacketinq
b. Thickness, mm Manufacturer’s Data
c. Termite Protection 

Required Yes

NATIONAL POWER CORPORATION VI-EW-6.0-2
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5 Shielded Yes
a. Tvoe of Shieldinq CoDoer Taoe Screen

6 Provided with Filler and 
Binder Tape Yes

EW-6.4.2 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.

EW-6.4.3 Jacket

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

EW-6.4.4 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-6.4.5 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in damp 
and dry locations.

EW-6.5 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch with 
lightning arrester combination for use in various diesel and solar power plants.

The materials furnished shall be in accordance with, but not limited to, the latest 
issues of the Applicable Codes and Standards, including all addenda, in effect 
at time of purchase order unless otherwise stated herein.

EW-6,5.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing the circuit. All the metal parts of the fuse disconnect switch shall be free 
from erosion and rust. The FDS shall meet the following minimum 
requirements;

ITEM DESCRIPTION REQUIREMENTS
1 Class (Indoor. Outdoor) Outdoor
2 Rated voltaqe. kV 15
3 Nominal system 

voltaqe. kV 13.8
4 Frequency, Hz 60
5 BIL, kV 110
6 Ampere Frame 100

NATIONAL POWER CORPORATION VI-EW-6.0-3
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7 Interrupting Capacity, 
kA 10

8 Fuse Link
a. Type Universal buttonhead design
b. Current Ratina, A Refer to Single Line Diagram

g Liqhtninq Arrester
a. Type Metal Oxide Varistor (MOV), gapless
b. Class (Indoor,

outdoor) Outdoor
c. Rated frequency, 

Hz 60

d. Nominal system
voltage, kV 13.8

e. Duty cycle voltage 
(rating), kVrms 12

f. Maximum
Continuous
Operating Voltage 
(MCOV), for the 
arresters having the 
following duty cycle 
voltaqe, kV rms

8.4

g. Nominal discharge 
current. kA 10

h. Creepage distance, 
mm 465

i. Supporting brackets, 
bolts, nuts, etc. Yes

Fuse Cut'Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel poles 
cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be 
able to accommodate fuse links meeting the interchangeability requirements of 
ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
protection of circuits. It is characterized by perfect time current characteristics, 
high mechanical strength and reliable arc extinguishing performance, etc. The 
fuse link shall meet the electrical and mechanical interchangeability requirement 
in accordance with ANSI standard.

NATIONAL POWER CORPORATION VI-EW-6,0-4
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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.

I

I

Arresters of this type shall be protected in a hermetically sealed wet-process 
porcelain jacket, which shall have a high creepage distance and a high 
dielectric strength.

The primary terminals shall be suitable for the connection of the type and size 
of conductors which can be either copper or aluminum conductors without use 
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms 
with the requirements of NEMA or with appropriate bracket as a cutout arrester 
combination on it.

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with the 
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.

EW-6.6

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the fuse cut out with lightning arrester 
combination including mounting brackets and accessories.

Bus Conductor and Hardware

I

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:

I
NATIONAL POWER

ITEM DESCRIPTION REQUIREMENTS
Stranded Conductor Requirements

1 Type designation Aluminum Conductor Steel 
Reinforced fACSR)

2 Code Name QUAIL
3 Conductor size 2/0 AWG ACSR
4 Ampacity, A 270
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5 Outer Lavers
a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-sectional

Area, mm2 67.33

d. Coefficient of Elonaation (/°C) Manufacturer’s Data
6 Core

a. Material Aluminum Clad Steel
b. Stranding No. 1
c. Calculated Cross-sectional

Area, mm2 11.22
d. Coefficient of Elongation (/°C) Manufacturer's Data

7 Conductor Coefficient of Linear 
Expansion f/0C) Manufacturer’s Data

Conductor Hardware
1 Tension Clamp

a. Type Bolted, U-Bolt
b. Material of Body Aluminum Allov

2 Connectors

a. Type
wedge pressure clamp for 
stranded conductor
connection

b, Angle and T-connectors type
wedge pressure clamp for 
stranded conductor
connection

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires 
in each layer shall be evenly and closely stranded around the underlying 
wire(s). The tension in individual wires in a layer shall be sufficient to hold each 
wire firmly in place with only enough strand separation to prevent crowding at 
the time of stranding and during installation. All steel and aluminum wires shall 
lie naturally in their position in the stranded conductor and, when the core 
and/or the aluminum wires are cut, the wire ends shall remain in position or be 
readily replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall 
not be less than 99.5%. The type of conductor to be supplied shall be stated in 
the Technical Data Sheets and shall be manufactured according to the 
applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be absolutely 
free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and keeper 
pieces, made of high strength and heat treated cast aluminum alloy. Cotter 
bolts. U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter

NATIONAL POWER CORPORATION VI-EW-6.0-6
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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

I

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

I

I

I

Line hardware shall be made either of aluminum alloy, malleable iron or ductile 
iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-6.7 Measurement of Payment

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

NATIONAL POWER CORPORATION Vl-EW-6-0-7
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PART I - TECHNICAL SPECIFICATION

EW - ELECTRICAL WORKS

I

I

EW-7.0 13.8KV TIE LINE

EW-7.1 General

This specification covers the furnishing of all labor, materials, equipment-and 
other incidentals for the erection/installation of 13.8kV, 3-Phase Tie Line.

The proposed 1040 meters (approximate) Palanan Solar PV Plant to Palanan 
Diesel Power Plant 13.8kV Tie Line Project is part of the Soiar PV-Diesel 
Hybrid Projects that will enable to combine the output energy of the Solar PV 
Farm and Diesel Generating sets for Palanan, Isabela.

The tie line to be erected/installed shall utilize 2/0 AWG ACSR (Quail) 
designed for 13.8 kV, 3-phase system. The line shall be designed to use 
balanced twisted-pair cable for communication system which shall be 
compatible with the PCU/String inverter at the solar PV plant and the 
communication interface with the diesel gensets at the DPP site.

The Supplier shall conduct check survey of the proposed tie line route and 
shall establish the required staking, line materials, and any other 
contingencies liable to affect his tender price, as no claim for extra payment in 
this connection will be entertained.

Any discrepancy between the bidding/tentative plan and the actual survey 
conducted by the Supplier shall be reported to NPC for evaluation and 
appropriate action.

The work shall be performed and completed in a workmanlike manner, in 
accordance with generally accepted modern practice in the erection and 
installation of steel poles (tie lines).

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

EW-7.2 Scope of Work

In accordance with the specifications contained in this section and as shown 
on the bid drawings, the works and services to be performed by the Supplier 
for the 13.8 kV tie line shall be essentially consist of, but are not limited to, 
the following:

a) Clearing of right-of-way (6 meters wide) from the entire route;

b) Final survey, assessment on the aerial route and staking of Steel 
Poles;
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c) Supply and delivery of Steel Pole, line hardware, Insulators, primary 
conductors, cross-arms, etc.; including dressing and accessories as 
shown on the bid drawings

d) Dressing and erection of Steel Poles, guying and ground wires;

e) Supply and Installation of guying assemblies;

EW-7.3

f) Supply and installation/stringing of power conductors, communication 
cables, and structure ground wires complete with appurtenances and 
accessories;

g) Furnishing and installation of Pole numbering;

h) Conduct of continuity test on the entire line; and

i) All other works necessary although not specifically mentioned and 
detailed but are required for the complete, safe and reliable operation 
of the Tie Line.

Bidders are required to make an ocular survey of the route of the tie line to 
enable them to see the actual field conditions in order to offer a realistic and 
equitable bid. NPC will extend reasonable assistance and cooperation in 
showing the route of the line.

The Supplier shall conduct check survey of the proposed line route and shall 
establish the required staking for all sites. Any discrepancy between the Plan 
and Profile and the actual survey conducted by the Supplier shall be reported 
to NPC.

The Supplier will be required to perform the entire quantity of work necessary 
to complete the erection of the line at the Contract Unit Price, be it more or 
less than the quantity herein estimated.

It is not NPC’s intent to specify all technical requirements or to set forth those 
requirements adequately covered by applicable codes and standards. The 
Supplier shall furnish high quality steel pole(s), cables and its accessories 
meeting the requirements of the specification and industry standards.

Codes and Standards

All equipment covered by this specification shall be designed, manufactured, 
assembled and tested in accordance with, but not limited to. the latest issues 
of applicable ASTM, AWS, AZl, ASCE, ISO or equivalent standards, including 
all addenda, in effect at time or purchase order unless otherwise stated in this 
specification.
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EW-7.4

EW-7.4.1

I

Line Materials 

Scope

This section covers the line material specification for 13.8kV tie line in 
accordance with the requirements specified hereunder and as shown on the 
drawings. The supplier shall meet the following minimum requirements:

ITEM DESCRIPTION REQUIREMENTS

1 Type 2/0 AWG ACSR

2 Code Name QUAIL

3 Total Cross sectional area 100.29mm2 (approx)

4 Ampacity 270 A

5 Outer Layers

a. Material Aluminum
b. Calculated Cross-sectional 

Area, mm2 67.33

c. Stranding No. / diameter, 
mm 6/3.78

6 Core

a. Material Aluminum Clad Steel
b. Calculated Cross-sectional 

Area, mm2 11.22

c. Stranding No. / diameter,
mm 1/3.78

7 Conductor overall diameter, 
mm 11.3 (approx.)

8 Ultimate Breaking Strength, kN 23.54

9 Rated DC Resistance at 20°,
0/km 0.426

10 Weight of Conductor, kg/m 0.272 (approx.)
11 Test Requirements;

a. Stress - Strain Test and 
Report Required: Yes

b. Breaking Strength test and 
Report Required: Yes

c. Certified Stress-Strain Test 
Reports on a Cable 
identical to be specified 
conductor are acceptable;

Yes

EW-7.4.2 Line Materials Specifications

Describe herein is the general specification of the line materials and 
equipment to be supplied for this project;
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a) Cross Arms

b)

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.

Conductors

The conductors to be furnished shall be in accordance with, but not 
limited to, the latest issues of approved standards for ACSR 
conductors.

c) Insulators

Insulators such as pin, spool and suspension type to be utilized in the 
project shall be in accordance to ANSI standard as to material, 
ultimate tensile strength, leakage distance, etc.

d) Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron 
or ductile iron with tensile strength in accordance with ANSI standard.

e) Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be 
hot dip galvanized as per ASTM A-153.

EW'7.5 Pole Erection and Line Material Installation

EW-7.5.1 Scope

The general outline of the pole structures, general dimensions, clearances 
and distances of conductors/wires must be in accordance with the NPC 
standard requirements. The steel poles shall meet the following minimum 
requirements:

I

ITEM DESCRIPTION REQUIREMENTS
1 Structural grade of steel used ASTM A572 grade 345MPa 

(50ksi) (minimum)
2 Number of Pole Sections One (1)
3 Pole Shape Octagonal
4 Welding Method of Processing 

Steel Pole
Submerged-Arc Welding and 
Automatic Shielded Inert Gas 

Metal-Arched Welding (SIGMA)
5 Hot-Dipped Galvanized According to Technical 

Specifications
6 Pole Marking According to Technical 

Specifications
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The Supplier shall use standard and accepted practice and method of 
erecting the poles depending on their location. Insofar as practicable, the 
poles shall be selected and matched so that the poles in each structure will 
be of equal cross-section. Except as otherwise provided In this paragraph or 
drawings, or otherwise directed by NPC, all poles shall be set in accordance 
with the following table:

Length of Poles Depth of Pole Setting
in Earth In Rock

Meter Feet Meter Feet Meter Feet
7.62 25 1.37 4.5 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
10.67 35 1.68 5.5 1.22 4.0
12.19 40 1.83 6.0 1.22 4.0

The Supplier shall excavate holes for pole setting to a depth indicated in table 
above. The diameter of the holes shall be 20cm larger than the pole diameter 
at ground level. Poles set in holes partly in earth and rock shall be set to a 
depth shown for earth. Poles at angle and dead end points and at the other 
points of unbalanced stress shall be set at six (6) inches deeper than shown 
above, and poles with extra-large diameters shall be used at these points 
whenever possible. Pole structures located in steeply sloping ground shall 
have their depth of setting measured on the downhill sides and shall be at 
least as deep as shown in the above tabulation. All poles shall be set to within 
three (3) inches of the specified setting. 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 80% gravel whose sizes ranges from 
7.6cm to 10cm diameter and 20% sand whose sizes range from 3mm to 8mm 
by volume. The gravel and sand material shall be filled around the holes and 
compacted thoroughly at 30cm (12 inches) layer by tampering tools before 
placing the next 30cm 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 30cm (12 inches) above 
ground line and shall be spread sloping radially outward until it intersects with 
the ground surface. In cases where the poles are located/erected in the rice 
field areas, excavated materials shall be spread and leveled evenly over the 
site.

In section of the line where the soil bearing capacity is reduced or where 
special conditions is required, the Supplier shall furnish and place concrete 
foundation subject to the approval of NPC.

The Supplier shall number each structure for ground patrol, The reflectorized 
paint shall be weather resistant approved by NPC. The numbers shall be 
painted approximately 3.0 meters from the ground vertically on the flat 
surface of the poles.
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EW-7.5.2 Structure Dressings/ Insulator Assemblies

The cross-arms and hardware shall be assembled and installed properly. All 
nuts and locknuts shall be adequately tightened.

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

The Supplier shall assemble and install the insulator assemblies as shown in 
the attached reference drawing.

The number of suspension insulators to be used for a single string of strain 
assembly shall be as indicated in the attached reference drawing.

EW>7.5.3 Guy and Anchor Assemblies

Guy and anchor assemblies shall be installed where required. However, NPC 
reserves the right to direct the Supplier to change the location of the guy and 
anchor assemblies as may be found desirable in the field. The guy 
assemblies shall be log type. Installing a guy assembly shall consist of 
excavating earth to a depth of at least S'-O", installing anchor log in position, 
backfilling and compacting the backfill and installing the guy wire. The anchor 
rod shall protrude three (3) inches above the ground line when installed.

EW-7.5.4 Conductors (Including Compression Joints, Armor Rods, Repair 
Sieeves and Jumpers) Requirement

The Supplier shall install, join, string and sag the conductor in accordance 
with the attached reference drawings.

Tools and Special Equipment

The Supplier shall furnish all tools and special equipment necessary to install. 
Join, string and sag the conductor in accordance with the best modern 
practices. NPC reserves the right to approve the tools and equipment to be 
used by the Supplier.

Compression Joints

All Joints in the conductors shall be in accordance with the recommendations 
of the conductor manufacturer unless otherwise specified by NPC. All splices 
in conductors shall be made at least fifty (50) feet {15.24m.) away from the 
structure and no Joints will be permitted in spans crossing over existing 
transmission lines or other public utility lines, unless approved by NPC. River 
crossing spans shall also be free from Joints.

The Supplier shall furnish all necessary accessories, special tools, 
compressors, etc., required for making conductor splices.

The Supplier shall furnish filler paste for all compression joint consisting of 
seventy percent (70%) zinc chromate and thirty percent (30%) raw linseed oil
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by weight. The paste shall be applied in the manner recommended by the 
manufacturer of the compression joints.

Armor Rods

The Supplier shall install Armor rods where required at points in accordance 
with manufacturer’s recommendations and as shown on the attached 
reference drawing. Where it becomes necessary to shift the point of 
attachment after the armor rods are installed, such shift shall not exceed two 
and a half (2-1/2) feet (63.5mm.) either way from the center. If the required 
shift exceeds this limit, the Supplier shall reinstall the preformed armor rods.

Stringing

The stringing operation shall be conducted using method which will not injure 
the conductor. Particular care shall be made to ensure that the conductor is 
not twisted in any manner. NPC reserves the right to approve the stringing 
method used by the Supplier.

Sagging

General

All tie line conductors shall be sagged in accordance with the sag and tension 
chart for specific type of cable. These sag and tension are in accordance with 
the recommendation of the conductor manufacturer. The loading of the 
conductor shall be such that the design loadings of the structure shall not be 
exceeded during stringing.

Check

a) Tension

As required by NPC to avoid over-stressing the conductor while 
stringing, the conductor tension shall be measured by dynamometer to 
be furnished by the Supplier. The dynamometers used shall be 
frequently calibrated in order to ensure its accuracy.

b) Sags

All sags shall be measured by the line of sight method. While the sag 
in all conductors shall be in accordance with the stringing sags 
specified, maximum increase of five percent (5%) will be acceptable 
provided the five percent does not exceed six (6) inches (152mm.) 
and provided that all conductors in the same span assume the same 
sag and the necessary ground clearance is obtained. In any span 
where five percent (5%) of the specified sag is less than two (2) 
inches (51mm.), a maximum increase of two inches will be 
acceptable. A telescope shall be used for the line-of-sight sagging. 
The methods for checking sag and the points at which the checks are 
to be made shall be agreed upon between NPC and the Supplier. It is 
the intent of these specifications that NPC shall be assured, by means 
of sufficient and reasonable number of checks and the ground 
clearances as tabulated in the pertinent drawings are obtain at all

NATIONAL POWER CORPORATION VI-EW-7.0-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

points, that the tensions are obtain and the general appearances of 
the line will be satisfactory.

c) Sagging Information

The Supplier shall submit to NPC, on approved form, the following 
information concerning the sagging of the conductor and shield wire;

1. Date
2. Type of conductor or shield wire sagged
3. Span sagged
4. Measured sag, in meters
5. Temperature in °C or °F
6. Relative elevations of point of supports.

Jumper Connection

At all dead-end structures or angle structures, where required, the jumper 
connections shall be formed in a neat and workmanlike manner.

Repair Sleeves

Compression type repair sleeves may be used to repair minor damage to the 
conductor. Provided that:

a) At the location of the damage on the conductor to be repaired not 
more than one third (1/3) of the outer aluminum strands are damaged 
over a length of not more than four (4) inches.

b) Not more than two (2) strands in the outer layer are broken, no 
strands in the inner layer of aluminum strands are broken, and the 
cross-sectional area of the damage strands is not reduced by more 
than twenty-five percent (25%).

EW-7.5.5 Communication Cables

The tie line shall be designed to include the communication cable and its 
necessary interfaces and auxiliaries. The communication cable must be 
clamped or banded to the poles with stainless steel straps. Drilling of holes to 
the steel pole for a bolt attachment is prohibited.

The communication cables shall be installed with appropriate clearance to the 
energized power cables for at least 43 inches from the lowest sag. The 
following clearance to the ground as per NESC shall be implemented:

Type of 
Location

Neutral
or

Comm.
Grounded 
Span Guy TPX 7.2/12.5

kV
14.4/25

kV
19.9/35

kV

Railroads 23.5 ft 24.0
ft 26.5 ft

Trucks Over 8
Feet 15.5 ft 16ft 18.5 ft
Water - No 14.0 ft 14.5 17.0
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Sailboats ft
Over fields, 
orchards, forest, 
etc.

15.5 ft 16.0
ft 18.5 ft

Pedestrians Only 9.5 ft 12.0
ft 14.5 ft

Oversized
Vehicles - greater 
than 14 feet in 
height
(x = known height 
of the oversized 
vehicle)

X + 1.5 ft X + 
2ft X + 4.5 ft

Vertical
Clearance Over 
Buildinqs

Accessible 10.5 ft 11.0
ft 13.5 ft

Non-accessible 3.0 ft 3.5
ft 12.5 ft

I

EW-7.5.6 Hauling of Tie Line Materials

Hauling of steel pole, power conductor, line hardware, insulators and other tie 
line materials shall be placed in a flat floored vehicle sufficient to carry its load 
with wooden loggings facing the floor and shall be kept intact while in transit.

EW-7.6 Factory Assembly and Tests

EW-7.6.1 Field and Acceptance Test

Field tests and acceptance tests shall be performed by the Supplier to be 
witnessed by NPC on the various components of the tie line to determine 
whether requirements of the specification have been fulfilled. The Supplier 
shall provide instructions and acceptance criteria for field testing and 
commissioning for NPC’s reference and application for the tie line system.

Four (4) certified copies of the reports of all routine tests mentioned herein 
based on specification standard shall be furnished to NPC immediately within 
a maximum of fifteen (15) days following the completion of the tests. For 
equipment and materials which had the required type test already, the type 
test certificates shall be submitted by the Supplier together with his proposal.

If, however, NPC opted not to witness the Factory Acceptance 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 specification as approved by NPC.

If any of the tie line components (i.e. steel poles, insulators, conductors, 
hardware, etc.) fail to pass any test, NPC may, at his own judgment, direct the 
Supplier to make any necessary corrections or alterations to it for minor 
defects or to replace it forthwith for major defects. Any and all expenses that

NATIONAL POWER CORPORATION
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I

might result by the supply and installations of new parts or by modification of 
existing parts and any and all expenses resulting in additional tests made 
necessary by failure of the tie line component to meet the guarantees and 
other requirements of the specification shall be borne by the Supplier. The 
costs of witnessing the Factory Acceptance Tests by NPC or his 
representative(s) as a result of re-test to be conducted on the equipment shall 
also be borne by the Supplier.

EW-7.6.2 Final Completion of Work

EW-7.7

After all the conductors are completely strung, Supplier and NPC shall 
conduct a joint final inspection from tapping point to receiving end of the line. 
The Supplier must satisfy NPC that ail minimum requirements indicated on 
the General Design Data for 13.8kV, Single Circuit. Steel Pole Tie Line had 
been met, especially the minimum clearance to ground of the conductor. A 
continuity test of the line from the tapping point to the receiving end must also 
be conducted in order to ensure that the entire line is continuous. The 
decision made by NPC in any defect as found by him shall be final and all the 
requirements must be complied by the Supplier after receipt of official written 
communication before a Certificate of Final Completion of work is to be 
provided.

Measurement of Payment

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

MW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, 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 
Palanan 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, testing 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. 
The 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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I

I

The work to be done under this section shall comprise the furnishing of all 
labor, tools, equipment, supply of appurtenant materials and other Incidentals 
including installation/erection and test of all mechanical works enumerated 
hereunder in accordance with the specifications contained herein and as 
shown in the drawings or otherwise directed by the NPC, which shall consist 
of but not limited to the following:

a) Domestic Water Supply system consisting of one (1) unit of 1,000-liter 
elevated water storage tank, four (4) units of hose bibb 20 mm 0, one 
(1) set of garden hose with nozzle and reel, one (1) unit of Portable 
Submersible Sump Pump, one (1) unit of Jetmatic Hand Pump; and 
associated steel supports, piping, valves, pipefittings, gaskets, 
flanges, bolts and nuts, and other accessories including excavation 
and backfilling of embedded pipes, disinfection and hydrotesting of the 
system and other incidentals as required to complete the piping 
system;

The Jetmatic Hand Pump shall be installed on the rainwater cistern 
tank that is directly connected to the gutter of solar panels arrays 
which collects rainwater;

The Portable Submersible Sump Pump shall be provided for the 
cleaning/removal of accumulated dirt/mud inside the rainwater cistern 
tank.

b) Portable Type Fire Extinguisher, to be installed as shown on the 
drawings and/or as specified in MW-5.1;

c) One (1) lot of painting materials to be applied to all equipment, pipes, 
steel structures, tanks, pipe’s supports;

d) Provide labels or Standard Plant Identification Number (SPIN) for all 
equipment, valves, piping, and instruments supplied; and

e) All other works and services including those that are not specifically 
detailed herein but are required to fully complete the project.

MW-3.0 MATERIALS AND EQUIPMENT

MW>3.1 General

All materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from defects and imperfections and 
best suited for the purpose intended. Materials used in the manufacture and 
installation of all equipment to be furnished shall be of the required quality 
used in commercial products of reputable manufacturers. All equipment and 
materials shall conform to the latest specifications and provisions of approved 
standards of engineering societies or other equivalent standards approved by 
NPC. The work shall be performed and completed in a high-quality 
workmanship, in accordance with generally modern accepted practice in the 
fabrication, assembly, installation and test of all equipment and materials
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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.

MW-3.2 Code and Standards

The supply, installation and test of equipment and materials shall conform to 
the latest specifications and provisions of the following engineering societies 
or other internationally accepted standards. Other standards which ensure 
equal or higher quality than the standards mentioned below will be accepted 
provided they meet the requirements of existing laws and regulations of the 
Government of the Republic of the Philippines.

ANSI American National Standard institute
ASME American Society of Mechanicai 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

I

In the event of any conflict arnong 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.

MW-3.3 Equipment Foundation

All equipment shall be installed in accordance with the manufacturer’s 
recommendations and applicable codes and standards. Requirements for 
concrete foundations where the equipment are to be mounted shall be 
referred to the relevant Civil Works Specifications.

The Supplier shall be responsible for the correct positioning and leveling of 
the equipment and auxiliaries, and any checking made by the NPC during the 
course of the work shall not relieve the Supplier from his responsibility. 
During installation works, electro-mechanical equipment shall be carefully 
lifted or glided on the foundation by using only approved methods and 
equipment, and in a manner that wiil prevent damage to the equipment and 
foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked true to grade and alignment 
before final grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.
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I

I

MW'3.4

MW-3.4.1

I
I

Prior to equipment mounting and grouting, the surface area and blackouts of 
concrete foundation shall be cleaned of all dirt by any approved means.

Chipping of concrete surface to the required thickness shall be done by any 
approved methods without damaging the concrete structure as a whole.

The pouring of concrete to secure in place any equipment on its concrete 
foundation shall not be made until the NPC has verified the correct location of 
the foundation. Should incorrect positioning be ascertained after the concrete 
pouring, the Supplier shall make the correction at his own expense.

The concrete foundation surfaces shall be free of any loose materials, oil, 
water, or any other contaminants that would prevent the grout from bonding. 
The concrete shall be chipped to expose a minimum aggregate so as to 
remove all laitance and provide a rough surface for bonding. The exposed 
surface shall be blown with compressed air free of oil to remove dust.

All materials, equipment, devices, and accessories to be supplied under this 
contract shall be new and unused, free from all defects and imperfections, 
and best suited for the purpose intended. Materials used in the manufacture 
and installation of all equipment to be furnished shall be of the required 
quality used in commercial products of reputable manufacturers. All 
equipment or substitute materials and equipment to be used shall conform to 
the latest specifications and provisions of approved standards of engineering 
societies or other equivalent standards approved by NPC.

All materials, parts, and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Results of the test shall be made to provide means of determining 
compliance with the applicable specifications. When requested, all tests or 
trials shall be made in the presence of NPC’s duly authorized representative.

If the equipment fails to meet the guaranteed performance as determined by 
the test, the Supplier shall promptly make the necessary modifications at no 
cost to NPC.

Brochures, catalogs and other related technical data of materials and 
equipment to be supplied by the Supplier under this contract shall be 
submitted by the Supplier for NPC's review and approval prior to fabrication. 
Equipment or articles installed or used without such approval shall be at the 
Supplier’s risk of subsequent rejections.

Piping System

Steel Pipe

Domestic water piping installed within the area of the elevated water tank and 
hand pump shall be constructed from ASTM A53, Grade A, Schedule 40, 
seamless and hot dip galvanized.

All steel piping 65mm 0 and above shall be constructed with flanged Joints or 
butt-welded joints and fittings. Pipes 50mm 0 and below shall be connected

I
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I

I

I
MW-3.5

MW-3.5.1

with threaded joints. Steel pipes installed aboveground shall be properly 
supported to avoid pipe sagging.

MW-3.4.2 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 othenwise specified.

MW-3.4.3 Pipe Installation

All Unplasticized Polyvinyl Chloride (uPVC) water piping shall generally be 
embedded not less than 300mm from the ground surface to the bottom of 
pipe.

The 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.

Pipe sleeves shall be provided for pipe which penetrates platfonns, floors, 
roofs, and partitions. Proper flashing shall be provided to ensure tightness 
and waterproofing, where required.

After installation, pipe insides shall be washed thoroughly using high pressure 
cleaning pump. Water for washing must be clean enough not to damage the 
equipment.

All existing facilities which are affected and damaged during the installation of 
piping shall be replaced and/or restored to its original appearance by the 
Supplier at his own expense.

The Supplier shall strictly observe the safety requirements/regulations of NPC 
during the performance of the work.

Prior to the start of all piping works, the Supplier shall coordinate with NPC 
personnel at site to avoid interference with the existing installations or other 
structures, in case interference occurs, NPC will decide which work is to be 
relocated.

Corrosion Protection and Painting 

Painting

The Contractor shall be responsible for the adoption of preparation 
procedures and protective coating systems that are suitable for the
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environment experienced by the various equipment and piping systems and 
conforming manufacturer’s recommendation and applicable standards.

Painting shall generally be applied to metallic surfaces unless otherwise 
specified.

Where a specific coating system is mentioned elsewhere in the specification, 
the Contractor shall accept responsibility for the suitability for such system. 
The Contractor has the option to nominate an alternative coating system that 
is of equal or better quality subject for the approval of NPC.

All other equipment and steel piping installed outdoors and indoors shall be 
prime coated with 80 microns DFT zinc rich epoxy paint and 80 microns DFT 
of chlorinated rubber for each Intermediate and topcoat.

MW-3.5.2 Hot Dipped Galvanizing

The zinc protective coat shall be adherent, smooth, and free from 
discontinuity and imperfections such as bubble, porosity, cracks, or other 
irregularities of the protective layer. The thickness of applied layer shall 
correspond to a minimum rate of 550 gm/m2.

MW-3.6 Tag Numbers/Standard Plant Identification Number (SPIN)

Tag Numbers or SPIN for all supplied equipment and materials shall be 
provided by the 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 of pipe trenches.

The work shall include, but not limited to the following:

a) Domestic Water Supply system consisting of one (1) unit of 1,000-liter 
elevated water storage tank, four (4) units of hose bibb 20 mm 0

I
NATIONAL POWER CORPORATION

EH
VI-MW-6



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

LuzP22Z1425Se

bronze body screwed ends Class 150, one (1) set of garden hose with 
nozzle and reel, one (1) set Jetmatic Hand Pump and associated steel 
supports, piping, valves, pipe fittings, gaskets, flanges, bolts and nuts 
and other accessories;

The garden hose shall be with nozzle 20mm 0 and reel, 30m long 
with connector for the 20mm 0 hose bibb, to be used for cleaning of 
solar panels;

The hand pump shall have a minimum discharge capacity of 0.455 
m3/h (2 gpm) and capable of lifting water at a minimum depth of 7.6 m. 
The hand pump shall be reciprocating type and made of cast iron. The 
pump shall be installed on the cistern tank;

b) One (1) set of Portable Submersible Sump Pump, 3.6 m3/h (15.9gpm) 
(g 6 m head, 230 VAC, 60 Hz,1-ph, complete with flexible hose, 
controls and other accessories including spare parts for 1-year 
operation as described in the technical specifications;

c) One (1) lot of piping works, valves, instrumentation and necessary 
accessories including the required excavation and backfilling works for 
embedded pipes, disinfection and hydrostatic testing of the system 
(under the presence of NPC) and other incidentals as required to 
complete the piping system.

I
I

MW-4.2 Elevated Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage 
tank. The water storage tank shall have a minimum capacity of 1000 liters 
and shall be of polyethylene type, vertical cylindrical, with ellipsoidal heads or 
approved design, to be erected/installed with steel supports as shown on the 
drawings.

The water storage tank shall be complete with manhole, inlet and outlet 
nozzles with valves, overflow pipe, strainer, drain nozzle with valve, level 
switch nozzle with valve, level switch nozzle with plug (for future use), pipe 
supports, access ladder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

MW-4.3 Pump

MW-4.3.1 Jetmatic Hand Pump

The scope of work shall cover the supply, delivery, installation at the cistern 
tank and test of One (1) unit of hand pump complete with brass foot valve, 
stainless steel screen with 5mm 0 slots, associated valves, flanges, bolts, 
nuts and other accessories necessary for the safe and reliable operation of 
the domestic water supply system. The hand pump shall have a minimum 
discharge capacity of 0.455 m3/h (2 gpm) and capable of lifting water at a 
minimum depth of 7.6 m. The hand pump shall be reciprocating type and 
made of cast iron.
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The pump shall be complete with necessary fittings and accessories to 
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC’s review 
and approval:

MW-4.3.2

I
I

the
a) Technical data, specifications, and catalogues;
b) Outline/assembly and installation drawings showing all 

dimensions; and
c) Operation and maintenance manuals.

Portable Submersible Sump Pump

The scope of work shall cover the supply, delivery, and test of One (1) unit of 
portable submersible sump pump complete with associated valves, flanges, 
bolts, nuts, and other accessories necessary for the safe and reliable 
operation of the domestio water supply system.

The pump shall be of motor-driven, submersible, single stage type and shall 
be suitable for mounting outdoor without protection. The driving shaft shall be 
directly coupled to the motor and the pump shall have the following 
characteristics:

a. Quantity One (1) unit complete with accessories
b. Capacity 3.6 m3/h (min.)
c. Head 6 meters (min.)
d. Materials

Casing Stainless steel
Impeller Stainless Steel
Shaft Stainless Steel

The motor shall have an Ingress protection of 68 and stainless-steel casing. 
The impeller shall be non-clog open type. The motor and pump shall be 
provided with lifting lugs, eyebolts, and pipe works.

The portable submersible sump pump shall be plug-in type, 230 V AC, single 
phase and 60 Hz rating.

The supplier shall include a flexible hose of the same size as the discharge 
pipe with a length of at least 20 meters. The supplier shall also supply all 
recommended spare parts of the manufacturer.

Flexible sump discharge hose shall be of polyethylene drain tubing. A hose 
clamp & universal male thread hose insert with barbed adapter for a tight seal 
shall be supplied.
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MW>4.4 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride {uPVC) pipe, Schedule 40 or Class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union 
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged 
ends. Check valves shall be of swing type, cast bronze and with screwed 
ends.

I

Valves of all sizes shall have a rating of not less Class 150.

Garden hose connection valves or hose bibbs shall be of bronze material, 
20mm size and outfitted with male thread hose connections.

Domestic water piping installed within the area of the elevated water tank 
shall be constructed from ASTM A53, Grade A, Schedule 40, seamless and 
hot dip galvanized.

MW-4.5 Testing

After installation of the equipment, the Supplier shall perfomi necessary tests 
at the site to determine its compliance with the requirements of the 
specifications. All costs fortesting shall be borne by the Supplier.

MW-4.5.1 Portable Submersible Sump Pump

The pump and motor shall be subjected to factory tests to determine its 
conformance with the requirements of the specifications and approved test 
procedures which shall include but not limited to the following:

a) Pressure hydrostatic proof of the casing to 1.5 times the maximum 
pressure for 30 minutes;

b) Report of the characteristic curves such as Head vs.Flow and 
Efficiency vs. Flow, etc.; and

c) Other tests as required by applicable codes and standards.

MW-4.5.2 Elevated Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure 
to fill the tank to the maximum water level. The water shall remain in the tank 
for at least twenty-four (24) hours after which observations for leaks and other 
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before 
final acceptance of the work is made. Any leakage that is disclosed in the test 
shall be repaired by the Supplier. All equipment and appurtenances 
necessary to carry out the tests and any repair, if required, shall be borne by 
the Supplier.
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MW-4.5.3 Domestic Water Supply Piping System

The piping system shail be hydrostatically tested at a pressure of 1.5 times 
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be made 
between valves and sections of not more than 305m (1000 ft) in accordance 
with the American Water Works Association (AWWA). There shall be no 
leakage whatsoever from the pipes, fittings and connections for each section 
tested while the system is under the test pressure for the period of not less 
than thirty (30) minutes of the total time to inspect all portions of the waterline 
under test, whichever is longer. During the test, valves shall be opened and 
closed. Any leakage or any defect disclosed by the tests prior to the 
acceptance shall be corrected and repaired by the Supplier at his own 

’ expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that 
such test may be witnessed. All expenses that may be incurred during the 
tests shall be borne by the Supplier.

MW-4.6 Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected 
after testing and before being put into use. Before disinfections, the tank and 
piping should be drained, flushed, re-drained and refilled. In refilling, care 
must be taken to avoid entraining or entrapping air in the tank. The Supplier 
may use any of the methods of disinfections as recommended by the 
American Water Works Association (AWWA) or any of the following kinds of 
treatment:

a) Chlorine Gas-Water Mixture;

b) Calcium-Hypochlorite or equal; or

c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shall be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

I

MW-5.0 FIRE FIGHTING SYSTEM

MW-5.1 General

The Supplier shall supply the specified number of UL/FM approved Portable 
Type Fire Extinguishers complete and ready for operation and shall be 
installed at their corresponding place of use as specified below and shown on 
the drawings.

The Supplier shall place the fire extinguishers where they are readily 
accessible and available in the event of a fire with reference to the layout of 
the plant.

NATIONAL POWER CORPORATION
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One fire extinguisher each wiii be placed inside or near the ESS and the 
guardpost. Fire extinguishers shall be placed near inverters and junction 
boxes. One fire extinguisher is required for every instailed inverter of the solar 
PV plant. However, if deemed necessary the number of fire extinguishers 
shall vary depending on the approved layout of the whole solar plant.

Fire extinguishers installed outdoors shall be installed with an appropriate 
cabinet with breakable glass complying with NFPA standards.

Final quantity may be adjusted per supplier’s recommendation but in no case 
be less than the specified minimum requirements. The location shall conform 
with NFPA standards or any equivalent standard.

MW-5.2 Portable Fire extinguisher

The Supplier shall provide complete and ready for operation Portable Type 
Fire Extinguisher, filled with Clean Agent (HCFC or Halotron I Type), 7.1 kg. 
(15.5 lbs.), wall-hung type 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 (Hydro chlorofluorocarbon or Halotron I Type) that is 
environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months 
from the date of delivery for a period of one (1) year and if found to be 
undercharged (unless used by an NPC personnel) shall be filled and 
recharged by the Supplier at no expense to NPC.

Submittal

The Supplier shall submit the technical specifications/data and 
brochures/catalogs of the fire extinguishers for the approval of NPC prior to 
purchase.

MW-6.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or material are placed in operation and/or use, it will perform 
in the manner as set forth in the Contract.
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MW-7.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid 
price of each item in the Schedule of Requirements (Bid Price Schedule). The 
cost shall cover all works required and described in the pertinent provisions of 
the specifications.
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP22Z1425Se

PART II - TECHNICAL DATA SHEETS

EW - Electrical Works

I
I

Technical Requirements

1. The Bidder is required to provide all the information required under the column "Supplier’s 
Data". Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

2. NPC’s requirements are indicated below. The Supplier shall indicate their data 
corresponding to the said NPC requirements to facilitate evaluation of Supplier’s 
compliance to the specifications

3. Deviation from the requirements indicated in the technical data sheets and non-submission 
of the required drawings and documents listed as Annexes A to E and F-1.0 to F-8.0 shall 
be ground for disqualification.

4. All data and information specified in the requirements shall be in English language.

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-1



BIO DOCUMENTS

SECTION VI- TECHNICAL SPECIFICATION

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

 LuzP22Z1425Se

ANNEX A - LETTERS OF AUTHORIZATION AND GUARANTEE
STATEMENTS

The following Drawings and Documents shall be submitted by the Supplier in sequential 
order as listed hereunder and shall be attached in the bid documents as Annexes. All data 
and information shaii be in English language.

Letter of Authorization and Guarantee Statement for the Foilowing Equipment;

a.
b.
c.
d.

Solar PV (SPV) Module 
String Inverter
Energy Storage System (ESS)
Power and Energy Management System (PEMS)

either from the following:

• Original Equipment Manufacturer (OEM); or
• Licensee of the OEM accompanied by a Certification from OEM as a Licensee or the 

Licensee Agreement: or
• Authorized Distributor (accompanied by a Certificate of Authorized Distributorship from 

the OEM/Licensee of the OEM. If from the Licensee, a Certification from the OEM as 
a Licensee or the Licensee Agreement must also be submitted).

I
Note: Documents or brochures submitted must be in English language as stated in 

Section ll-ITB Clause 11.0.

NATIONAL POWER CORPORATION VI-TDS (EW)-Bld-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

LuzP22Z1425Se

ANNEX B SCHEMATIC DIAGRAM

The following Drawings and Documents shall be submitted by the Supplier in sequential 
order as listed hereunder as Annexes during the bid process. All data and information 
shall be in English language and shall be drawn using the metric system as unit of 
measurement.

Annex B Schematic Diagram of the Proposed Solar PV-Diesel Hybrid Power Plant 
(with ESS) showing all equipment/components to be furnished including 
interfacing and communication system of the Solar PV with the Existing 
Power Plant

I

Note: Failure to submit drawings and documents listed hereunder Annex B shall be 
ground for disqualification.

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

______________________________ LuzP22Z1425Se

ANNEX C - ESS Manufacturer’s Track Record Data Sheet

Brand and 
Model

Capacity
Installed

(MW)
Date Installed Client’s Name Location Client’s Contact Details

1 --------------- -

\ ------------------------------------ -

,

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS (EW)-BicI-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

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

_______ ________ _________ LuzP22Z1425Se

ANNEX D - Battery Module Manufacturer,s Track Record Data Sheet

Brand and 
Model

Capacity
Installed
(MWh)

Date Installed Client’s Name Location Client’s Contact Details

■

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)-Bid-5
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY. DELIVERY. INSTALLATION, TESTING AND 
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID 
SYSTEM (WITH ESS)
-_________________________ LuzP22Z1425Se

ANNEX E - PEMS Manufacturer’s Track Record Data Sheet

Brand and 
Model

No. of Units 
Installed Date Installed Client’s Name Location Client’s Contact Details

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS (EW)-Bid-6
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SECTION VI - TECHNICAL SPECIFICATION

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

 LuzP22Z1425Se

F-1.0 SOLAR PV PLANT

I

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

F-1.1 Total Capacity of Solar PV 
Plant at AC Side At least 150 kW

F-1.2 Total Numberpf Inverters 
connected in parallel By Supplier

F-2.0 SOLAR PV MODULES

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER'S
DATA

F-2.1 Manufacturer By Supplier

F-2.2 Model By Supplier

F-2.3 Place of Manufacture By Supplier

F-2.4 Cell Type Crystalline Silicon

F-2.5 Rated Power (Wp) at STC By Supplier

F-2.6 Efficiency At least 19%

F-3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-3.1 Manufacturer By Supplier
F-3.2 Model By Supplier
F-3.3 Place of Manufacture By Supplier
F-3.4 Rating By Supplier
F-3.5 Efficiency >95%

F-3.6 Output Voltage (Vac)
480 V (nominal voltage
adjustable by ±5% via 

system set points')
F-3.7 Output Frequency (Hz) 60 Hz, ±0.5%

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-7
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BID DOCUMENTS

SECTION VI- TECHNICAL SPECIFICATION

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

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-3.8 Data Interface Modbus
F-3.9 Topology Transformerless

F-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-4.1 Manufacturer / Brand By Supplier

F-4.2 Place of Manufacture By Supplier

F-4.3 Rated Capacity 225 kVA

F-4.4 No. of unit/s 1 set

F-4.5 Number of phase Three (3)

F-4.6 Frequency, Hz 60

F-5.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER
ITEM DESCRIPTION NPC

REQUIREMENTS
SUPPLIER’S

DATA
F-5.1 Manufacturer / Brand By Supplier

F-5.2 Place of Manufacture By Supplier

F-5.3 Rated Capacity 150 kVA

F-5.4 No. of unit/s 1 set

F-5.5 Number of phase Three (3)

F-5.6 Rated operating frequency,
Hz 60

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-8
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

F-6.0 ENERGY STORAGE SYSTEM

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

LuzP22Z142SSe

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

F-6.1 Manufacturer By Supplier

F-6.2 Model By Supplier

F-6.3 Place of Manufacture By Supplier

F-6.4 Nominal Rating (kW) 120+10% overload

F-6.5 Usable Energy >120 kWh

F-6.6 Power Swing (kW) 120

F-6.7 Reverse Power Swing (kW) 120

F-6.8
Power Swing and Reverse 
Power Swing Response time 
(milliseconds)

^00

F-6.9 Power Factor -1 to +1

F-6.10 Operating Frequency (Hz) 60 Hz

F-6.11

Technical and Functional 
Requirements for the Battery 
Management System, Power 
Conversion System, ESS 
Control System and Housing 
as stated in EW-2.4 ESS

Required

F-6.12 Manufacturer’s Track Record > 5 years

F-6.13 List of Reference Projects 
with contact details1 Required

F-7.0 BATTERY MODULES

ITEM
■ ■■

DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-7.1 Model By Supplier

Use Annex C

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-9
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY, DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM {WITH ESS)

 LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

F-7.2 Manufacturer By Supplier

F-7.3 Chemistry NMC, LMO or Blended 
LMO/NMC

F-7.4 Gross weight of one Battery 
Module <60 kg

F-7.5 Nominal Capacity (Ah) By Supplier

F-7.6 Current Operational Install 
Base At least 1MWh

F-7.7 List of Reference Projects 
with contact details2 Required

F-8.0 POWER AND ENERGY MANAGEMENT SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

F-8.1
Technical and Functional
Requirements as stated in
EW-3.0 PEMS

Required

F-8.2 List of Reference Projects 
with contact details3 Required

Hybrid Controller

F-8.3 Manufacturer By Supplier

F-8,4 Model By Supplier

F-8.5 Place of Manufacture By Supplier

Genset Controller

F-8.6 Manufacturer By Supplier

F'8.7 Mcdel By Supplier

F-8.8 Place of Manufacture By Supplier

2 Use Annex D
3 Use Annex E

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vi-TDS {EW)-Bld-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

 LuzP22Z1426Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Solar/PV Controller4

F-8.9 Manufacturer By Supplier

F-S.10 Model By Supplier

F-8.11 Place of Manufacture By Supplier

ESS Controller/ESS Control System5

F-8.12 Manufacturer By Supplier

F-8.13 Model By Supplier

F-8.14 Place of Manufacture By Supplier

^ lfjhrli0lar/PV ?ontro[ler and the ESS Control System/ESS controller is built-in the String Inverterfs) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers 

If the So|ar/Pv controller and the ESS Control System/ESS controller is built-in the String Inverter(s) 
and ESS respectively, the supplier shall indicate the brand and model of the said controllers.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-Bid-H



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY. DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

SECTION VI

PART ll-TECHNICAL 

DATA SHEETS
ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST
QUALIFICATION

NATIONAL POWER CORPORATION



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY. DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM {WITH ESS)

LuzP22Z1425Se

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS

Documents to be Submitted during Post-Qualification

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

G-1.0 Solar PV Plant Vl-TDS (EW)-PQ-I

G-2.0 Solar PV Modules VI-TDS (EW)-PQ-1

G-3.0 String Inverter VI-TDS (EW)-PQ-2

G-4.0 Solar PV Plant (SPP) Transformer VI-TDS (EW)-PQ-3

G-5.0 DC Box VI-TDS (EW)-PQ-5

G-6.0 AC Combiner Box Vl-TDS (EW)-PQ-5

G-7.0 Energy Storage System VI-TDS (EW)-PQ-5

G-8.0 Battery Modules VI-TDS (EW)-PQ-6

G-9.0 Energy Storage System (ESS) Transformer VI-TDS (EW}-PQ-7

G-10.0 Power and Energy Management System VI-TDS (EW)-PQ-9

G-11.0 Power Cables VI-TDS (EW)-PQ-9

G-12.0 Fuse Disconnect Switch with Lightning Arrester 
Combination VI-TDS (EW)-PQ-10

G-13.0 13.8kV Tie Line Primary Conductor VI-TDS (EW)-PQ-IO

G-14.0 13.8kVTie Line Steel Pole VI-TDS (EW)-PQ-II

G-15.0 Bus Conductor and Hardware VI-TDS (EW)-PQ-11

G-16.0 Job Site Cameras VI-TDS (EW}-PQ-12

G-17.0 Spare Parts for Solar PV System and Auxiliaries VI-TDS (EW)-PQ-13

G-18.0 Standard/Special Tools for Solar PV System VI-TDS (EW)-PQ-14

G-19.0 List of Other Documents To Be Submitted in 
Addition To The Technical Data Sheets VI-TDS (EW)-PQ-14

NATIONAL POWER CORPORATION m VI-TDS (EW)-PO-l



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY, DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

PART II - TECHNICAL DATA SHEETS
EW - Electrical Works

Technical Requirements

1. The Bidder shall complete and submit this document during the post-qualification which shall 
serve as reference for the review and approval of brochure/drawings during implementation 
stage. The Bidder shall use additional sheets as necessary for any other additional information 
following the format shown herein or by reproducing the same.

2. The Bidder is required to provide all the information required under the Column “Supplier’s 
Data”. Although not given by NPC, the Supplier’s Data shall be based on the International 
Standard.

3. NPC's requirements are indicated below. The Supplier shall indicate their data corresponding 
to the said NPC requirements to facilitate evaluation of Supplier’s compliance to the 
specifications. The data required are technical features and characteristics of the Equipment 
to be provided by the bidder which shall at least be equal or superior to NPC’s requirements.

4. The bidder shall provide copies of the manufacture's and equipment certifications as listed in 
this document

5. Non submission of the required documents shall be a ground for disqualification.

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-li
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

G-1.0 SOLAR PV PLANT

DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM {WITH ESS)

 LuzP22Z1425Se

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-1.1 Total Number of Modules By Supplier

G-1.2 No. of Modules in Series (Array) By Supplier

G-1.3 Number of Parallel Combination By Supplier

G-1.4 Number of Inverters By Supplier

G-2.0 SOLAR PV MODULES

ITEM DESCRIPTION
NPC

REQUIREMENTS SUPPLIER’S DATA

G-2.1 Manufacturer By Supplier

G-2.2 Model By Supplier

G-2.3 Cell Type Crystalline Silicon

G-2.4 Rated Power (Wp) at STC By Supplier

G-2.5 Module Efficiency At least 19%

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 (Uc) at STC By Supplier

G-2.11 Power Tolerance ±3%

G-2.12 Dimension (LxW) By Supplier

G-2.13 Weight (kg) By Supplier

G-2.14 Junction Box IP Rating IP65

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-1
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY, DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

 LuzP22Z1425Se

G-3.0 STRING INVERTER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.1 Manufacturer By Supplier

G-3.2 Model By Supplier

G-3.3 Inverter Power Rating (kW) By Supplier

G-3.4 Efficiency at Rated Power >95%

G-3.5 Input DC Power (kWp) By Supplier

G-3.6 No. of MPPT At least One (1)

G-3.7 Input Voltage Range per MPPTm By Supplier

G-3.8 Maximum Open Circuit Voltage 
per MPPT fV) By Supplier

G-3.9 Maximum Input Current per 
MPPT (A) By Supplier

G-3.10 Maximum Short Circuit Current 
per MPPT (A) By Supplier

G-3.11 Nominal Output Voltage (V)
480 V (adjustable by 
±5% via system set 

points)
G-3.12 Maximum Output Current (A) By Supplier

G-3.13 Number of Phase Three (3)

G-3.14 Nominal Output Frequency (Hz) 60 Hz, +0.5%

G-3.15 Power Factor at Rated Power 
Rating By Supplier

G-3.16 Total Harmonic Distortion 5%

G-3.17 Operating Temperature Range 
(°C) By Supplier

G-3.18 Data interface Modbus

G-3.19 Topology Transformerless

G-3.20 Ingress Protection Rating IP65

G-3.21 Over current Protection Required

G-3.22 Overvoltage Protection Required

G-3.23 Anti-Islanding Protection Required

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW>-PQ-2
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN. SUPPLY. DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM {WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-3.24 DC Reverse Polarity Protection Required

G-3.25 Ground Fault Monitoring Required

G-3.26 Grid Monitoring Required

G-3.27 PV Array Fault Monitoring Required

G-3.28 Residual Current Monitoring Required

G-4.0 SOLAR PV PLANT (SPP) TRANSFORMER

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.1 Manufacturer/Brand By Supplier

G-4.2 Model By Supplier

G-4.3 Rated Capacity (kVA) 225

G-4.4 Number of Phase Three (3)

G-4.5 Type of Cooling ONAN

G-4.6 Insulation

Mineral Oil with its 
electrical and chemical 

characteristics is 
compliant with lEC and 

is Polychlorinated 
Biphenyls 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 Temperaturem 40

• Temperature Rise (C°) 65

G-4.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

CD VI-TDS (EW)-PQ-3
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-4.12 Insulation Level

a. Nominal Voltage Level (kV)

• H-Winding 13.8

• X-WIndIng 0.48

b. Highest Voltage Level (kV)

• H-Winding 15

• X-WInding 1.2

c. Basic Insulation Level (kV)

• H-WindIng 95

• X-Winding 30

G-4.13 Winding Material 100% Copper

G-4.14 Bushing Material Porcelain

G-4.15 No. of Bushing Three (3)

G-4.16 Impedance at Rated Capacity
(%) Manufacturer’s Data

G-4.17 Efficiency By Supplier

G-4.18 Tap Changer No-Load

G-4.19 Taps

• H-Winding 13.8 kV±2x 2.5%

• X-Winding N/A

G-4.20 Transformer Losses By Supplier

G-4.21 Tolerances

• No-Load & Load Loss
Not more than 10% of 

the manufacturer's 
specified value

• Total Loss
Not more than 6% of 
the manufacturer’s 

soecifled value

• Impedance
±10% of the 

manufacturer’s 
specified value

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS {EW)-PQ-4
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HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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

I
G-5.0 DC BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-5.1 DC Circuit Breakers

Continuous Current Rating By Supplier

G-6.0 AC COMBINER BOX

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-6.1 Circuit Breakers

Continuous Current Rating By Supplier

G-7.0 ENERGY STORAGE SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-7.1 Manufacturer By Supplier

G-7.2 Model By Supplier

G-7.3 Nominal Power Rating (KW) At least 120

G-7.4 Usable Energy (KWh) At least 120

G-7.5 Frequency (Hz) 60

G-7.6 Battery Management System By Supplier

Charge / Discharge

Name of Firm Name & Signature of Representative Designation

I NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-5
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HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

1. Nominal Charge / 
Discharge Current (A) By Supplier

2. Maximum Charging
Current (A) By Supplier

3. Maximum Discharge
Current (A) By Supplier

G-7.7 Number of Battery Modules By Supplier

G-7.8 Housing

Gross Weight, Installed with 
batteries (kg) By Supplier

Maximum Housing Dimension, 
Length x Width x Height (m) By Supplier

G-8.0 BATTERY MODULES

I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G'8.1 Manufacturer By Supplier

G-8.2 Model By Supplier

G-8.3 Chemistry Refer to EW-2.4.2(c)

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 (Voc) By Supplier

• Minimum Operating
Voltage (Vdc) By Supplier

• Maximum Operating
Voltage (Vdc) By Supplier

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m Vl-TDS (EW)-PQ-6
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SECTION Vi - TECHNICAL SPECIFICATION

DESIGN. SUPPLY, DELIVERY, INSTALU\TION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)
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ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

• Maximum Normal State 
of Charge (MaxNSoC)1 
(%)

By Supplier

• Minimum Normal State of 
Charge (MinNSoC) (%) By Supplier

• Nominal C-rate @ 25°C 1 or higher

• Self-discharge Rate per 
Month (% of its capacity) <10%

• Cycle Lifetime At least 4000

G-8.7 Physical Characteristics

• Dimension, Length x 
Width X Height (m) By Supplier

• Maximum Gross Weight 
(Kg) 60

G-8.8 Overcharge Protection Required

G-8.9 Short Circuit Protection Required

G-8.10 Thermal Runaway Protection Required

G-9.0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.1 Manufacturer/Brand By Supplier

G-9.2 Model By Supplier

G-9.3 Rated Capacity (kVA) 150

G-9.4 Number of Phase Three (3)

G-9.5 Type of Cooling ONAN

G-9.6 Insulation
Mineral Oil with its 

electrical and chemical 
characteristics is 

compliant with lEC and

1 As defined under Section VI - Technical Specifications Clause EW-2.1

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-7
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DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

I

I

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

is Polychlorinated 
Biohenvls (PCB) free

G-9.7 Type Two-winding
Transformer

G-9.8 Audible Sound Level Refer to Table specified 
under EW-2.4.7.3.8

G-9.9 Vector Group YNd11

G-9.10 Temperature
• Ambient Temperature 

(°C) 40

• Temperature Rise (Ce) 65

G-9.11 Winding Connection

• H-Winding Wye with Neutral 
Grounded

• X-Winding Delta

G-9.12 Insulation Level

d. Nominal Voltage Level (kV)

• H-Winding 13.8

• X-Winding By Supplier

e. Highest Voltage Level (kV)

• H-Winding 15

• X-Winding By Supplier

f. Basic Insulation Level (kV)

• H-Winding 95

• X-Winding By Supplier

G-9.13 Winding Material 100% Copper

G-9.14 Bushing Material Porcelain

G-9.15 No. of Bushing Three (3)

G-9.16 Impedance at Rated Capacity
m Manufacturer's Data

G-9.17 Efficiency By Supplier

G-9.18 Tap Changer No-Load

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 PMANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-9.19 Taps

• H-Winding 13.8 kV ± 2 X 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 

manufacturer's 
specified vaiue

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

I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-10.1 Manufacturer By Supplier
G-10.2 Model By Supplier
G-10.3 Communication By Supplier

G-11.0 POWER CABLES2

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

15 kV Power Cable

G-11.1 Manufacturer By Supplier

; Refer to EW-1.8 and EW-6.4 specifications

I Name of Firm Name & Signature of Representative Designation
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I

I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-11.2 Brand By Supplier

G-11.3 Max. continuous current carrying 
capacity of conductor at 90°C Manufacturer’s Data

G-11.4 Conductor Cross-Section, mm2 Refer to Single Line 
Diagram

G-11.5 Conductor Materiai Annealed Copper

G-11.6 Insuiation Materiai Cross-linked 
polyethylene 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 Metai 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 
COMBINATION3

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-12.1 Manufacturer By Supplier

G-13.0 13.8KV TIE LINE PRIMARY CONDUCTOR4

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-13.1 Manufacturer By Supplier

G-13.2 Type 2/0 AWG ACSR

3 Refer to EW-6.0 specifications
4 Refer to EW-6.0 and EW-7.0 specifications

I Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-13.3 Ampacity 270 A

G-14.0 13.8KV TIE LINE STEEL POLE5

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-14.1 Manufacturer By Supplier

G-14.2 Place of Manufacture By Supplier

G-14.3 Structural grade of steel used
ASTM A572 grade 

345MPa (50ksi) 
(minimum)

G-14.4 Pole Shape Octagonal

G-15.0 BUS CONDUCTOR AND HARDWARES6

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

Stranded Conductor Requirements

G-15.1 Manufacturer By Supplier

G-15.2 Type designation
Aluminum Conductor 

Steel Reinforced 
(ACSR)

G-15.3 Conductor size 2/0

G-15.4 Ampacity, A 270

Conductor Hardware

G-15.5 Tension Clamp

a. Type Bolted, U-Bolt

b. Material of Body Aluminum Alloy

3 Refer to EW-7,0 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 PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-15.6 Connectors

a. Type
wedge pressure clamp 
for stranded conductor 
connection

b. Angle and T-connectors type
wedge pressure clamp 
for stranded conductor 
connection

G-16.0 JOB SITE CAMERAS'

I

I
I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-16.1 Manufacturer By Supplier

G-16.2 Type Time-Lapse Camera

G-16.3 Quantity At least 2 sets

G-16.4 Control Display
Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)
G-16.5 Image Sensor Resolution At least 1.3 

Meaaoixel CMOS
G-16.6 View Angle At least 110 degrees 

viewing angle
G-16.7 Still Image Resolution 1280x720

G-16.8 Time Lapse Interval 15 minutes/ 
User-programmable

G-16.9 Battery Type
Standard AA or AAA 

Size
Alkaline Batteries

G-16.10 Battery Life At least 120 days of 
image recording

G-16.11 Additional Battery (Spare) To Be Provided

G-16.12 Enclosure IPX4 compliant

G-16.13 Storage Memory SDHC

7 Refer to EW-1.11

I Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

G-16.14 Storage Capacity 32GB

G-16.15 Additional Storage per camera 
(Spare) At least One (1)

I

G-17.0 SPARE PARTS FOR SOLAR PV SYSTEM AND AUXILIARIES8 
(Minimum Requirements as Specified in the Technical Specifications 
and Manufacturer’s Standard and Recommended Spare Parts)

ITEM DESCRIPTION QTY. SHELF
LIFE

INTERVAL OF 
REPLACEMENT

G-17.1 Memory Cards/ Data Storage 2 units

G-17.2 Spare Wind Anemometers 3 pcs

G-17.3 Spare Solar Pyranometer 1 pc

G-17.4 Spare Thermocouple for solar module 
temperature 1 set

G-17.5 Spare Thermocouple for ambient air 1 pc

G-17.6 Battery Modules9 1 pc

Other spare parts recommended by 
Manufacturer (Specify) 1 lot

1.

2.

3.

8 Refer to GW-7.0
9 Not to be supplied
Notes: Minimum requirements but the Supplier may increase the specified quantity if found not sufficient during 
Warranty Period.

I Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATION

DESIGN, SUPPLY, DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

G-18.0 STANDARD / SPECIAL TOOLS FOR SOLAR PV SYSTEM10

ITEM DESCRIPTION QTY.

G-18.1 Tool Box 1 unit

G-18.2 Insulation Resistance Tester (with rated voltage at 250V 
/500V/1000V 1 set

G-18.3 Earthing Resistor (0-1000 ohms) 1 set

G-18.4 Voltmeter (with a minimum rated voltage of 600VAC and 
1.5kVDC) 1 set

G-18.5 Clamp Meter (with minimum rated current of 500A) 1 set

G-18.6 PVC hose, flexible and robust, 20mm diameter, at least 
30m length with drum and reel assembly 1 unit

G-18.7
Extendable/telescopic panel cleaning pole with squeegee 
and sponge, at least 12ft length with hose attachment 
(20mm diameter hose)

1 unit

G-19.0 LIST OF OTHER DOCUMENTS TO BE SUBMITTED IN 
ADDITION TO THE TECHNICAL DATA SHEETS

Manufacturer’s Certification Requirements

1. ISO 9001 Certificate of the Manufacturer for the following equipment:
a. Solar PV (SPV) Modules
b. String Inverters
c. Energy Storage System
d. Battery Modules/Batterles

2. ISO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a. Solar PV (SPV) Modules
b. Battery Modules/ Batteries

Equipment Certification Requirements

1. Test Certificates/Certificates of Conformance of the SPV modules to be supplied that 
comply with the following standards:

a. lEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)
Modules- Design Qualification and Type Approval

b. lEC 61730-1 - Photovoltaic (PV) module safety qualification - Part 1:
Requirements for construction

10 Refer to GW-8.0

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 PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

c. IEC61730-2

d. lEC 61701

- 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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SECTION VI - TECHNICAL SPECIFICATIONS

DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

PART II - TECHNICAL DATA SHEETS

ANNEX H - ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

ANNEX
Annex H.1

DESCRIPTION
Prior to the purchase of materials, equipment and implementation of works, 
the suppiier shail prepare and submit five (5) copies of, but not limited to, the 
following drawings/documents for review/approval of NPC:

a) Civil Drawings:
1. Site Development plan;
2. Topographic survey/layout;
3. Lot or Parcellary survey;
4. Longitudinal and Transverse Section drawings and details:
5. Perimeter lighting and Fence layout;
6. SPP support/structure design and details;
7. Foundation plans and details;

Energy Storage System Housing:
SPP array:

iii. ESS transformer;
iv. SPP transformer;
V. Perimeter lighting:

b) Electrical Drawings;
1. System architecture:
2. Overall single line diagram;
3. SPP single line diagram:
4. ESS single diagram;
5. SPP Load schedule;
6. ESS Load schedule;
7. SPP cable layout;
8. ESS electrical layout and details (e.g. Lightning and Power 

Layout, Wiring and Cable Tray Details)
9. SPP and ESS Lightning Protection layout and details;
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details;

c) List of recommended Spare Parts and Special Tools; and

d) Operation and Maintenance Manuals.

Other drawings that are not listed herewith but are deemed necessary for 
construction of the project shall be submitted to NPC for approval. Plans, 
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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DESIGN, SUPPLY. DELIVERY. INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

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.
l.

Power Tolerance
Dimension (LX 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
g- Maximum Input Voltage (Voc)
h.
i.

Minimum Input Voltage (Vdc)
MPP Voltage Range (Vdc)

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
0. Connection Phase
P- Output Voltage (Vac)
q- Output Frequency (Hz)
r. Data Interface
s. Protection Rating
t. Operating Temperature Range
u. Topology

3. DC Box
a. Protection Rating
b. Surge Protection
c. DC Circuit Breakers

• Continuous Current Rating
• Type

Name of Firm Name & Signature of Representative Designation
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4.

5.

AC Combiner Box
a. Protection Rating
b. Surge Protection
c. Circuit Breakers
d. Metering System

Dry Type Transformer
a. Manufacturer
b. Model
c. Piace 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 

0. Enclosure
p. Dimension (LX 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 
0. % Impedance
p. Efficiency___________________

b.
c.
d.
e.
f.
g-
h.
i. 
j-

k.

Name of Firm Name & Signature of Representative Designation
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SECTION VI-TECHNICA LSP ECIFICATIONS

q- Tap Changer
r. Taps
S. Transformer Losses
t. Tolerances
u. Ground Terminal Connection
V. Weight of Oii
w. Total Weight
X. Manufacturer’s Test Certificate (PCB)
y- PCB Analysis Test Result Conducted by the DENR Accredited 

Laboratories

7. Energy Storage System (ESS) Transformer
a. Manufacturer/Brand
b. Model
c. Rated Capacity, kVA
d. Number of Phase
e. Type of Cooling
f. Insulation
g- Type
h. Audible Sound Level
i. Vector Group
j- Temperature

• Ambient Temperature
• Temperature Rise

k.
l.

Winding Connections
Insulation Level

• Nominal Voltage Level
• Highest Voltage Level
• Basic Insulation Level

m. Winding Material
n. Bushing Material
o. % Impedance
P- Efficiency
q- Tap Changer
r. Taps
s. Transformer Losses
t. Tolerances
u. Ground Terminal Connection
V. Weight of Oii
w. Total Weight
X. Manufacturer’s Test Certificate (PCB)
y- PCB Analysis Test Result Conducted by the DENR Accredited 

Laboratories

8. Energy Storage System
a. Manufacturer
b. Model
C, Nominal Rating, kW
d. Usable Energy, kWh
e. Operating Freguencv (Hz)

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-I-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING 
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9. Battery Modules
a. Manufacturer
b. Model
c. Chemistry
d. Nominal Capacity (Ah)
e. Electrical Characteristics

• Nominal Terminal Voltage
• Minimum Operating Voltage
• Maximum Operating Voltage
• Maximum Normal State of Charge
• Minimum Normal State of Charge
• Nominal C-rate @ 25°C
• Self-Discharge Rate
• Cycle lifetime

f. Physical Characteristics
• Length
• Width
• Height
• Gross Weight
• Number of cells

g. Safety Protection

10. Power and Energy Management System
a. Manufacturer
b. Model
c. Communication

11. Power Cables
15 kV XLPE Cable
a. Manufacturer
b. Place of Manufacturer
c. Maximum operating Temperature, "C
d. Max. continuous current carrying capacity of conductor at 90°C
e. Type of cable
f. Conductor Cross-Section, mm2
g. Conductor Diameter, mm
h. Maximum Outside Diameter, mm
i. Conductor Shape
j. Conductor Material
k. Insulation (Material & Thickness)
l. Outer covering/jacket (Material, Thickness & Termite Protection 

Required)
m. Shield (Type)
n. Filler & Binder Tape

600 V THHN/THWN-2 Cable
a. Manufacturer
b. Place of Manufacturer
c. Maximum operating Temperature, °C__________________________

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)*l-5



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS
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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)

12.1.5kVDC 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

13. 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

14. Communication Equipment 
General
a. Manufacturer
b. Place of Manufacturer

Name of Firm Name & Signature of Representative Designation
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C.
d.
e.
f.
9-
h.
i.
j-
k.
l.
m.
n. 
0. 
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

15. 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)

16. Lightning Protection
a. Manufacturer
b. Place of Manufacturer

17. Lightning Rod
a. Material
b. Length, mm
c. Minimum Diameter, mm

18. 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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19. Accessories
a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit, 

etc.

20. Fuse Disconnect Switch with Lightning Arrester Combination
a. Manufacturer
b. Place of Manufacturer
c. Class (indoor & outdoor)
d. Rated Voltage, kV
e. Nominal System Voltage, kV
f. Frequency, Hz
g. BIL, kV
h. Ampere Frame
i. Interrupting Capacity, kA
j. Fuse Link (Type & Current Rating)
k. Lightning Arrester

• Type
• Class
• Rated frequency, Hz
• Nominal system voltage
• Duty Cycle Voltage (rating), kVrms
• Maximum Continuous Aperating Voltage (MCOV)
• Nominal discharge current, kA
• Creepage Distance, mm
• Supporting brackets, bolts, nuts, etc.

21.13.8kVTie Line Primary Conductor
a. Manufacturer
b. Place of Manufacturer
c. Type
d. Code Name
e. Total cross-sectional area
f. Ampacity
g. Outer Layers

• Material
• Calculated cross sectional area, mm2
• Stranding No./diameter, mm

h. Core
• Material
• Calculated cross sectional area, mm2
• Stranding No./diameter, mm 

t. Conductor overall diameter, mm
j. Ultimate Breaking Strength, kN
k. Rated DC Resistance
l. Weight of Conductor, kg/m

22.13.8kVTie Line Steel Pole
a. Manufacturer
b. Place of Manufacturer

Name of Firm Name & Signature of Representative Designation
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I

c. Structural grade of steel used
d. Number of Pole Sections
e. Pole Shape
f. Welding Method of Processing Steel Pole
g. Hot-Dipped Galvanized
h. Pole Marking

23. Bus Conductor and Line Hardwares

Stranded Conductor Requirements
a. Manufacturer
b. Place of Manufacturer
c. Type of designation
d. Code Name
e. Conductor Size
f. Ampacity, A
g. Outer Layers 

Material 
Stranding No.
Calculated cross sectional area, mm2 
Coefficient of Elongation

h. Core
Material 
Stranding No.
Calculated cross sectional area, mm2 
Coefficient of Elongation

i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp

• Type
• Material

b. Connectors
• Type
• Angle and T-connectors type

Switchyard and Tie Line Structure Dressings/Insulator Assemblies
a. Cross Arms

• Type
• Material
• Dimensions

b. Insulators, Line Hardwares, Bolts and Nuts
• Material

c. Guy Wires and Anchor Assemblies
• Type
• Material

24. Job Site Cameras
a. Manufacturer

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-l-9
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SECTION VI-TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY. DELIVERY. INSTALLATION. TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se

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. Storaae CaDacitv

Annex H.3 Site Acceptance Test Procedure for the following:
a) SPV panels
b) String Inverters
c) Energy Storage System (as an integrated system) including:

• Battery Management System (BMS)
• Power Conversion System (PCS)
• ESS Control System (ECS)
• Battery Modules

d) Battery Modules/ Batteries
e) Power and Energy Management System (PEMS) including:

• Solar/PV Controller(s)
• Genset Controllers
• ESS Control Svstem/ESS Controller(s)

Annex H.4 Warranty Statement for the following (as stated in GW-19):
a) SPV panels at least 10-year warranty
b) String Inverters at least 5-year warranty
c) Energy Storage System at least 5-year warranty
d) Power and Energy Management System at least 5-year warranty
e) Battery Modules/ Batteries at least 5-vear warranty

Annex H.5 Computation of Performance Ratio and Annual Yield using the latest version 
of PVsvst Software reckoned from the bid openinq date.

Annex H.6 Commissioning Test Procedures (Refer to Section GW-13.3.3 
Commissioning Test)
Performance Test Procedures (Refer to Section GW-13.4 Performance 
Test)

Annex H.7 ISO 9001 Certificate of the Manufacturer for the following equipment:
a) Solar PV (SPV) Modules
b) String Inverters
c) Energy Storage System
d) Batten/ Modules/Batteries

Annex H.8 iSO 14001 Certificate of the Manufacturer or equivalent for the following 
equipment:

a) Solar PV (SPV) Modules
b) Battery Modules/ Batteries

Annex H.9 Manufacturer’s Certificate on the Average Service Life of the SPV 
Modules to be supplied

Annex Test Certificates/ Certificates of Conformance of the SPV modules to be
H.10 supplied that comply with the followinq standards:

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL 
HYBRID SYSTEM (WITH ESS)
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a) lEC 61215 - Crystalline Silicon Terrestrial Photovoltaic (PV)
Modules- Design Quaiification and Type Approval

b) lEC 61730-1- Photovoltaic (PV) module safety qualification - Part 1: 
Requirements for construction
c) lEC 61730- 2- Photovoltaic (PV) module safety qualification- Part 2: 
Requirements for testing
d) lEC 61701 - Salt mist corrosion testing of photovoltaic (PV) modules

Annex
H.11

Test Certificates/ Certificates of Conformance of the String Inverters to be
supplied that comply with the following standards:

a) lEC 62109-1- Safety of power converters for use in photovoltaic 
power systems- Part 1: General requirements

b) lEC 62109-2- Safety of power converters for use in photovoltaic 
power systems- Part 2: Particular requirements for inverters

c) lEC 62116 - Utility-interconnected photovoltaic inverters- Test 
procedure of islanding prevention measures

Annex
H.12

Test Certificates/ Certificates of Conformance of the Battery Modules to be 
supplied that comply with the following standards:

a) lEC 62619 - Secondary celts 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.

Name of Firm Name & Signature of Representative Designation
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DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING 
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SECTION VII • SCHEDULE OF REQUIREMENTS

DESIGN, SUPPLY. DELIVERY, INSTALLATION, TESTING AND 
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID 
SYSTEM (WITH ESS)

LuzP22Z1425Se

SECTION VII - SCHEDULE OF REQUIREMENTS
--------- ----------------------  ---------- ----- (BID PRICE SCHEDULE) ----------—--------------------------

BPS.1 - SUMMARY
DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

ITEM PARTICULARS Qty. Unit TOTAL AMOU MT IN FIGURES TOTAL PESO EQUIVALENT
NO. Foreian Cuirencv Phil. Peso ----------PhfIrPeso----------------
A. Architectural Works 1 Lot
B. Civil Works 1 Lot

C. Electrical Works 1 Lot
D. Mechanical Works 1 Lot
E. Other Works/Supply/Services 1 Lot

TOTAL AMOUNT

NOTES: Final delivery site of all equipment/materlals shall be at the Culasi, Palanan, Isabela

Name of Bidder

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative

m
Designation
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BID DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS

DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSONING OF 
PALANAN SOLAR PV-OESEL HYBRID SYSTEM (WfTH ESS)

LuzP22Z1425Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
CULASI, PALANAN, ISABELA

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED UkIV Mft diidbS AfJo r^LaVe6 SsR^idLi TOTAL PRICEFROM ABROAD TO BE SUPPUEO FROM WITHIN THE PKIUPPINES

ttem No. Description of Work Of Materials Q7Y.-UNIT C
fl

UnH Prfce of Goods Yhpon Duties S 
other Levies

Value Added Tax 
and other Taxes Local Transport 

. from Port to .. 
Delvery Site 

•••(Phi, Peso)

Unit Price of
Value Added Tax 
and other Taxes Local Transport 

kom Plant to-— 
Delrvery Site 

"•(Phi. Peso)

Local Currency 
Portion (Phi.

D
E

For^gn Currency
(r

finposed by Phd.
Govt

(Phil. Prwmi

Imposed Oy Phd, 
Govt

(Phil Ptwni

Goods or Services 
(Phi. Peso)

Imposed by PhH. 
GovL

rPhi Pnsnl

(ExC) ^------ Peso)------
({F*G*H) X C) or 

m*,i+K>yn\

(A) (6) (C) (D) (E) (F) (G) (H) (1) (J) (K) (L) (M)

A. ARCHITECTURAL WORKS
A1 Guard Post 1 Lot

a. Wall System A Rnishee:
1.1 SOmm thk. CHB well including mortar grout ar)d reinfordrvg t>ars.
2. Plastering (plain cement piaster wan finish).
3, Floor Rnishes (Plain cement plaster floor finish Wth floor hardener light traffic flensit/).

h.
1, Wir)Qow 1 (1 fOOxSOOrrm) 6miD lt;ick sliding glass window In an alurrunum frame (including 
rfWMvtPA wHr^rl miAfrU
2. Window 2 (250«250mml PteCasI Cnnr«ia 1 nuvnr
3. Door 1 (2l00x700)FlushType Wooden Door, mannoplynooO Both sides, 2" X S'hard 
wood Jamb, Including heavy duty loose pin hinges docf knob/locltsel weather proof and
nninlinn

c. Painting

t. All Concrete Surfaces
2. All Wood Surfaces

d. Water Closet
6. Waterproofing Membrane

A2 Gutter for Rain Waler Collector: 2.0mm thick Metallic Plastic Gutter including fasteneers, 
sealants, hardware and accessories.

1 Lot

SUB-TOTAL A fAmount In Wordal
Notes: defvery site of allniuqxnenMnaterlels Shan be atitie plant site staled above. Cods Country of Origin• bidders shsB enter a code representitig the Coortlry of Ortgln of oil imported equipment, materials and accessories. US United Slates

M Costofs^q9m6n(.frel9til.lriurdnco,«te.upbPMJ. poflol«rtB7, RofwtolT&'tZO
' Urrit Piicft fof locafTrar&portAon, ipstram and otfw bcal coWs lndd«filal lo delMiy ol the goods from tho Priil port of sn^ to final doivory sits.

Name of Bkfder Name arvJ Signature of Authorized Representative Designation

NATIONAL POWER CORPORATION VII-SOR-PaH



QIO DOCUMENTS

SECTION 'wfl(-SCHEDULE OF REQUIREMENTS

DESIGN. SUPPLY, DELH/ERY, INSTALLATION. TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

LujP2221425Se
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
CULASI, PALANAN, ISABELA

Item No. DescripdorrofWork or Materials QTY.-UNrr c
-0-
0
E

UNfT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UfJir PftliE Pfift gfiObSAHb RELATEb SERUKES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit price of Goods Import Duties & 
other Levies

Value Added Tax 
and other Taxes Local Transport 

—from Port to 
DeGvery Site 

•••(Phil. Peso)

Unit Price Of 
(Joods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes

Local Transport 
from Plant to - 
DeiiverySile 

•••(Phil. Peso)

-Forex Currency 
(ExC)

Local Currency
Portion (Phil.

Foreign Currency
( )••

Imposed by’Pfiil. 
Govt

rpnil Ppsot

•ImposeO by PhH.
Govt

iPhil P«r>i

Imposed by Phil. 
Govt.

IPhll. Pesnl

- 'Peso)-------
({F*G*H)xC)or

W*.l«KlxCI

(A) (B) (C) (0) (6) (F) (S) (H) (1) (J) (K) (U) (M)

B. CIVIL WORKS — — —
R.1 Sftft nAVAtonmtmt:

A rtAAtinn K Rnihhino 1 im
h tVAVAlRiiffArinn' __ 125__cuji!. ...
c.
d.

7<vAfn Wsll' 1.50 ti.m.
Perimeter Barbed Wire Fence (including pedestrian & vehicular gates, barbed wre, cortcrete 
nrw im-rRwuallaniHftViKnrtt

312 li.m.
—

R? r>ralnA^ RwfttMn A Anrairtpoant StnirtiifM*
A Vlmm/lia iiPVr* R lim
h 100 mm flia iiPVC ft II m
r Sftntir Tank 1 Lot — —

B3
a.

Other RtmrtrtrAS
Supply of Labor and Construction fi^ateriats for Guard Post with Comfort Room (induding 
excavation, backfill, stripping, bedding, rebars, concrete, structural steel and other 
accessories! as descn'bed in Technical Specifications and as shrrMi on the Bid Draviinos;

1 Lot

b. ESS Control Room Foundation: StJucJurel excavation, backfil, sand and gravel bedding, 
concrete (20.7MPa). rebars, structural steel (ASS) Induding base plate and anchor bolts:

1 Lot

c. Mounting Structure: A36 hoi dipped gatvanczed steel mounting structure vvith concrete 
foundation fmduding excavation, backfill, stopping, beddmg, rebars S stainless Steel bolts) as 
riAArrthPvi in Terhnb^l Rnmfirahnrts and as «hnsvn on tn® Birl DrAwnns'

1 Lot

d. Supply of Labor and Construction Materials for concrete foundation and Structural Steel (A3$) 
supports and accessories for the Elevated Water Tank Storage including shop painting:

1 Lot

—
e. Supply of Labor and Cortsiructfon Materials for Cistern induding excavation, bedding, 

concrete, rebars, stainless steei rung, gravel surfacing 1100mm d>a. uPVC pipe:
1 Lot

~ ------(. Supply cp( Labor and Construction Materials for ccncrete foundation, structural steel (A36) 
supports, pipe anchor blocks and accessories for the Rain Water Collector Gutter Support

1 Lot

f Lot'

. ----- -

9 Supply of Labor and Construction Materials for concrete anchors (Including excavation, 
backfill, stiipptng, beddmg, rebars & 20mm dia. anchor rod with themble aye) as described In 
Technical Specifications and as shCPAn on the Bid Drawings;

B.4 Swttchvard Aoounenances:
a. Seclusion Fence (inducing gate, concrete post cyclone vitre. footng, zocalo wall and uPVC 

pipes);
43 li.m.

b. Gravel Surfacing (ISOmm thick); 16 cu.m.
c. 50mm cia. uPVC Pipe Weep Holes: 12 k.m.
6. Transformer Concrete Pad 2 PCS

SUB-TOTAL B f Amount In Words)
Final delvery site of all equipmenl/materiafe sha9 te d the plant site stated above. Code Country of Origin

* Bidders shall enter a code representing the Country of Origin of olf Imported eguipmenl materials and accessories US Uncled States
** Cost of equpment, belgKL insuance, etc. up to Phcl port of entry. Refer to rTB*12.0

UhitPricefv Local Transfortadon, Insirartce and other bed costs Inddanul to defivery of the goods from the Phil port of enkytdfi^aldeVvery site.

Name of Bidder Name and Signature of Authorized Representative Designation
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BID DOCUMENTS

SECTION Vil-SCHEDULE OF REQUIREMENTS

DESIGN. SUPPLY, DELIVERY INSTALLATION, TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

luzP22ZI425Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prices 
CULASI, PALANAN, ISABELA

Item No. Description of WorL or Materials QTY.-UNIT c
0

HlTJlfP1?T?rP5RTS55B5TOrRroTEB"5ron5E5T^7Br5UPPDE^
FROM ABROAD

UNIT PftlCE FfiA i56CCi5 Mo Delated services
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Lfnit Price of Goods Import Duties & 
other Levies

Value Added Tax 
and other Taxes Local Transport Unit Pnce of

Value Added Tax 
and other Taxes Local Transport 

—from-Flant4o— 
Delivery Site 

•**(Pha. Peso)

-Forex Cu(ser>cy- 
(E»C) ■

Local Cunency 
Portion (Pha.

D
E

ForeigrT Currency
(r

imposed Dy ktui. 
GovL

fPhfl Paaa^

bnposedbyPhsL
Govt

(Phil. Peso)

DeSvery Site 
•••(Phil. Peso)

Goods w^ervices 
(Phil, Peso)

imposed by pnii. 
GovL

(Phil. Peso)

Peso)—~
({F*G+H} X C) or 

m*.l4KlxCl

(A) (6) (C) (D) (E) {F) (G) (H) (1) (j) (K) (L) (M)

c. ELECnCAL WORKS
C.1 Sotar Panel. Cryslalline Silicoo Modules 1 Lot
C2 Strino iiveners 1 Lot
C.3 Protection Oevices, AC Combiner Box wilh Digital Metering DC Box and all other

appurtenances as described in the Techrtical Specificabons, Techr^lcal Data Sheet and as 
^hown on the Bid Drawingo InciudirTg nstalatiori worVs, testing and commissioning of al major 
nnii^manf at Ihn ft/itar PV PUni

1 Lot

C.4 Enerov Storaoe Svatem (ESSI
a. Energy Storage System (ESS), ESS Housing. Battery Managemeni System. Battery Lfodules. 

Poiser Conversion. ESS Dry Tyrie Transformer and Digital Po%set Metering System complete 
Hvitn me required accessories, poner and communcation cables as descr^ied in the TecSinical 
Specifications, Technical Data Sheet and as shown on the Bid Oreviings including instalabon 
wort? iKstino and mmmR.'jnninQ.

1 Lot

b. 150 kVA ESS Trens^irmer. 13.6kV HV Side. $^hase, 60 Hz complete with the required 
acces$orie$. protection and other appurtenances as described in the Technical
Specffications. Technical Data Sheet and as shovm on the Bid Draviings including instadabon
ervVp rsvnmkCaVtvlft

1 Set

C.5 Power and Enerov Manaoemenl System (PEUSI
a. Hybrid ControBer complete virth recurred power and commurricatlon cables, accessories and 

protection shaB be provided as described in the Technical Specifications including irrstaQabon 
tsofks rwoina and ftVTBTBSSionino.

1 Set

---------------------------------------------------------------------------- -■ ■

b Genset ControBer complete wth recuired power and communication cables, accessories and 
protection shaO be provided as desabed in the Technical Specifications including instailalion 
Luvic JActinA and *vtminix<i<vurvA

6 Sets

c Soiar/PV Controller complete wth recuired power and communication cables, accessories 
and protection shaD be provided as described in the Technical Specificabons including 
iKdallafwv) v.rvir< lAcKnA and •vtmfnkxjAninA

1 Set

- - ------
1 PR/CFnFTHIC/TFMW; / nriNniinmiHnTMr jAnnuT i

d. ESS Control System (ECSV^SS Controller with required poiser end communicator cables, 
accessories and protection shall be provided as de$cr2>ed in the Technical Specrfica lions 
tnrtMdinn irrxfnIatiAn wort.«i lacHnn arwl mfnmtsxinnlnc.

1 Set 1 1 1
1 PRICE OF This ITEM ShAU BE Wflr/0£0 IN ITEM C.4 to) ABOVE 1

a. Human Machine tnlerface(HMI) comptele wth required pcnwr and c&Tvnuncabon cables, 
accessories and protection shall be provided as described in the Technical Specifications 
inHurfiivn innlalsT-vi wvVn lenlinn and mmcnKsinnino

2 Sets

Fiuj defv«ry site of al e^ibment^naKrials shal be at the plant site Stated jtiove. Code Country of Origin
Bidders shal enter a code representing the Cour^ of Origin of al IntoerM w^ipRwriL materfab axf accessories. US United Stales
Cect of equ^marl freight, R»xanea.«fc.i9bPtiLpc(1o(enfrr.RelerblT^12.0
UnH Price lcrLoea(Trantpertatien.nsiraiea aid other local cos&friddenial to delvery of the goods from the Rdl pen of emy Id fAaldefvery sate.

Name of Bidder Name and Signature of Autlxrized Representative Designation
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BID DOCUMENTS

SECTION vni-SCHEDULE OF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
CULASI, PALANAN, ISABELA

Item Ko. Description of Work or M ateria la QTY.-UNIT C
.o.
D
E

UklV^lflltE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UWIT mi Pdk (S666S Af^D RELATED
TO BE SUPPLIED FROM WITHIN THE PHIUPPtNES TOTAL PRICE

Unit Price of Goods 
—^or Services • 

Foreign Currency
( )••

Import DuUe$& 
other Levies 

Imposed by Phil. 
Govt.

rPhii Pevii

Value Added Tax 
and other Taxes 
Imposed byrffll/ 

Govt
rPhi! Pnsnt

Local Transport 
from Port to- • 
Delivery Site 

•••(Phil. Peso)

Unit Price of
Value Added Tax 
and other Taxes Local Transport Local Currency

Porfion (Phil.
Goods or Services 

(Phil. Peso)
imposed by Kn,r. 

GovL
(Phil. Peso)

Delivery Site 
—(Phil. Peso)

(ExC)
Pes^

((F*G*H) xC) Of 
(fl+J+K) X Cl

(A) (B| (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M)

r CooimunicaUon LIrtk between SPP end DPP necessary for data transfer frcnVto each and 
every integral component such as controller. (ransmiUer. receiver (transceiver), modem, 
switch, hub, router, etc., complete with Ihe required power and communication cables, 
balanced twisted pairs and support strand. conduiL basic equipmeni and tools and other 
accesssorios as described in Technical Specificaiions, Technical Data Shaetand as shovm on 
(he Bid Drawings intiudlng insiailaticn works, clearing of right of way, cable pulling, conduct of

1 Lot

C.6 225 kVA SPP Transformer. 4S0V/t3.dW, 3*phase, $D Hz compfets with the required 
accessories, prelection relays and other appurtenances as described in the Technical 
Specifications, Technical Data Sheet arid as sho^ on the Bid Drawings including Insiailaticn

1 Set

C.7 5 kVA Dry Type Transformer, 480VC40V, 1-phasB, $0 Hz complete vwtti Ihe requirefl 
accessories, prolecbon relays end other appurtenances as described in the Technical 
Specifications, Technical Data Sheet and as shoMi on Ihe Bid Drawings Including installation

^ftfnfw1«etnnlnri

1 Set

C.8 Power, Control S lnslrumentatJor> Cabies complete with the required accessories for cabling 
works to Interface the supptied equipment to the 13.8KV bus as described In the Technical 
Specifioetions, Technical Data Sheet and as shown on the Bid Drawings Including Installation 
wnrkR riof Solwf and Diesel Power PlanlV_________________

1 Lot

8. 30 mm', 16kV, XLPE Power Cable Copper Conductor
b, 4,0 mm1. DC Cable (PV Wire), UV Resistant, uo to 1.5kVdc
c 125 mm’, 600V, Heat Resistance TfierrooolastiefrHHN), copper conductor
d. 30 mm', 600V, Heat Resistance Thermoplastic (THHN), cooper conductor

" " "* f!
8,0 mm'. 600V, Heat Resistance Thermoolast'c fTHHNI, cooper conductor
5.5 mm'. 600V, Heat Resistance Thermoplastic (THHN), copper conductor

d. 3.5 mm*, 500V. Heat Resistance Thermoplastic {THHN), copper conductor
C,9 Grounding System complete with the required grounding grfd conductor, equipment bonding 

riser, exothermic welding materials, tesi piL ground rods and other accessories as described 
In (he Technical Specifications and Technical Data Sheets as shown on the Bid Drawings

1 Lot

CIO Lighting and power system of the sotar plant site and SPP guard post complete with the 
required metering, panelboard, fighting fixtures, switches, outlets, cables, conduits, boxes and 
other fittings as described in the Technical Specifications and as shovm on Ihe Bid Oraswngs

1 Lot

- ------------
C,11 Conduits complete with the required accessories for cabling works as described in the 

Technical Specifications and Technical Data Sheets as shown on the Bid Drawings including 
in«>AllAl)nn wnrkA rfnr Rnlar and Pnw*»r Planh

1 Lot

Rruldolvory site ol ad equ^ynwMnsteriab shall be allhe p1^ site slated above. Code Country of Origin
Blddofsahoil enter e code represarkUng the Country of Origin of all Imporied eqjipnent tnoleriols and seee&scrtes. us UnRed States
Cosi ol eqdpment freight, InsurarKO, etcuptoPhll. pertofentry. Refer to ITB*! 2.0
Unll Price fer Local Transpcriatlon, InstrarKe ar>d other local costs Incidental <p delfvoiy ol the goods from the Phil pert of entry to final deMry sKe.

Name of Bidder Name and Signature of Authorized Representative Designation
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SECTION VII-5CHE0ULE OF REQUIREMENTS

DESIGN. SUPPLY, DELIVERY, INSTALLATION. TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-OIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z1425Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prices 
CULASI, PALANAN, ISABELA

(tefn No. Ooscrlption of Work or Materials QTY.-UNIT C
0
D
E

UMtt FfeltE ttk iMb&m UUTeo &E iUi^FUEb
FROM ABROAD

liNif tilk 666b£ aWd RiLAtfeD Services
TO BE SUPPUED FROM WITHIN THE PHIUPPINES TOTAL PRICE

Unit Pnce of Goods 
or Services 

Foreign Currer>cy
(r

Import Duties & 
other Levies 

Imposed by PhO. 
Govt.

rPhii Pftvii

Value Added Tax 
and other Taxes 
knposed by Ph], 

Govt
rPhil

Local Transpofl 
from Pen 10 
Detvery Sue 

■••<Phi. Pe$o)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Riil. 

Govt
fPhl

Local Transport
from Plantto__
DeTrverySiie 

"•{PhO. Peso)

..Rvex-Currency- 
(EaC)

Local Currency 
Portion (Phi

Peso)
((F.G^H) X C) 0, 

(n.,I.KlxGl

(A) (6) (C) (D) (E) (F) (G) (H) (1) (j) (K) (L) (M)

C.12 World Meleorc4o9>cal OrganizdUon (WMO) corrpliant aulomated weaiTer monttotiir^ and 
1099109 system with daia >099er. at least two (2) pyranometers - one shall he insUHed 
hori2onta^ and the other is the same as the orieniatior) of the panels, one (1) ambient air 
thermocouple, one (1) anemometer, and one (1) Ihermocoupre pet etnng (to measure module 
temiwahireftl shall he nrnvided for ihe SrJar Farm Inctudmo necessary scares.

1 Lot

C.13 iSkV Fuse Disconnect Switch with Lightning Arrester Combination completo the required
fuse link, brackets and accessories as described in the Technical specifications and Technical 
Data Sheets as shown on the Bid Drawings including installation works, testing and
AAmfnJ«e1i-jhlftr« fftv CrJar aorl rkootl Pnwer Pisnfl

1 Lot

C.14 Bus ccrvductor. line matenals/hardwate. lightning protection as shown in Bid Drawing 
rneludino Installaton works ifor Solar PV and Diesel Power Plant!

1 Lot

C.15 Take-Off Structures: 25 % and 35 ft. Steel Pole (including steel cross arms, braces and bolts) 
as dnsnrihed In Ihn Technical SoecificaTions and as shAw« nrr ihe Rid rVawinos

1 Lot

—C.18 l3,8kV Ve Une complete with the required, primary conductor, sieel pole and dressings, 
guying assemblies and other accesssories as described in Technical Speoiffcatiorts. Technical 
Data Sheet. Staking Sheet and as shown on the Bid Drawings including installation works, 
clearing of right of way, pole numbering, stringing of power conductor, conduct of continuity 
fiKf lAAllnn arifi

1 Lot

C.17 Spare Parts for Solar PV System including iheir auxiliaries as described In the Technical 
SpecificaiiChSfTS-GW-T.O). Technical Data She6t(TOS*£W*PO^17.0) and as 
rA/-nmmAnrlAd hv fhft MAni ifartiirnr

1 Ul

c.ia Standard 1 Special Tools for Solar PV System and Power and Energy Management System 
intiuding their auxiliaries as described In (he Technical Specif)cai>on$(T$*QW*d.O) and
Tftrhnlml nata Shnet rm«5.FW.PO.rt.18 hi

1 Lot

SUB-TOTAL C (Amount In Words) . —
Final 4aIvay sita olail oojpmwiLmalertala .hall be allha plant slla slalad above. Code Country of Origin

* Skktors shall enter a code repesenting the Country ol Origin of all imperied egjipment. materials artQ accessories. US United States
H Cost of equipment, freight Insurance, etc. up to Phil, pori of entry. Refer to ITB*12.0

*** tfriK Price fer Local Trarspcrlatlon, Irtsiiartee and other beat costslnddenial to delivery olthe goods from the Phil port of er)lry to Vial delvery site.

Nameol Bidder Name and Signatire of Authorized Representalrue Designation

NATIONAL POWER CORPORATION VII-SOR-Pal-5
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SECTION VII-SCHEDULE OF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY INSTALLATION, TESTING AND COMMISSIONING OF 
PALAUAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

UaP22Z1425Se
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
CULASI, PALANAN, ISABELA

ttem No. Description of Work or Materials QTY.- UNIT
c
0
D
E

FROM ABROAD
TfT7iTTOCrFORGOOD?ANrRfDlTEDSER?iCES

TO AP ftUPPI Iff) FROM WITHIN THE PHILIPPINES
TOTAL PRICE

UnK Price of Goods 
or Services 

Foreign Currency

(r

Import Dubes & 
other Levies 

bmposed by Ph9. 
Govt

/Pha paviI

Value Added Tax 
and other Taxes 
hmposed by Phil, 

GovL
(Phil. Peso)

Local Transport 
from Port to 
OelverySda 

•••(Phil Peso)

Un4 Prise of 
Goods Of Senices 

(Phil. Peso)

Value Added Tax 
and other Taxes 
knposed by PhO. 

Govt
(Phil. Peso)

Local Transport 
from Plant to 
Oeivery Site 
••‘(Phi. Peso)

Forex Currency 
(ExC)

Local Currency
Portion (Phil. 

Peso)
({F*G+H> X C) or 

((KJ.KlxCt

<A) (B) (C) (D) (E) (F) (G) (H) (I) (J) |K) (L) (M) .

D. MECHANJCAL VTORKS
D.1 Bevated Walar Sforage Tank. 1.000 bfers capacity, pdyelhyfene type, complete with nozztes, 

manhc^e. inlet and outlet nozzles, supports, overflow and drain nozzles with pipes, valves, 
pipe structural steel supports with anchor boHs on foundation and access ladder and other 
accessones as required in the technical specificabons including installation worU.

1 Set

D2 Kand pump jetmatic. 2 gpm min, flow, reciprocaling type, cast Iron body complete with fool 
valves, fittings, supports, concrete pad and other accessories as described in the technics 

inrtiidfno In^fallalinn w.wrkA
1 Sal

D.3 Domestic water pipe, garden hose, hose biobs. fittings, supports. vaNes and other 
accessories for interconnection of the supplied equipment including required excavation and 
backfilting works; test and disfecdon as described in the technical speecficalions and shown on 
ihA hiH rlrawAnn^ infinrtbin ln«»aBjJtinn swirltA'

a. Check Valve, swing type, cast bronze, flanged or screwed ends. 32 mm C. 125 lb, Class 150.
1 Set

-h (^atsvahrA hmn?® flannAii nr viwwwn AorfA mm ^ 12ft Ih ClafLAlftO 3 Seu
r. vahrA fAAlhrnnrA flannAd nr VTAweri AnrtA 1ft mm ^ 12ft Ih Cla^AlftO 2 Sat.,
rt Hnv'Rihb rrmO hrrvi.B hnrtv srmvMVl »ntis Tlaw 1.W, 4 Sets
e. Carden Hose Viith nozzle and reel, 20mm 0, 30m long with connector for (he 20mm hose 

hihh 1 Set

f. Water Plpa, 32mm, ASTM AS3 Grade A schedule 40. seamless and hot dip galvanized, 
associated piping fittings, pipe supports and other assoctaled aooessorles as dascnPed In the 
lonhninal snBCifratinns

12 Im

46 Im

SO Im

9. Water Pipe. 32 mm O.D, (25 mm N.D.). uPVC pipe, sch 40, and its assodaied fittings, pipe 
sejnnnrts and nlher anoAssories.

Ji. Water Pipe, 2S mm O.D. (20 mm N.D.), uPVC pipe, sch 40. and its assoUaled fittings, pipe 
snpnnrt.s and olher aooes.sories.

1, Water Pipe, 2S mm O.D. (IS mm N.D.). uPVC pipe, sch 40. and ils assooialed fittings, pipe
simnnrts and niher arj-jsssnrins. 12 Im

D.4 Portable Submersible Sump Pump. 3.6 m3/hr capacity @ 6 meters head. 230 V AC. 60 Hz. 1 
ph, complete vAh controls, flexible hose, power extension cord end necessary accessories as
iiA«frihAd in HiA fArhnnifAl ^nArrfirsflnnA and <hr«wn nn fhA hid rirawinns

1 Set

D.5 Portable Rre Extinguishers, UUFM approved, HCPC or HaloUOh 1, 7.1 kg (15 5 lbs), mult 
shots, ssail hung type with bracket, mounting accessories end cabinet for outdoor installed fire 
extinguishers one <1) unit for ESS. one (1) unit for guardhouse and one (1) unii for each 
installed siring inverter) as required in ihe technical specifications Including Installation.

1 kH

D.6 Oi&nfection of elevated water tank and domestic water piping system including hydrostatic 
tft«firvn 1 Lot —

0.7 Tagging and/or Labels for Equipment Valves. Piping, hsiruments and Its fixing accessories 
as ciPsaihAd in tha hid dftrajnw»nts or shown on Ihe drawinos. 1 Lot

Fnaldefveyslec4aleguf>narMnaeialsshUbaaihepUnt»esBI»j abovt. Code Counttv of Origin

Bidders enter a cods rsprasenfrigthACoifiVy of Ohgui of alimpcrQdequlpMnt ar>j aecsucries. IIS United States

CostefsqiBpfl)ent,tsight. rtsuance. stx up b Pfril pod of envy. Refer to ITB< 12.0
IH Price fcr local Transfxxtatnn, nsuaxs avi other bcel costs Incadenial to deivery of the goods ftom the Phil pert of enfy to final dehery site.

Name of Bidder Name and Signafure of Authorized Representative Designation

NATIONAL POWER CORPORATION VII-SOR-Pal-6
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SECTION VIkSCHEOULE OF REQUIREMENTS

DESIGN, SUPPLY, DELIVERY INSTALLATION, TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

LuzP22Z142SSe
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prices 
CULASI, PALANAN, ISABELA

Item Ko. Deocrfpbon of Work or Uatertals OTY.-UNTT C
0.

UNI I HKICb KUK UOUUS AN U Kb LAI W SEN VICES (0 bt SU KKUbU 
FROM ABROAD

UNII KKH;b HJK GOOU$ AND KbLAt bU iibKVlCb^
TO BE SUPPUED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of Goods enport Dubes 8) 
other Levies

Value Added Tax 
and other Taxes 
kiipSed by PfiS.' 

GovL
(Phil. Peso)

Local Transport 
—fcomPortlo 

Deivery Site 
•••(Phil. Peso)

Unit Price of
Value Added Tax 
and other Texes 

'bYposM by Phil. 
GovL

(Phil. Peso)

Local Transport 
from Plant to 
Delivery SKe 

•••(Phil, Peso)

Local Currency 
Portion (Ph8.

D
E

Foreign Currency
(r

impeseo by Hhii.
Govt.

tPhil PfrVfi

Goods or servicas 
(Phil. Peso) (ExC) Pmo)-

((F.G*H}xC)a
fiKi-Kiia

(A) (0) (C) (0) (E) (F) (G) (H) (1) (J) (K) (L) (Ml

D4 Painting for ssater piping. Its associated valves, fittings, supports and olher accessories 
including louch*up for faclo^ painted equipment and accessories as described in the 
lAd^nfnal ^nftrifirAtinn*; nr <;hnsvn nn 1h« rirawinns

1 Lot

D.S Conduct testing and commesstoning and olher services as described in ^e technical 
tiring 1 Wl

SUB-TOTAL D tAmounl In Words)
E. OTHER WORKS/SUPPLY/SERVICES

E.1 At least 2 Sets of Job Site Cameras, complete vMth an the necessary accessories and 
peripherals, spare f tools. instaDalion and testng for the proper operation and mainienance in 
accordance vath the SpecHicatlor\s and Technical Data Sheets for the provision of the 
Wlrtwinn'

1 La

a. Construction Cameras, complete with the recufred accessories and peripherals; and.
b. SDHC Memory Cards, comolete Wth the required storeoe caoacliy and spares: and.
c. Alkaline Batteries, complete with the required quantities and spares.

E,2 Training al Plant Site for at least eight (8) NPC Persorrnel as described in the Technicdi 
Soerjficaboos,

1 Ul

E,3 One (1 )*yT regular (quarterly} diagnosbc ar>d monitoring of aB suppled aquipmenVsystem end 
one (1)^ Operation and Maintenarvee (OSM) suppervision to ensure compliance to warranty

1 LM

SUB-TOTAL E (Amount In Words)

Country of Originrnal deBvBty site of all ecjulpnent/inateriab a^afl bo at Ifie piarJSfte stated above.
* Siddafs shall enter a code raff asaritlAg the Cotniry of Origin of al Impcrted equipment materials and accessories. 
n Cost of eqiapment freight Insurance, etc. up to PhiL pen of entry. Reter to fTB-IZO
n Unit Prise fer Local TrarspenaOon, Insurartce and other beat costs Incldentaf to dtfnery of the goods ^ the Phil port of enPy to Vial defvery sHe,

United States

GRAND TOTAL JAniountin^Wo^^

Name of Bidder Name and Signature of Autlwrized Representative Designation

NATIONAL POWER CORPORATION VII-SOR-Pal-7
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SECTION VIII - Bidding Forms

I

I

I
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I

Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. EUGIBILITY DOCUMENTS 

a. (Class A)
^ Any of the following:

^ PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR;

OR:
^ The following updated and valid Class "A” eligibility 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 cases of 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 submitted as a post qualification requirement in accordance with Section 34.2 of 
the Revised IRR of RA 9184.

B The prospective bidder’s audited financial statements, showing, among others, the 
prospective 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.

a 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 
Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or Business 
(NRANETB), a Delinquency Verification Certificate may be submitted as a form of Tax 
Clearance;

OR:
» A combination thereof

^ Statement of all its ongoing government and private contracts if any, whether similar or not similar 
in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

^ The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the contract 
to be bid, and whose value, adjusted to current prices using the Philippine Statistics Authority 
(PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) complete 
with the following supporting documents:

1. Contract/Purchase Order
2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales 

Invoice
(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such projects/equipment to 
A/PC representatives for verification and validation purposes during post-qualification process.
It shall be a ground for disqualiTicaBon, if verification and validation cannot be conducted for reasons attributable 
to the Bidder.)

I
I

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors induding all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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I

Standard Form No: NPCSF-GOODS-01

^ Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at the 
date of bidding.

b. (CLASS B)
y For Joint Venture (if applicable), any of the following:

X Valid Joint Venture Agreement (NPCSF-GOODS-05)

OR

X Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

> Certification from the relevant government office of their country stating that Filipinos are allowed 
to participate in their government procurement activities for the same item/product (For foreign 
bidders ciaiming eligibility by reason of their country's extension of reciprocal rights to Filipinos)

2. Technical Documents

y Bid Security, any one of the following:

* Bid Securing Declaration (NPCSF-GOODS-O6c)

OR
r Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 

ABC;
OR
Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

“ Surety Bond callable upon demand issued by a reputable surety or insurance company 
(NPCSF-GOODS‘06b) ■ 5% of ABC, with

" Certification from the Insurance Commission as authorized company to issue surety

y Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 
GOODS-07), complete with the following attachments:

* For Sole Proprietorship:

" Special Power of Attorney

For Partnershlp/Corporatlon/Cooperatlve/Joint Venture:

* Document showing proof of authorization (e.g,, duly notarized Secretary's Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

Drawings and documents to be submitted with the Bid as specified in 
Clause GW-12.2 of Section VI - Technical Specifications (GW-General Works);

^ Complete eligibility documents of the proposed subcontractor, if any

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppllers/contractors are 
encouraged to consul! this checklist before submilllng their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:

y Duly signed Bid Letter indicating the totai bid amount in accordance with the prescribed form 
(NPCSF-GOODS-08)

y Duly signed and compietely filled-out Schedule of Requirement (Section VII) indicating the unit 
and totai prices per item and the totai amount in the prescribed Price Schedule form.

y For Domestic Bidder ciaiming for domestic preference:

Letter address to ttie BAC ciaiming for preference

Certification from DTi as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Each Bidder shall submit one copy of the 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 
disqualihcation.

2. In the case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The eligibility 
requirements or statements, the bids, and all other documents to be submitted to the BAC must tie in English. If the eligibility 
requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other than English, 
it must be accompanied by a translation of the documents in English. The documents shall be translated by the relevant foreign 
government agency, the foreign government agency authorized to translate documents, or a registered translator in the foreign 
bidder's country: and shall be authenticated by the appropriate Philippine foreign service establishment/post or the equivalent 
office having jurisdiction over the foreign bidder's affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non­
participation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be understood 
as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 69.1.(i) of the revised IRR 
ofR.A. 9184.

Page 3 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including ali forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form Number. NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name :__________________________
Business Address : __________________________

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Roie a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

The bidder shall declare in this form all his on-goIng government and private contracts Including contracts where the bidder (either as individual or as a Joint Ventura) is a partner in a 
Joint Venture agreement other than his current joint venture where he is a partner. Non declaration will be a ground for disqualification of bid.

Note; This statement shall be supported with the following documents for all the contract(s) 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 perfomiance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number. NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor’s Role

Description %
a. Amount at Award
b. Amount at 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. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or 

Sales Invoice for the contract stated above shall be submitted duhng Bid Opening.

Submitted by

Designation
Date

(Printed Name S Signature)



I
I
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Standard Form Number: NPCSF-GOODS-04

NET FINANCtAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer’s assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed as 
follows:

NFCC s [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, including 
awarded contracts yet to be started coinciding with the contract for this Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
"RECEIVED” by the BIR or BiR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date :
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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 both parties agree to join together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the Bidding 
and Undertaking of the said contract.

That both parties agree that and/or ________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perfonn any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may do 
and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated Contract 
until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

1.
Witnesses

2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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I

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date)_

__________  (hereinafter called “the Bidder") has
forthe fname oforoiectl(hereinaftercalled “the Bid”).

of (NameKNOW ALL MEN by these presents that We (Name of Bank)______________________
of Country)________________  having our registered office at ________________________
(hereinafter called “the Bank” are bound unto National Power Corporation (hereinafter called “the 
Entity") in the sum of Famounf in words & figures as prescribed in the bidding documents] forwhich 
payment well and truly to be made to the said Entity the Bank binds himself, his successors and 
assigns by these presents.

. day of. 20SEALED with ftie Common Seal of the said Bank this _

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity during the period of bid validity:
a) fails or refuses to execute the Contract; or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the Instructions 
to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written demand, 
without the Entity having to substantiate its demand, provided that in his demand the Entity will 
note that the amount claimed by it is due to the occurrence of any one or combination of the four 
(4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be extended 
by the Entity, notice of which extension(s) to ttie Bank is hereby waived. Any demand in respect 
of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK. 

SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

DATE BOND EXECUTED:___

By this bond, We (Name of Bidder}______ (hereinafter called “the Principal”) and (Name of
Surety)____ '____________of (Name of Country of Surety)_______________, authorized to
transact business in the Philippines (hereinafter called “the Surety") are held and firmly bound unto 
National Power Corporation (hereinafter called “the Employer”) as Obligee, in the sum of (amount 
in words & figures as prescribed in the bidding documents), callable on demand, for the payment 
of which sum, well and truly to be made, we, the said Principal and Surety bind ourselves, our 
successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the______ day of
____________20______, for the____________________ (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to him 
by the Entity during the period of bid validity:
d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Perfonnance Security in accordance with the Instructions 
to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF’GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instmctions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

I PRINCIPAL SURETY

SIGNATURE(S). SIGNATURES(S).

NAME{S) AND TITLE(S).

SEAL

NAME(S).

SEAL
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REPUBLIC OF THE PHILIPPINES )
CITY OF________________________ ) S.S.

BID-SECURING DECLARATION
DESIGN. SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 

PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS),
LuzP22Z1425Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

//We1, the undersigned, declare that:

1. //We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. //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 enforcement of the Bid Securing Declaration under Sections 23.1 (b), 34.2, 40.1 
and 69.1, except 69.1 (f) of the IRRof R.A. 9184; without prejudice to other legal action 
the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a)

(b)

Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

/ am/we are declared ineligible or post-disqualified upon receipt of your notice to 
such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this____ day of_____
20____at____________ , Philippines.

[Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

Select one and delete the other. Adopt same Instruction for similar terms throughout the document.
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Standard Form No: NPCSF‘GOODS-07

Omnibus Sworn Statement (Revised)

I
REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF_____  )S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other]
[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];
[If a partnership, corporation, cooperative, or joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one, delete the other]
[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney;
[If a partnership, corporation, cooperative, or Joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. [Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
govemment/foreign or international financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, membership, 
association, affiliation, or controlling interest with another blacklisted person or entity as defined 
and provided for in the Uniform Guidelines on Blacklisting;

4. Each of the documents submitted in satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all statements and information provided therein are true 
and correct;

5. [Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted;

6. [Select one, delete the rest:]
[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the Procuring 
Entity, members of the Bids and Awards Committee (BAG), the Technical Working Group, and 
the BAC Secretariat, the head of the Project Management Office or the end-user unit, and the 
project consultants by consanguinity or affinity up to the third civil degree;
[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Committee (BAC),

I
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I

the Technical Working Group, and the BAG Secretariat, the head of the Project Management 
Office or the end-user unit, and the project consultants by consanguinity or affinity up to the 
third civil degree;
[If a corporation or joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAG), the Technical Working Group, and the BAG Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in compliance 
with the Philippine Bidding Documents, which includes:

a. Carefully examining ail 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 forthe contract to be bid, if any; 

and
d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or any 
form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the obligations 
and undertakings in the contract shall be sufficient grounds to constitute oriminal liability for 
Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of confidence 
through misappropriating or converting any payment received by a person or entity under an 
obligation involving the duty to deliver certain goods or services, to the prejudice of the public 
and the government of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as 
amended, or the Revised Penal Code.

I
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

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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I
Standard Form No: NPCSF-GOODS-08

BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers [insert 
numbersl the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF 
PALANAN SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS) ( LuzP22Z1425Se) in conformity 
with the said Bidding Documents for the sum of [total Bid amount in words and
figuresi_______________________________  or such Other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a perfonnance security in the form, amounts, 
and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding 
Documents.

We likewise certify/confirm that the undersigned, (for sole proprietorships, insert: as the owner
and sole proprietor or authorized representative of /Name of Bidderi_________________ has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’s behalf for the \Neme ofproiecti____________ of the National Power Corporation [for
partnerships, corporations, cooperatives, or Joint ventures, Insert: is granted full power and authority by the
[Name of Bidderi__________ '______________________ to participate, submit the bid, and to sign
and execute the ensuing contract on the latter's behalf for \Name ofProiectl______________ of the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of our 
bid.

[name and signature of authorized signatory] [In the capacily of]

Duly autiiorized to sign Bid for and on behalf of.
[name of bidder]
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I 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:

I

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
frame and address of Supplier] (hereinafter called the “Supplier”) shall; deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of famount of guarantee iri figures and words!.

We, the frame of the universai/commerciai banki. as instructed by the Supplier, agree unconditionally 
and irrevocably to guarantee as primary obligator and not as surety merely, the payment to 
the PROCURING ENTITY on its first demand without whatsoever right of objection on our part 
and without its first claim to the Supplier, in the amount not exceeding famount of guarantee in 
figures and words).

We further agree that no change or addition to or other modification of the terms of the Contract 
to be performed thereunder or of any of the Contract documents which may be made between 
the PROCURING ENTITY and the Supplier, shall in any way release us from any liability under 
this guarantee, and we hereby waive notice of any such change, addition, or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted by the 
PROCURING ENTITY.

Yours truly.

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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I
CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, fName of Bidder) 

duly registered with the DT! on_______________.

IS

This further certifies that the articles forming part of the product of fName of Bidder)_______.

which are/is fSoeciM_____________________________________ ..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 fName of Person/Entitv)

connection with his intention to participate in the bidding for the fName 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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(ESS Foundation Detail)

GUARDPOST/ COMFORT ROOM 
(Foundation, Roof Framing, Roof Beam, 
Column & Wall Footing)
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J
J
I NATIONAL POWER CORPORATION
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LEGENDS:
CP 'CUARDPOST 
Cfi -COwrOftT ftOOki 
C -CISTERN 
ST -SEPTIC TANK

EWT -ELEVATED WATER TANK

ESS “ENERGY STORAGE STSTEM

• -PER1UETER FENCE 
<0ARSED MRE)

-CONCRETE ANCHOR

PALAWAN ISADELA '

Pl«

M^r.OJiAS

fom^ fUK
LOCAIMjN iaap 

----raTTffOTE—VICINITY MAP 
rTTOIE

RSFER TO ELECTRICAL 
ORWNGS FDR SVrfTCKYARO 

LAYOUT

\ 'MM/M.

t^T YiTTITrrr:^ L iAnMiU.ilu 1 1 n 11 n
f-tTHrimliJ \ Mil

1 !
X \

1 iii-
1 Ml ^HiTm ill,

'TiTT
,1L lUi

TTpT
rrl 1::;
rfffiTT 1 f:

ilL
yr J. IJJ.

1 1 1 ■ft h i i 11
ttiTtl

J 1 iiiUi 111111 * Til'nT 1 1 M'M Liffll, 1 hill

NOTES:
1. ALL nuCNSONS AR£ IN UUJUCTERS UNLESS OTHERWISE 

INDICATED.
2. ELEVATIONS ARE IN UETER UNLESS OTHERMSC SPECmSD. 
2. THE SUPPLIER SHALL VERIFY ALL CMUEN90NS PRIOR TO

CCNSTRUCnCN. THE NPC SHALL BE NOTlFkED OF ANT 
DISCREPANCIES OR INCONSSTENOES

SITE DEVELOPMENT PLAN
V-^-17JPciSPV-SOC-17.001 SCALE 1:600

NATIONAL POWER CORPORATION 
AGHAM ROAO. OILIMAN. QUEZON CITY

muCCT; ccac«i tuwr, BQNPW. WMilATOj TOTHa AMD coni 10l>l0 W 
MMt n^cKLifiw svrm mm EW>

lOCCOC auA.NiMwi.Ku

SITE DEVELOPMENT PLAN
(PALAWAN SOLAR POWER PUm) y

ST on Wl

SUM

CMkAACXT

elsl

UFTH

»WhO.PalSPV-BDC-17.001 tnawLuzP22Z1425Sa

a>i£ AS SHOWN BID DRAWING
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LEGENDS:
C -CSTEKN 
W -ElEVATEO WATER TANK

Q -CONCRETE ANCHOR

CONCRETE ANCHOR

GRAVEL SURFACI

VERTCN MS

-«200min

DETAIL A

0 s o [S £1 0 SI 1?J ;9l E SI ® E ID 0 / ra is1
&iU S IC (D 2) ^ !S 2] (§■ 0 J r |bj a

& Si S l£ lS; I?' 'a (s' C' B fei E la [§j J: re

jesi [5jXia.£i2;is;i3-£^iiEE!2;!s!iSiS

1 j

s is !H 15 K L?) B S, S S E E 5 la a 1?

I
i

; rs: -o, 15" fs] IS) loT e; E 5 is! S la la :s' 1°

LAYOUT OF ZOCALO WALL, GRAVEL 
SURFACING & CONCRETE ANCHORS 

(W/ANCHOR DETAILS)
PolSPV^B^lT.OM SCALE NTS

-SOOmlfi.-

PLAN
-SEE DETAIL A

Gravel surface

Fa s

vertical bars

FOOTING BARS

SECTION

CONCRETE ANCHOR
PolSPV-BDC-17.002 SCALE NTS

NOTES:
1. ALL nuEKSlONS are H imWETERS IWIiSS OTNERHS 

(LOCATED,
2. THE SUPRUER SHALL VERIFY ALL 0RIEN90HS PRIOR TO 

CONSTRUCTKM. T)C KPC 91ALL BE NOTIFCD OF ANY 
KCREPAHCIES OR ncOHSeTENCIES.

■MTinev BcvacN

NATIONAL POWER CORPORATION 
AGHAM ROAD. OCLIMAN, QUEZON CITY

mflfCT IOTKBimT.Btll>OT.ItfTAtlATlCMai»qAP<«l—aa«H0AAiL*»tl w 
PKCsa Nftss r>mii AAn« IM

LCCkTDK -— ‘-------------
LAYOUT OF ZOCALO WALL GRAVEL SURFACING 

S CONCRETE ANCHOR (W/ANCHORS)
(DeTAAS)

rr CMq) oate
KSMQ

CAUW

HfVTNSD mwCTiiiPCATNOn.

CMWSXT

0£C

Ufa*

kS^doJa
KnCML

MCOtiiTNOCO: ^a.TKP

CM KX PaISPV-BDC-17.002 »c. LU2P22Z142SSa

SUE; ASSHOWN BID DRAWING
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LEGENDS:
CP -CUARDPOST 
CR -CCurORT ROOU 
C -OS7WN 
ST -S£PnC TANK

EWT -0£VATED WATER TANK

ess -EHBRCY STORACe StSIEU

•-PERWETER FENCE
(6AR6E0 VIRE) 

la\ - CONCRETE ANCHOR

D
R Q A B

RfflR TO aiCTRJCAt 
CAAIVINCS FOR SiKTCHfAftO • 

LAYoyr

y?/mmy/A

]mii 1 j e 1 1 11: f1 1 1. 1 1 1 ll ‘IT‘ TTfiT 1 l! lii.iM Tt 1 IT tr
:: 11: i 1:1 I'M III i'+lxiii!
iTTiTTi i 11:1 ; 1 1 i 1..........

Mil 7TT H1 i 1 1 1 HI H!:fli il; IIhi I 1 .111.ul
\mn
! Iiliiriwm

lOOUU uKC PIPE 
GOtNO TO CSTERN 

“ (SEE OEM. FOR 
C3STERN « GUTTER)

CUTTER(RAM WATER 
— COHECTQR)

PoESPV*

DRAINAGE PLAN
.003 SCALE 1:600

NATlPfC#REVe«N

NOTES;
1. ALL DUENSUNS ARE IN UUJUEItRS UNLESS OTHERWISE 

tOfCATQ.
1 THE SUPPLIER SHALL VERffY ALL DUENSCNS PR90R TO 

CONSTRUCTKIN. THE NPC SHALL BE NOTV1ES OP ANT 
DSCSEPANCjES or IHCtNSiSTENClES.

A. POltMHYL CHLORDE (PVC) PIPE SHALL BE UNPLASDClZEO 
CONFORHINC to IS044SS OR EOUIVALENT.

& HINIHUU SLOPE USED FOR DRAINAGE PIPE SYS TEN SHALL 6E 
$«0JSX

6. Aa TREES AND SHRieS MTUN THE SOAR SITE SHALL 6E 
CLEARED AND GRUDBO.

7. WORK THIS DRAWING MTH STE OEVELCf UENT PLAN 
(PcJSPv-eoc-Mn).

NATIONAL POWER CORPORATION 
AGKAM ROAD. OILIMAH, QUEZON C (TV

no4CT. ocw. aumT. cejvgfr, wrALuron. tut»o mo ww«mc»w>c e* 
$0AM pvocm WTUO tWlM CWVtB gs>

ioc«T<M, aigiawHM.»4aA

DRAINAGE PUN
(PALAWAN SOLAR POWER PLANT)

i* 099 Gate

MSAnQ)

wenw pfwoPAi
CMUMtWT
Eire.
MfCH

h.l’Je'nwza'

SeBRA

iM.NftPa1SPV-BOC-17.003

KJlL AS SHOWN

KUNftLu£P22Z142SSe

BIO DRAWING
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NOTES:

ll Jj C-F

[®J-n c-F

Trf - 
lVj c-f

®C-FLJ SC-F

rm~lTPjJc-f

L“J LTU
4-1 C-F

Hiic-r

L-J ®C-F

r¥1c

Lr_l ffi1C-F r.

Jj c-F
renLl

LTIJ an c-F rr

u c-F l_ J c-r

Snc-F

4a1

LJ
r^-ic-F rr

Jj c-F

L-J L~J
r\ c-F

UNIUUU COUFSESSVC SIStKSTX OF KWCfiOI 9Ua K 
20,7lffti AT 29 OAT POUCO.
ffincFOvo Sim. BARS sua corcfu to latest
SfOCKVOns OF FNS FW CCFOlillCD S1SL BASS OtAOE 279. 
AliOWASLE eCABHO CAPACITY CF SOU SHALL NOT BE LESS 
THAN 19,000 KC/U'.
ALL ASPECTS OF CONSDUCTION AM) DETAJUKO CF 
REINTCFCEUENTS 9LAU BE N ACCWSANCE HTH D£ LATEST 
EClTlCtl CF Ad CCtt
DECREE OF CCUPACDON CF BA07U 9UU BE 90X CF 
RELATIVE COCnY,
THE DESCN OF THE MOUHIIHC S1RUCTWE INCLUDING DC 
rOUNOADCN SHALL BE PREPARED BT THE SUPPLIER SUBJECT TO 
RPC'S REVIEW AM) APPROVAL. FtUL OUENSION SHAH BE IN 
COJSHRADON CF THE MXIUUM RE0UIREUEN1S 
ALL DMEHSIONS ABE IN UUUETERS UNLESS OTHERWISE 
SPEQFQL

, ZSOmgTi BASEPLATE
PdSPV-BOC-17.004 SCALE

FOUNDATION PLAN 
NTS

GUSSET PLATE >

c
------- 7-----

0 Q c
'pc I A AA U

If)cs
BB

0 ^

250min\

BASE PLATE

-ANGLE BAR 
-ANCLE BAR

ANCHOR BELTS W/ STD. 
NUTS « MASKERS

GRAVa SURFACE-

2-LAYER CHB VBTK VERT. 
BARS AND
NCR. BAR AS SHOWN M1K 
UERTAR TOPPINC

ANCHOR BOLTS W/600mm. STD. NUTS IN WASHERS m w FGLTVERTICAL BARS

B I FOOTING BARS

ZOOmin.

SECTION

ANGLE BAR 
TDE BARS

I Ravel surface

VERTICAL BARS

FOOTING BARS

100UM THK. SAND AND 
GRAVEL BEDDING

na ▼ \ ✓/
/(>

///
HtWT

>
z.

//
/ 'S .----- TRANS. BARSz

*00min.

-LOWanjOlNAL 6ARS

ZOCALO WALL
PolS'V-BdC-17.004 SCALE NTS

PLAN

COLUMN-FOOTING (C-F) 
Pd?vaB^17.00A SCALE HR

KLT\R£CrPCV^CM

NATIONAL POWER CORPORATION
AG HAM ROAD, DILI MAN, QUEZON CITY

IOCA1UBC OXA&L P*lAHAk. B4JE1A

TYPICAL MOUNTING STRUCTURE
(FOUNDATION PLftN, SECTION & DETAILS)
ev Q*0 Cb^TE

ccseieD 'it
CAWN fh

mOAL CNCH/AtofT.
94woa
0£C.
ICCH

KLU&OOZA

CM&iopais p V*6D C *17.004 9Ec&.>ciLu2P22Z1425S e
ttJO: AS SHOWN BIO DRAWING



PfiEfASRlMTEO WGIE B«

CKiNNEL HOT DIPPED WlVANiZEDE

PREWSRiCWtB WCLI eW HOT DIPPED 
CA1VWI2ED

J

J

SOUR PANEL PORTRAn 
OftlENtATOH

DETAl A

DETAIL C

~ _(PREFABRICATED ANCLE OW! PrWJINC 
STAND HOT DIPPED GALVANIZED

DETAIL a

PolSPV-
FRAME

'.DOS SCALE NTS

STAINLESS STEEL 
BOLTS AND NI/TS

US PUTE HOI 
DIPPED GALVANIZED

ALUUINUU KID CLAMP
or

H STAINLESS STEEL 8DL7S AND KITTS 

HUS PUTE HOT DIPPED GALVANIZED

DETAIL A DETAIL C
PolSPV-edC-17.00S SCALE NTS PdSPV-B^C^TT.OOS SCALE NTS

DETAIL B
.DOS SCALEPolSPV*

KAn«evfcv»N

NOTES:
1. US£ STRUCTURAL GRADE ST££t SHAPES. BARS AND 

PLATES CONFORMING TO ASTU A36.
2. AU STRUCTURAL STEEL SHALL BE TABRICaTED AND 

ERECTED IN ACCORDANCE WTTK THE AJ5C
SPcancATtONS and code of standard practice.

y ALL STRUCTURAL STEEL ARE HOT QlP GALVANIZED iN 
ACCORDANCE WITH THE LATEST EDmON OF THE ASTU 
A123.

4. THESE DRAWINGS ARE FOR BlOOiNG PURPOSES ONLY. 
THE SUPPUER SHALL SUBMIT THE APPROPRIATE DESIGN 
FOR THE MOUNTING STRUCTURE SUBJECT TO NPC’S 
REVIEW AND APPROVAL. FINAL DIMENSION SHALL BE IN 
CONSIDERATION WITH THE MINIMUM REOUIRCMENTS.

5. THE INCLINATION ANGLE OF THE SOLAR PANELS 
MUST BE 10*.

0at&: NATIONAL P OWER CORP 0 RATION
AGKAM ROAD. OILIMAN. QUEZON CITY

PFOCCT WVr*. SLP^T. t£LAtn. ifitiiLLAfQC. TUItC n—1Tr~Tl «T ttUW
MlAI »V4«UL HVm»1TTDI(imiM

ICCAUCM <ULm»*UW*Mi ISAUtA

mifc TYPICAL MOUNTING STRUCTURE
(FRAME & DETAILS)

BT 0¥6 £MT6 KuSnDOM
iwlMl W ^CCS«fO

MVM

RfVPHED PS»<CP«.E>r75.'«^KH7

CMMOn

EUC. if^fT

iccx wmJAJLUd

o«*«Pa1SPV-BDC-17.005 SKS.eLuzP22Z1425Se

UML AS SHOWN BID DRAWING tit* 0
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PREFAB5ICATI0 ANGIE BAR

SOAR PANEL PORTRAIT 
ORTENTATTON

PBEEABSCATED ANGIE BAR 
HOT DtPPEO GALVANEEO

SOAR PANa POPTRAff 
ORIENTATION

PREFABRICATED ANGII BAR HOT DIPPED 
GALVANIZED

PREFABRICATED ANCLE BAR FRAUINC 
STAND HOT DIPPED GALVANIZCD

1-------------

sa
j... * ^ s

T r— aJ 8J l l U iawyj»viPJ

LEFT SIDE ELEVATION
pQiSPv^-e^iz.ooe scale NTS

pasPV'
RIGHT SIDE ELEVATION

'.006 SCALE NTS

NOTES:
1. USE STRUCTURAL GRACE STEEL SHAA'ES, BARS AND 

PLATES CONFORMING TO ASTM AJ6.
ALL STRUCTURAL STEEL SHALL BE FABRICATED AND 
BRECTED IN ACCORDANCE WTTH THE AISC 
SPECIFICATIONS AND CODE OF STANDARD PRACTICE. 
ALL ANGULAR BARS ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH 'WE LATEST EOmON OF THE ASTM 
A123-
THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 
THE SUPPUER SHAU. SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING STRUCTURE SUBJECT TO 
NPC'S REVIEW AND APP>fiOVAL. FINAL DIMENSION 
SHALL BE IN CONSIDERATION WITH THE MINIMUM 
REQUIREMENTS.
THE INCU NATION ANCLE OF THE SOLAR PANELS MUST 
BE lO.

2.

3.

4.

S.

•MTVfCtf fCVSlSN

NATIONAL POWER CORPORATION 
AGHAM ROAD. OLIUAN. QUEZON CITY

macct' MUM. sumx gclm
mjui rv4na RYMmuH fimM m

lOWTIQPt CU03*. PJEflEUi

MS M0 eOMMUMK M HJjUW

TYPICAL MOUNTING STRUCTURE 
{RIGHT « LEFT ELEVATION)

tt OM 0A1E
tfSCNED ■in
nvftti r1*

CfVUMtOfT
aic.
tfCK

Lfl£K002A

RSCtM^foqK

CM«. NO. Pa IS P V*8 DC*17.006 SFf«. »cLuzP22Z1425S6

KMt A$ SHOWN BID DRAWING



PURUNS PURUNS

FRAME LAY-OUT

PURUNS

PolSPV-^C-l7,OQ7 SCALE NTS

NOTES:
1. use STRUCTURAL GRADE STEEL SHAPES. BARS AND 

PLATES C0NF0RUIN6 TO ASTU AJ6.
Aa STRUCTURAL STEa SHAH BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE AISC 
SPECIFICATIONS AND COCe OF STANDARD PRACTICE 
ALL STRUCTURAL STEEL ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDITION OF WE ASTU 
A123.
THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 
THE SUPPUER SHAa SUBMIT THE APPROPRIATE DESIGN 
FOR THE MOUNTING STRUCTURE SUBJECT TO NPCS 
REVIEW AND APPROVAL FINAL DIMENSION SHALL BE IN 
CONSIDERATION WIW THE MINIMUM REQUIREMENTS.

2.

3.

HkTUtCOrRCVSON

' BOLT HOLES

□[ ^ N f ^ 1 * F ^ ^ r ^ \r*\'

/ PURLINS ” PURUNS
Aw* ^ W

PURUNSJ r, '—y. ' .> ij ini iMi :L t\ ------ '
PURLINS PU^NSA PURLINS\

}
—/1

iA
V y

/ ^ —“ ^y.\ X
f rill ■ ILIL liii Till- —' IIII. -------------m

PUTINS PUTINS7 PURUNS

7 7 7 777 7
k PURUNS PURLINS PURUNS

:■   y, 'y ■\ X
1 1 li. L nil III 1 ■ nil in 1 1 »ll A/----^-------------- -/ PURLINS PURLINS PURUNS
i
\
)
1 X y y ' .... y.
r -------- JUI Ul I .-JIM IM I 1 ill *

k PUTINS PURUNS puSlins

[U
L \<£ 6 4 \6 6 6- ' s\

■BOLT HOLES

-FRAMES

• BOLT HOLES

-MID CLAMP

-BOLT HOLES

-BOLT HOLES

■ BOLT HOLES

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN, QUEZON CITY

3 V NIMU

LCCAKH CULAM, MLMAH, OAULA

TYPICAL MOUNTING STRUCTURE 
(FRAME LAYOUT]

6Y Ota on
C£9M&

CMMN
1 u-

REVTAtD FftKVjU, UCft/MO<7.

CMMKKT

ElK.

If CH

siehjrra; RL
-"S^KOOZA

i.te’itnu

PM «-PalSPV-BDC-17.007 SFECLM.Lu<P22Z1425Se

SSNL AS SHOWN BID DRAWING



HSOL»R PANEL

FRONT ELEVATION
Poispv^B^n.oofl SCALE NTS

PflISPV*
REAR ELEVATION

17.008 SCALE NTS

NOTES:
1. use STRUCTURAL GRADE SIEa SHAPES. BARS AND 

PLATES CONTORUINC TO ASTU A36.
ALL STRUCTURAL STEO. SHALL BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE AJSC 
SPECIFICATIONS AND CODE OF STANDARD PRACTICE.
AU STRUCTURAL STEEL ARE HOT DIP GALVANIZED IN 
ACCORDANCE WITH THE LATEST EDmON OF THE ASTU 
AT ZD.
THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY, 
THE SUPPUER SHALL SUBUIT THE APPROPRIATE DESIGN 
FOR THE UOUNTINO STRUCTURE SUBJECT TO HPCS 
REVIEW ANO APPROVAL. FINAL DIMENSION SHALL BE IN 
CONSIDERATION WITH THE MINIUUU REOUIREMEKTS.

2.

D.

i.

MltfCOfRfVUN

NATIONAL POWER CORPORATION 
AG HAM ROAD. OILIMAN. QUEZON CFTY

lccattck CUJBU PALWW. B fun

TYPICAL MOUNTING STRUCTURE
(FRONT iREAAELfVATiCN}

o*s OhTf

otsoo
CAAXV —tr—
KVCMD moHS>cxi»po<i.
CMLMtOn
Bit
tfOl

Kt-lfeWDOZA
F*9CFNU

eeccHOccD.

CMC NO Pa IS py.B OM 7.0Q 8 LuzP22Z1425So

scu£: AS SHOWN BID DRAWING
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FRONT VIEW ELEVATION WITH GUTTER
PalSPV-B(tC-17.OI0 SCALE NTS

GUTTER SUPPORT; 
PUT BAR 20X2LN

GUTTER SHEETS; 
2MU THK, UETAUJC 

RUSTIC

100 UU DIA UPVC PIPE 
GOWG TOOSTERN 

(INCLUDING PIPE SUPPORT]
QA TO CISTERN

DETAILS OF GUTTER & SUPPORT

CLJTTER SUPPORT; 
L20X20X2UM

GUTTER SUPPORT: 
L40X40X3UM

P0ISPV-B6C-17.OIO SCALE

GUTTER
100 UU OiA. UfVC PIPE 
GOtNG TO CISTERN

NOTES;
1. AU DIMENSIONS ARE IN MILUMETERS UNLESS 

OTHERWSE INDICATED.
2. THESE DRAWINGS ARE FOR BIDDING PURPOSES ONLY. 

THE SUPPUER SHALL SUBMIT THE APPROPRIATE 
DESIGN FOR THE MOUNTING STRUCTURE SUB£CT TO 
NPCS REVIEW AND APPROVAL

GUTTER SLOPE = 0.5S

NATIONAL POWER CORPORATION 
A6KAM ROAD. DILIMAN, QUEZON CITY

tCOICK eUAKfALUUKUUlA

TiTil TYPICAL MOUNTING STOUCTURE WTTH GUTTER 8 DETAILS 
OF GUTTER SUPPORT 

EFAONTELEVATIONS ESOMETIUCVIEW) .

H.LMENDOZA
$T MS

(CSSXO

CRMW r
ftfVCHtD

CMMon
euG
hCCH

twi«Lpa!SPV-BDC-17.010

XML AS SHOWN

srtcvv>LuzP22Z1425Se

BID DRAWING
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—GUTTERCUTTL®

ICOmm uPvC PlPC

DOA'L a
PIPE AJJOlOfi 6L0CK 
SPACfD 0 3 UtTIfiS O.C.

CISTERN & GUTTER ELEVATION
PdSPV“EOC“l 7.011 SCALE

NOUS:
1, ALL OiWsNSIONS AJ?C IM MIUJUETEftS LWlESS 

OTHERWSS JnOiCATlD JN TME ORAWNC.
2, UjNIHUU COMPrttSSiVt STREKGTH OP CONCRETE 

SHALL 8C fC-aO-TUPa AT 28 DAYS.
5, ftflNrOfiONC STEEL BARS SHALL COWPORM TO THE 

REOUiREwEnTS Of THE PNS fOfi DETORwED STEEL 
OARS GRADE 275.

4. THIS OFUWINCS ARE FOR BIDOINC PURPOSES ONLY. 
THE SUPPUER Shall SUSurr THE APPROPRIATE 
DESIGN FOR THE CSTERN AND CUTTER SUSjECT 
TO NPC*S REVIEW AND APPROVAL.

5. The inclination angle OF THE SOLAR 
PANELS UUST 6E ICT.

S. THE SUPPUER SHAa PROVIDE OVCVlOW PIPE 
FOR THE 0 STERN THAT SHAU SLUT THE ACTUAL 
STE CONDITION

10UU OIA. REBARS 
I&-10UU CIA. REBARS

ANQX BAR

lOOnvri i/PW pipe

?00k200m
X-

IGOmm uPVC Pipe 
nm.

PLAN
SECTION

STAJNLiSS
STEa. CLAUP
HAif PIPE AND
WCHCfi BOCIS

DETAIL B
PolSPy-^-l7.flll SCAU 1:75 PalSPV-

PIPE ANCHOR BLOCK
17.011 SCALE NTS

N*T\JREGf REV.O)

NATIONAL POWER CORPORATION 
ACHAM ROAD, DlLfMAN. QUEZON CITY

ICCAKk CUlAALPAlANAN,a.eUA

TYPICAL CISTERN & GUTTER ELEVATION 
(SECTION & DETAILS]

n o«x> o*ie
KMNgO "YilPJi

RfVfrttO PRjsCTiU. ENCR
CNVMROfl
£l£C
ucdnr
OMM> PalSPV-BDC-17.011 !KcswLuzP22Z1425Se

SCML AS SHOWN BID DRAWING
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J

J

.CT UA71C HAND PUUP 
2 CPM MIN. aOW

2-12mfH» TOP & 60T 
CtnTNUOOS SAPS

TO STORAK TAKKC

100mm < ASS
PIPE sot 40 I

WTN INSECT SCREEN J
(AjR vENTi

16mm 9 STAINLESS 
STia RUNG SPACED 
e 0.40NETERS O.C.

STAINLESS STEEL SCREEN MTH 
BRASS FOOT VAilt

— I2mm» O 0.20U O.C.B.W 
MANHOLE lOOmm e INLET

STIRRUPS
lOmrnf 0

DETAIL OF BEAM 200mm 0.C

12fTvn< 0 0.20BEAM (SEE DETAIL Z)
METERS O.C.

OVER FLOW PIPE 
100mm f W/ 
INSECT SCREEN

12mm e 0 0.20M O.C. 
16mm * ® 0.20M O.C.

——32rnm P G.I. Pipe
— 16mm e 0 0,20M O.C. 

12mm < 0 0.2CM O.C.16mm * STAINLESS STEEL 
RUNG SPACED 0 
0.40 METERS O.C,

WturCOuPACTED
GRADING FILE
SECT ON BSUMP PIT

12mm* O 0.20M O.C.B.V

ISOmm THC SAND 
& GRAVEL BEEOING

2000

150mm THK. SAND 
k GRAVa BEDDING

SECTION A

OVER aoW PIPE 100mm «-
16 DO

SUMP F1T-

■4_

-1^ tE-

o
--S

2 -100mm • INLET

-\ 100mm « ASS 
\P1P£ sea 40 
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NOTES:
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CONCRETt aooft AND ROOF THlOtNESS SHALL BE liOMU 
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2. ALL OIUCNSICNS. ELEVATONS AND SPAONC CF REBARS 
ARE IN UlLUUEtERS UNLESS OTHERVilSE SPEOF1EO.

3. UINUUU COMPRESSIVE STRENGTH Of CONCRETE SHALL BE 
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NOTES:
1. ALL DIUENSCNS ARE IN UUWETERS UNLESS OTHERWSE 

INDICATED.
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a HELDS ON Aa GUSSET PUTES AND CONNECTONS SHAa 
BE FILLET MELD Aa AROUND.

8. HELDINC SHAU CONFORM TO £70 SERIES OF THE 
SPEOnCARONS FOR UlO STEa ARC ViElDlNG ElECTSODES 
ASTU A2J1
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CONDITION.
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DUENSION SHALL BE IN CONSIDERADON Dr THE MINIMUM 
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NOTES:
1. ALL EOOlPUENT RATINGS EXCEPT FC« THE SPP, ESS AND ORT TTPE TRANSFORMER AS SMOKII 

ARE IfffilCATIVE AND FCfi BIDDING PURPOSES OMLT. ACTUAL OUANDTICS. RATING AND SEES 
Of PV-ARRATS. tNVERTERS. CTRCUn BREAKERS. WIPES INCLUDING All NECESSARY MATERIALS 
AND ACCESSORIES TO FUNCTION AS INTENDED SHALL BE DETERMINED BY THE SUPPUER BASED 
ON THE ACTUAL SYSTEM RECUlREUENTS

2. THE DETAILED OESIW AND NECESSARY CALCULATION FC* THE REQUIRED NUMBER AND SIZES 
OF PV-ARRAYS. INSERTERS, WIRES, CONDUITS AND CIRCUIT BREAKERS IKaUOING INDOOR AND 
OUTDOOR UGHTINC SHALL BE SUBUinED FOR NPCS REVIEW AND APPROVAL

5. ALL ELECTRICAL WORKS SHAa BE DONE IN ACCORDANCE WTH THE LATEST PROVISIONS Cf 
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7. THE KVA RATING OF THE DRY TYPE TRANSFORMER (DTT) FOR SPP AUXlUARIES IS ONLY BE 
INTENDED FOR THE POWER ANO UCHTING LOADS OF THE SOLAR PV PLANT.
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LATEST PROWaOKS Of THE PMJUWNE ELECTWCAL CCCE AHO 
COMPLY WTH THE RUES ANO REGULATIONS OF THE LOCAL COOES ANO 
STANDARDS

2. EXPOSED NON CURRENT* CARRYING UETAL PARTS Of EOUiPWEnT AKO 
CONDUCTOR ENCLOSURES SHALL BE PROPERLY CRGUNDED.

3. THE SUPPUER SHAU PfiOvtfff AU NECESSARY LINE HARDWARE FCfi THE 
TAPPING Cf THE PROPOSED TIE UNE TO THE EMSTING BUS PALAHAN OPP. 
ORAWNCS SHAU BE SUQUITTD PCR NPC APPROVAL

4. THE ISOkW OUTPUT OT SOlAft PV SYSTEM AND THE 120kW OUTPUT 
or ENERGY STORAGE SYSTEM SHAU BE INTIGfiATID TO THE 
EttSnsO PALANAN O.ekV BUS. THE SUPPUER SHAU PROVIDE AU 
NECESSARY UOOULIS TO EUUY COMMUNICATE VrtTH THE EXISTING 
DIESEL GENSETS AT DIFFERENT RATINGS AND MAKE.

5. AU eOUlPUENT IN SHADED CZZZ] PORTION ARE E»$TLS& ALL OTHERS 
ARE INCLUDED IN THE CONTRACT.
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t*0£a DESIGN, SUPPLY. DELIVERY. INSTALLATXW. TESTING AND 
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SOLAR PV PLANT (SPP)
PdSPV-SQE-17.003 SCALE NTS
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SWITCHYARD 
PdSPV-BBE-17.003 SCALE NTS

NOTES;
1. REfXR TO DRAMKC NO. PolSPV-SDE-17.004 ANO 

PdSPV-SDE-17.005 TOR THE SOLAR PV PLANT TAKE OFT 
STRUCTbFLE DETAILS.

Aa DIMENSIONS 
SPECflED.

INDICATED ARE n UllLUfTCFB UNLESS OIXERRISE

J THS DRAWING IS COWCEPIIW. AND FOR KWIHO PURPOSES ONLY. THE 
SUPPUER SHNX tOFTFT THE APPROPRATE AND SmTASlE LOtADON OE 
ECUPUDJT/STRLCnjRES, PULLBOT (96). COUMUNtCATON, AM) POWER LINE 
ROLRE AS SHOWN TO SKI AOUAL FIELD REOUlRENENIS AND 10 BE 
SUBUinED fOR wot REVIEW WO APPRCNAL

*. Aa EQUIPUENI IN BROKEN EIII] LRvES ARE FOR FUTURE KSTAUADOK. 
Aa cnCRS ARE iFeuEffi w tw oontract.

LEGEND:
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(J) — ESS TRANSFORMER 
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NOTES:
1. THIS DRAWING IS CONCEPTUAL WO FOR eccwc PISPOSES ONLT. THE SUPPLIER SHALL 

loomn THE APPROPRAtt AND SUITABLE LOCATION Of EOO'PUENT/SIRUCIURES, 
COUMUfflCATIOlL AND POWER UNE RCWIE AS SHOWN TO SITU AOUAl nUD REOUUffliEHIS 
US) 10 BE SUSUfUED FOR NFC'S REVIEW WD APPROVAL

2. TRANSFORMER LOW VCLTaGE AND HICH VOLTAGE BUSHINGS SHAa BE PROVOEO 
WTH INSULATING SIROUO AND ALL NECESSARY ACCESSOfflES FOR TEftUINATON 
OF SINGLE OR MULTIPLE CABLES

}. TRANSFORMER UNKS SIva BE GROUNCQI AT TWO FONTS DI7CDNALLY OPPCCTE EACH 
OTHER. THESE CONNECTCMS SWU. BE MADE FR«I TWO WFEROJI FONTS Of THE 
CfiOUNOKC GRIO. TRANSFORMER NCUIRAl CONMCTOR SHMi FRCNDED WITH COPPER-OU 
STEEL GROUND ROD.

4. THE NUMBER OF UGHTNING ARRESTER SHOWN IN THE BID DRAWING IS INDICATIVE 
ONLY. THE SUPPLIER SNAa PROVIDE SUFFICIENT NUMBER OF UGH THING 
ARRESTERS WHICH ARE TO BE STRAIEGICAUY LOCATED TO PROTECT THE ENTIRE 
SOLAR PV PLANT SWITCHYARC PROM UGHTNINO STRIKES THE LOCATION Of 
UCHINING ARRESTERS SHAa NOT CAUSE SHADING ON THE SOLAR PV ARRAYS.

5. Aa DIMENSIONS AS SHOWN ARE M MLLftOERS ItOESS OTHERWISE INDICATED.
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E DETAIL—A
E OETAIL-E 

EE OETAIL-H E OETAIL-G

P deTAIL-C

I KTAl M1H 100 fTVTi^ nSUUUD COm CONWCTCR S»1ALL 
APftJD 70 Aa MAJOR COUIPUENT 9JCH A$ INV05TO, DC 60X. AO 
ccueocR ecx and transtorucr.

2. DETAIL *A, 0, C. E & r SHAU. K APfUED TO MOUNTING 
STRUCTURE CROUNDtNS.

3. OETMl ’D* 9^AU BZ ARRUEO TO FUSE DISCCnNtCT SMTCH, 
UCHTNWC RROTICnON SYSTEM CROINDINO.

4. DETA4L V* SHALL BE APPUCD TO SCLU90N FtNCC CAOUNOlNG.

5. CRCUNOINO CONOUCIOR SHALL, 6C CMBCDCO AT LEAST a«CU.

6. THIS ORAMHC SHAU. BE MCRKES MTH DRAWNC NO. 
Sfltspv-eoe-i 7.007.

7. ALL EOUlPHfNT IN &A0E0 Cl"3 PORTION ARE FOR FUTURE 
INSTALLATION. Aa OTHERS ARE INOUOED IN THE CONTRACT.

0. Aa 0IMCN9CNS INDICATED ARE IN UaMCTERS UNaSS OTKERWSC 
SPECtflED.

SEE QC^AIL-Fi 
SEE DETAIL-6
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SYSTEM (WITH ESS) 
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DETAILS OF GROUND CONNECTIONS

B fexco oP*a! cc<lovi

DETAIL* A

DETAIL • E

DETAIL • I

DETAIL - B

DETAIL - F

DETAIL • J

«rss V cauo
raocn K>LIMnSVMXiter 

IQSSMCt R9M

qsr kt|-

CVfaCMLCkS 1

H eoifR

DETAIL > L

CC m3 MC orfO CMunV

DETAIL - C

DETAIL • 6

B Pa^KUMDOmi CBOdCM

DETAIL - K

DETAIL • D

DETAIL • K

H*ruREVBCVt»N

NOTES:
i, KTAl. •€* «TH ICO mm* C0P?£fi CONCOCTCfi

Sri>U Bi a;>Pu£0 70 KL UfdCd C0uPv£Ht SUOh AS 
CC BOX. AC CCUBiSft BOX AfJO mA.KS;0i?UEJit.

Z DETAIL ’A. B. C, E & f* WTH 25 W PiSUUllD CCPPIR 
ccwcyctcs SHALL BE APPuED TO UOUNTlNG 
S7T5UCTURE CfiftJNOlNC.

X DETAIL 'O' SHAa BE APPUtO TO FVSE OJSCONNECT 
SMTCH, UCHTNISG PROTECTW STSTEM CRCONOlNa

4. DETAIL V STAU. BE APPLIED TO 5CCLUSi0»J FT M2 
CfiOON'DlNG.

5. OROUNDINC CONOUCTOfi SHALL BE EMBEOOEO AT LEAST 
0.60M.

6. THIS DRAWING SHALL BE WORKED WITH ORAWNC NO. 
eoisPv-eoE-17.006.

NATIONAL POWER CORPORATION
A6KAM ROAD. DILIMAN. QUEZON CITY

«l£CT. DfiSKSN. SUPPLY, 06UV£ftY, INSTALLATION, TESTING AND 
COUMtSSKMING OF PALAWAN SOLAR PV-OIESEL KT8RC0 
SYSTEM (WITH ESS) 

t£C*JO< oxAa. iwfttm
True

DETAILS OF GROUNDING CONNECTION
9t 0*3)

riovrmr, RfPTVEMft

ORMW ■5* rN9CMCH?A/AA0n,
OVtMKKT
afc.
«oi

4^

o«NipalSPV-BDE-17.007 ««« LuzP22Zl425Se

BID DRAWING



NOTES:

I.ICMTK94G
(?lWOiT/rn«l&TiT*}

mt UGHTNINC PROTtCUON SYSTEM SmAU BE 
JNSTAUXD APPfiOXlUATELY AS SHOW ON THE 
DRAMNG,

THE DOWN CONDUCTOR SHAU 6E CCfiNECTEO TO THE 
GROUNDING WAT.

IHE SUPPUER a«lL SuBMJl SPEORCATION, 
rABRlCATlON AHO inSTaOATICn ORAWNC TOR 
APPROVAL Of NPC.

THE Cl. PtPS SHALL HAVt AN INTERNAL DIAMETER Of 
60rrm AND SHALL HAVE A MIN'WUW LENGTH Of S.O M

com COKOOCTW TO - 
GROUNOm: SrSTEb •/ 
CAaZ OJWt SPACED 

« UEIEPS
UkT«i>* CL PK

-DC or CL BOLTED 
AT THE njP Cf TK 
iifT Sm POLE

-ij/7 sna PCLE

TO GROUNDING MAT

MUfieiFtCVtSOl

NATJONAL POWER CORPORATION
AGKAUROAO, OILIUAN, QUEZON CITY

r«o£a. DESIGN. SUPPLY. OELJVERT. INSTALLATION. TESTING AND 
COMMISSIONING OP PALANAN SOLAR PV>OIES£L HYBRID 
SYSTEM (WITH ESS)

LCCaTCX c\il*8I. aalawm. bajoa

tm£

LIGHTNING PROTECTION SYSTEM

8Y OfO wt
cesoo .52
CRWN

PPM^/^OCR^AIOn.
0AJ*J>00
tffi
lf£H

twiMi PalSPV*BOE-17.008 sPEttw. UttP22Z1425Se

BID DRAWING



LIGHTING LAYOUT 
Pgl5?V-B^IIC09 SC/i£ bzT

3000

1 y 1
dl)

POWER LAYOUT
PolSPV-BjE-l7.009 SCALE 1:25

NOTES;
1. This CSAWKG SHALL BE WOfircCu WTl: PoJSPv-9DE-17,OM AND

PoiS?v-B0E-17.012 FOR THE LECEnD, DETAJLS OF UCHTING FIXTURES
AwD scheoule of loads.

2. All MJRK SHALL BE DONE jN ACCOkOANCE WJH THE LATEST 
PROWSfCWS Of Thf PHJLIPPIKE ELECTP^CAL COOf, LCCAL CRDWANCES 
AND REGOLAUCnl

2. UCHTINC CONTROL SWTOhCS SHALI. HAVE A PROTECTICN RATl.'CC 
AGAINST RAIN WATER DROPLETS PENETRATIDM OH OTHER APPROVED 
fCOlVALENT ACCESSORY.

4 COnOujT runs are INOtCAUvE ONLY, THE ACTUAL LOCATION STALL 6E
oeteruined in the RELD

5. AU WRES SHALL K TfPt THHN/THViN-2 600V INSUUTJON, 90T; 
OPERATING TEUP.. STRANDED COPPER CONDUCTOR.

6. CONDUIT SHALL Bt uPVC, SCH40.

7. THIS CRAWNC SHAa BE WORKED WITH aviL AND UECHASiCiJ. 60 
DRAWINGS.

LEGEND:
0 — rixTure nvE *

— Duplex pole smtch
{SUBSCRIPT DENOTES LAUP BEINO COMTHOOED)

— 200 V* DUPLEX ViEATHERFROCE CCHLENIENCE CUTLET

------------------DRCUIT RUNNING ON CEILING

------------------OR CUT RUNNING UNDERNEATH THE aOOft

------------------CONTRCU OflailT

—>@ — ORCUIT HOUERUN

— UGHTING AND POftER PANa BOARD 
I (1) I — ZkVA ‘80/230V, I PHASE. SO HERTZ. DRY TYPE TRANSfOSWER

H.nit£CYKEVeKN

NATIONAL POWER CORPORATION 
AGHAIA ROAD, DIUPAAN, QUEZON CITY

Hiasci DESIGN. SUPPLY. OEUVeRY, INSTALLATION, TESTING AND 
COMMESSIONING op PALANAN solar RVOIESEL HYBRID 
SYSTEM OVTTH £SS)

Ig^TCrt CiXASl BAftOA
tTTLt UGHTING AND POWER LAYOUT OF 

GUARDHOUSE (SPP)
9f OK>

CESMO
CHAiVN
RJVTVi© moKOCKitxtn.
CMLPKXT
B£C.
IgOi.

0«>o PalSPV.6DE-17.009

— — KA±ASSHOWN

sfo-M. LuzP22Z142SSe

BID DRAWING



ESSK t

EE DETAIL—B

__ J__ ___9.'___fl___

I : 11 i hi i i rry f i i
L

I I I I m 11 M l !
I i Il'llllh! j ''I I i i i I I I I { 1

I—j—
Li i I I : ; I I ! I I i ! i I iiMiim i|

I i i

I LJJJJ.! i j 111

II1111 i liT
111

i : j : ' I ; h I I I : ! i i I I i : i !
I I I ■ I—•L' ; I !

SOLAR PV PLANT (SPP) 
PdSPy^Bj^n.OlO SCALE rNTS

NOTES:
1. THIS ORAWf^G SHAU BZ WCfiXED WTH OAAViWG 

R^SPV-0OC-17.011 AND PdSP V-6CE-17.012 FOR THE 
LfCENO. OCTAJIS Cf UOlTINC FIXTURES ANO SCKEDUIE OF 
LOADS.

7. ALL CMUENSONS INDICATED ARE IN UimUETERS UNLESS 
OTHERMSE SPEOFIED.

3. ALL EOUlftlOff N fiftOKIH CII j UK£S ARE fOfi FUTURE 
INSTAUATUK ALL OTHERS ARE INOUCCO IH THE CONTRACT.

LEGEND:
ORCUIT RUNNING UNDERGROUND 
CONTROL CIRCUIT

— QRCUJT HDMERUN
^D — DUPLEX POLE SWITCH

(SUBSCRIPT DENOTES LAMP DElNC CONTROLLED)
— FIXTURE TTPE 6
— FIXTURE Tl?£ C

PAT MTuR£W«fVeiON rr cwo (SCO.

NATIONAL POWER CORPORATION
AG HAM ROAD, OIUMAN. QUEZON CfTY

MQXCT.OeSIGN. SUPPLY. D£UVEAY. INSTALLATION. TESTING AND 
COMMISSIONING OF PALANAN SOLAR PVOlESCl HYSRID 
SYSTEM (WTTK ESS) 

l£CA70r< CULAX. ttlAMU. &ABCLA

mt
PERIMETER LIGHTING LAYOUT (SPP)

rr 0*0 SAT
oeiHTTov r/pIvERARHLfPNEO

CAWtl
tfVCtsCi PRHCPAL OfCTL /AACXf.
CMUWfT
QIC.

“rmaUfOi '
wem PalSPV.BOE.17.010 s«o.i« Lu2P22Z1425Se

BID DRAWING



DETAILS or LIGHTING FIXTURES
rUAEU NCN^UET'M.llC 

CCNCM*
GCiT mo Nin

CONCSnt PO£-

s

FICCO UCK7 CtKMT 
U)*pTm (wnpnwi)'

2 - 24nvn’7M</Tri1M-3 
N jrym>9

•mxA« ea^eni mc

FIXTURE "C MOUNTING DETAILS
PdSPV-^-n.Oll SCAIE

SEE IWrfTTNC nxTUfiE C

2 - i5wPi*'mHH/l>fl«-2 
IN ZCmnS uPVC

NTS

SEE nXTURE *€• 
UCCKIWC OETAIS

FROU 240 vaTS 
SUPPLY

2 OR 3 - ISfnm* 7WN/1KW-2 CCPPCR 
CCNCUCTCR IN TOrnni ufrK KNXlT

SC FIXTURE r 
UCUN1WC DETAILS

BARBED WRE
(2 SyAKP*GAiV.* STEEL WfiH

1 1 1 / ^ 1 1 <~.1 1 / / j ^

/ / ___ \ °

m----- 2502 —tu
1 2001 |?00|

DETAILS OF PERIMETER LIGHTING INSTALLATION
PoISP'Ay-17,on SCA1£ ~1:25

MTUC Cf DFilSCN

«*r*c » MTTS uo f\CP3 u»<i, rcecio •■tk
hi;h OuKIIT AllO* KV ClC*^

uto Ai«T.»< cmiM r»>s

«iT«c U3 ■*TTs HO n0O3 u9ir, roRus mn> 
X104 !i<iAiMjw Auo' wTu astf rt-pcocii
OA» itc ei^T.»< eoxNt

nMnJi <tKt

LIGHTING FIXTURES
PrjlSPV-y-l7.011 SCALE NTS

NATIONAL POWER CORPORATION 
AGHftM ROAD, OIUMAN. QUEZON CITY

nauct. DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING AND 
COMMISSIONING OF PALANAN SOLAR PV-DIESEL HYBRID 
SYSTEM (WITH E$S|

I,01aT|>< CtMAl, PUJMtM, tUMLA
rtu DETAILS OF LIGHTING FIXTURES AND 

PERIMETER LIGHTING CONNECTION
er 0*9

osatD
OWi ■s*
fCNCHCD
CMMWT
OK. w,
UEOI

HI d«£I

wGKi PalSPV-BDE-17.011

SONS AS SHOWN

sFsssxi LuzP22Z1426Se

BID DRAWING



,J

PROVIDE 50AP/30Ar, 2P, I4C8
Wim BRANCH ORCUlT Of: 
2 - 50AP/20AT, 2P. UCa 
2 - S0AT/15AT, 2P. UC6

SCHEDULE OF LOADS
(SPP AUXILIARY PANELBOARD)

CKT
Na DC5CRIPTUH VA VTXTS AMPS

SWTCH 92£

SI S2 S3 BREAKER NRE CONDUIT

I
2 - 9W COUPAO i£D UUP, TYPE A
3 - FLOOD LED FUX» UCHT, TYPE C

2ID 240 0.86 2 1 SOtf/ISAI 2 - J.Soim’ THHH/IKBN-2 20min0 uPVC

2
1 - SOT aOOO LED FLOCO UCHT, TYPE 8
19 - 30r FLOOD LED FLOOD UCHJ, TYPE C

776 240 3.23 1 50J//liAT 2 - lSmln, IHHN/TKWN-2 20(TvnD uPvC

i 2 - 20(WA COHVO£D^C£ CUTlfT 400 240 1.67 5fl*f/20*T J - J-imm' noiN/TMW-2 20nvn£ uPVC

4 1 - 1 IP (SUJP PUU?) 1920 240 aoo 5CW/20AT 3 - Jirnm’ tUW/Hmi-2 2Omi,n0

TOTAL iios 240 1177 2 - 2

NOTE:
^>^£ SUPPLIER SHALL SU0HIT 0ETAIl£0 SCHEDULE Of LOADS WITH CALCULAILCN 
or THE ACQUIRED TRANSFCAWER CAPAOTY FOR NPC APPROVAL

PAOMOE: 2 “ ftOmm* THhN/IHwN-2 Copp<r Conductor ord 
1 - 8.0mm7 THHN/TKWH-2 (Crcvndii^) Copper 
Conductor ri 25nvne uPVC Conduit

RISER DIAGRAM

fftCU 480V/240V.S0H2 
DAY TYPE 1AAHSF0RUCR

2 - aomm' 7HWI/IHW-2 & 1 - aOmm' TKHM/TH\W-2 
(CrcuAdhg) Ccpper Cenductcr h 25mm» irPSC Conduit

KATicf er rcvsom

NATIONAL POWER CORPORATION
AG HAM ROAD. DILIMAN. QUEZON CITY

QEsiGrr. Supply. oetfVERY, installation, testing and
COMMISSIONING or PAUNAN SOLAR PV<OIESCL HYBRID 
SYSTEM {WITH ESS)

ICCATCN ffJLAlL PALAKAN. r****1. *
TiTl£ SCHEDULE OF LOADS AND RISER 

DIAGRAM
er OfO CATt

•vBwnrt'' RrP. VERARcesMS
04WN

C<^C. niGCUYUR.
CMMOn

etc. JS:L
tfCH

oww. PalSPV-BDE-17.012 LuzP22Z1425Se

SMI NTS BID DRAWING



L_ L. m::
STAKING SHEET

Project TiUe: DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING OF PALANAN 
SOLAR PV.DIESEL HYBRID SYSTEM (WITH ESS)

Primary Cooductor 
Neutral Conductor; 

Secondary Conductor 
Service Drop Wire: 

Ruling Span (meter):

2/OAWCACSR

Specs No; LuiP:2ZU2SSe
Location; CDLASI, PALANAN, ISABELA

MbcAssy

Code ) Qiy

SP/QNC
SP/RNC
SP/QNC
SP/QNC 41.01
SP/RNC

45.77
SP/RNC 50.00
SP/RNC
SP/QNC 40.03
SP/RNC
SP/RNC 59.70
SP/SNC
SP/RNC
SP/QNC

52.06
SP/QNC
SP/QNC

SP/QNC 30.78
SP/TNC
SP/QNC
SP/QNC 40 41.21

Additlonals;
2 - cross am wRh cross brace 
3-Hem 33(FDSwtthLA 
Comblnalloti with 20A Fuse UnK)

SP/QNC

Staling Sheet



( I
I
LJ

L
L
b

u

TO DaSTNO lo.wV eus
/t\

PALM WC9 SMiC lYARO

KEY PUN LAYOUT

TDIUkVTCUC

'__^ esstm: iuv bus caouaat

SECTION "A.A"
PoISPV-BbE—17.013 SCALE NTS

Pdg^BjlE-17.013 SCALE NTS

lunititfiwMn

NOTES:
1. ALL DIMEN90NS MOICATEO ARE IN UUIUETERS UNLESS 

01KERWSC speonES.

2. THIS DRAMNC IS FOR BCOINS PURPOSES ONLY. ACTUAL 
LOCATION Of THE LAST POLE (f THE PROPOSED 13.S>V TIE 
DIE FOR THE CONNECTION Of THE PROPOSED llSkV HE UNE 
TO THE EXS11NC UOkV BUS IN PALANAN DPP SHALL BE 
COORDINATED NTH THE PLANT HEAD/PLAKT-IN-CHARGE.

3. ALL EOAPUENT/STRUCTURES ORATiN IN HIDDEN LINES ARE 
EXSTINS. ALL OTHERS ARE INOUOED IN THE CONTRACT.

4. WORK THIS DRAMNO MTH QML ORAWNCS.

LEGEND:

0 - TYPE C7-2 POLE STRUCTURE
0 - 2/0 AW3 ACSR

(D - TEN90N INSULATOR
@ - HOT-LiNE OLAHP

NATIONAL POWER CORPORATION 
AGHAM ROAD, OILMAN, QUEZON CITY

LOCAUCaeCWAB, PMJMUi HMtlA

ttiLL DETAILS OF THE CONNECTION OF THE PROPOSED 
lUkVTIE UHE TO THE EXISTING

gr on MTt
■■■iiiir VP. VERARCOBO j*

auM
IgWBIO mKUilomtxan.
wuuon
UK.
BDi UbfcHB

PalSPV-BOE-17.013 >«»«. UzP2221425S8

•cue NTS BID DRAWING



1.

L

L

urms UHLESS oihkmseMl DUEN90NS ARE 
INOICA-IED.
FINAL TAPPING TO THE IlSKV SMTCKYARO OP THE EXISTING 
PALAN AN OPP SHALL BE DEIENUINEO BT THE SUPPLIER TO 
SUIT ACTUAL FIELD COHOITOH SUBJECT TO NPCS APPROVAL 
TYPES OF CUYINC AND ANCHOR ASSEMBLY SHALL BE 
REFERRED TO THE STAKING SHEET.

4. THIS ORAVilNG SHALL BE MRKED HITH CIVIL BID DRAWNCS.

LEGEND:

DEF If

NOTES:

jO — POLE / NUMBER 
DEFLECTION ANGLE

0 il 0 — THREE PHASE TIE-UNE 
Cl — TYPE a POLE STRUCTURE 
C2 — TYPE C2 PCL£ STRUCTURE 

C7-2 — TYRE C7-2 PIXE STRUCTURE 
—* — GUYING

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN.OUEZON CITY

LOC*nOII;CUUUL PALAHAH. lUBgLA

ROUTE OF 13.8KV TIE UNE (V3)
(PALAMAM 60tM PV PLAKT)

ft 0*9 QATI

MUW >
nacKD rmertLOCXiAMon.
CMJUtCMT
CK
ttCSi

PaISPV*BDE*17.014 mm. LuzP22Z1425Se

BID DRAWING



I,

u

12 \/DEr 52*

\ \0£f jy

\ \

\
\ \

\ \

\'

\ \

^T.o^6

■ArUMWatOM rr CHA. BCD.

NOTES:
1. ALL aUEMSIONS ARE IN UElDiS UNLESS OTXERMSE 

INDICATED.
2. FINAL TAPPING TO DIE 13.SkV SMTCKYARD OF THE EMSTINS 

PALAWAN DPP SNAIL BE OCTERUKD BY THE SUPPLER TO 
SUIT ACTUAL FIELD COHOIDOH SUBJECT TO NPCS APPROVAL

3. TYPES CF GUYING AND ANCHOR ASSEMBLY SHALL BE 
REFERRED TO THE STAHNC SHEET.

4. THIS ORAMNG SHALL BE YiWWED WTH OUL BC DRAWNGS.

LEGEND:

,0 — POE / NUUSER

■rd © — DEFLECDON ANCLE 
one — THREE PHASE OISTRlBUDON USE 

Cl — TYPE Cl POLE STRUCTURE 
C2 — TYPE C2 POLE STRUCTURE 

C7-2 — TYPE C7-2 POLE STRUCTURE 
—*■ — GUHNG

NATIONAL POWER CORPORATION
AGKAM ROAD, DIUUAN, QUEZON CITY

OCr^ALMU

UCAtEKCUUa PAUMWl WaMLA

RO10E 0 P13.8 kV Tl E LINE <2/3) 
IP ALA KAN SOLAA PV PLANT)

rr OflO UTl
OCSMiCfi ^7“
ntiwM >
RCkKMD
CMAItCMT
t^S/L
VEOC

OflXio. PaiSPV-BDE>17.018 mcakx LuzP22Z1426Se

BIO DRAWING



- -^5?LG£I2WBimoN UNE4LM

D£F 75*

OPF 14*

MTuncriuMsea an. MO. Am.

NOTES:
1. All DIIOJ90NS AftC W UHERS WIESS 07KERMSE

wncATm
2 FINAL TAWKC TO TH£ liBkV SWTWYARO OP THE EMSTINC 

PALAN AN DPP SHALL BE DETERUNED BY THE SUPPUER TO 
SLIT ACTUAL FIOD CONDITICiN SUBJECT TO NPCS APPROVAL

3. TYPES OP GUYING AND ANCHOR ASSEMBLY SHALL BE 
REFERRED TO THE STANN6 SHEET.

4. THIS DRAWN6 SHAU BE WORKED WTH QSAL BIO ORAWNCS.

LEGEND:
,0 — POE / NUMBER

B — DEFLECTION ANGLE 
o—fi—o — THREE PHASE DSTFaSUTlON UNE 

Cl — TTPE Cl POLE STRUCTURE 
C2 — TIPE C2 POE STRUCTURE 

C7-2 — TYPE C7-2 POLE STRUCTURE 
-*■ — OUTING

NATIONAL POWER CORPORATION 
AGHAM ROAD, DIUhlAN, QUEZON CTTY

locltwlculul munan. maula

ROUTE OF 13.8KVTJE UNE (3/3)
(PAUNAN SOLAR PV PUNT)

rr 1 009 Mn

MAM >
AMCMP mmmju. cmiuorr.
cMJutorr
HA&
MCH

77T/V,7'/’3
P.VERAR

■sgaBC|£&

p-AK. PalSPV-BDE-17.016 LuzP22ZU25Sa

KAU: NTS BID DRAWING



13.8kV TIE LINE 
GENERAL DESIGN DATA 

(SINGLE POLE)

I. Nominal VcJtoge

Z Conductors and Wires

13.8 kV

CONDUCTORS
AND WRES

PRIMARY & NEUTRAL 
CONDUCTOR GUY WRE

Type ond Size ACSR, 2/0 AWG 3/8* High Strength 
Grade Steel Galmnlzed

Strondina 6/1 .......... 7-strand
Outside Oiomeler 11.34 mm 0,446 In 9.S3 mm 0.375 h
Area 100.S4 mnV 0156 kf 5LI0 mm D.0792 to)
Weioht 2710 koAm 0,1467 »/R a406 be/m 0273 lb/ft
Ultimate Strenoth 7,*08 kQ S.310 Ibt 4.900 kq 10.800 Ibt

3. Uodmum loodiii^ 
Temperohire 
Whd Velocity

7.22 V (45 T) 
270 KPH

4. Tension Limits (Pcrcentoge of Ultimole Tensile Strength]:

Unloaded
rwu • 722 T (U T)

Looded
red 0 722 % (45 T)

Gonduclnr 20 40
Nuelrd VAre 7ft 40
Insulaler Assemblv 40 U ond E

5. Span LsnitoUens (Uelers):

Single Pole, 
Three-Phose

Sbveture Uoxinum DeflecGcn
T»e Soon Anole

Nth ini 50 m too m ff-5-
Nft? ro?l 5ft m ion m 5--.YI-

NC7-7 lf;7-?l 50 m too m

S. Clearonces, Volues Strictly Uinimum;

Crossing Over 0 4&.B 'C02OT1, H. Whd, r«d Soo GeoroflCe

Trock Ro3s of Rairoods laoo m 32.80 ft
Public Street ond Highways 7.60 m 24.93 ft
Rurol Road $.70 m 21.98 ft
CultNoted nddt, Area AceeeiUe Ddr to Pedeetrtaa 5.80 m 19.02 ft
Con&iclor Ceorance to Succort Refer to Drosina
Conductor Oeornnre tn Ruv Refer to Drowino

7. Guy:
Uoxjmum Worldng Lood on 1.5 m. (5*) Log Anchor 
Guy 9ope (L/H)
Uoidmura Design Tension in Guy Wire

8. Crossarms end 6roces
Motedd
Goluiniiing According to:

9. Sted Pde

lO.Pole Setting:

4,550 Kgs (10,000 ibs] 
as to 1.0
3,300 Kgs. (7.250 ibs.)

Gdvonized Sted 
ASTU A123

Refer to CivQ Drawings

Len9lh of Pole
Depth of Pde Setthg

In Eorth In Rock
Meter Feel Meter Feet Meter Feet
9.14 30 1.52 5-0 1.22 4.0
ia67 35 1.68 5.5 1.22 4.0
12.19 40 1.83 6.0 1.22 4.0
13.71 45 1.98 6.5 1.37 4.5
15.24 50 213 7.0 1.52 5.0

unusoeesvoxw

NATIONAL POWER CORPORATION 
AGHAM ROAD, DIUMAK, QUEZON CITY

PtOJCCT; eudOM. Muvcsrr. MSTAibATtOH. nsma a 
wuff PV4IIIU HTWW rrmu fiWTH US)

LOCAfCN. eULUl, PALkNM, rtAMLA

a Of PALAMAA

13.ekV T1£ LINE 
GENERAL DESIGN DATA

rr on CMTI
leeoorm- Ri^VERARP»1l*«^f>

oium
JttVMb WCVAl VCK fAKKT, r' riwoK . ir
CMLDUtOrT
flic.
tfca

(wi«A PalSPV-BDE-17.017 LusP22Z1425Sd

BID DRAWING



c.d.ek

pdSiUsA ef Quy 
«>i€A rea’d

ELEVATION

bv-1>-^ ‘

c.d.ek

c.d.ek

bv—1 AW

SIDE VIEW

TYPE NC1 (C1)

BILL OP MATERIALS
ThrMPImeCros*arm Cons'! Sjnqio Suppod Typo NC1IC1) >0*^*

ITEM DESCRIPTION QTY
I 60S. Carti«e. 10x114 (3fl'xA-li2T. UireaS 3* front Ip 2
c Bon, Llaclune. 13 x 264 (l/Tx IITi rttaS 5- (tom up 1
c 6oA r.ilKhd«.1Sx254lf/rx10*|. Pire*dri(cmbp 2
c Bon. Ltacbina, x (S/8* x 14*], bi ra ad 9* ft« m t»p 1

b$ Bolt. Single UpiH, 16x26i (SrS'KlDT. iMoaA S'(tom tip 1
ou Brsca. Steal Croasarrn, StaMard 711 2
9 CiosMrm, 89x111x2440 (3-l/2-x4.1/2,xff-(n 1
a inautalor. Pip T^^ia. ANSI Claaa $S*2 3

cm Insiialor.Spool.4111-3(4')db.GiHxe. ANSI Class S3-2 1
ak LsBoi IS. 1013/8*1 2
•k Locknut, 1$ 3
ek LccknuL 12(1/21 1
I Pm, Crossaim. Steal 1Sx273 (&«ax10-3/r) 2

ba Pui, Poi'e T op, 508 {201 1
bv-T Pod, ^reo({$lflqle Supoccl], pnmacv 3
bv*t Rod. ^mor (Single Support), nautial 1

d WaifiK. S/x 57x5 (2'/.-x2Vx3/l6'|, 21(13(I5-| HO e
tw 5YSB. Tre. Al. Aloy, Soli. P4 AWG az
d Washof. 51 k51 x3(Z'x2*xV8'). 11 (S'lSIHO 1
tf Washer. Round. 32 ll-W) 00.11 f7fl6^HD 2

NOTES:
1. AU DIUCNSIOMS ARE IM UlUiUHERS UNLESS OTHERWISE SPECIFIED.

2. THIS DRAMNC SHALL BE WORKED WITH CIML WORKS BID DRAWINGS.

uniKcmwiCM

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUMAH, QUEZON CFTY

LOCAWOlt euuui PUARW. ttAHLA
,m£ IS.ekVTIE LINE
THREE PHASE, CROSSARM CONSTRUCTION, DOUBLE SUPPORT 

TYPENC1 (01). 0*-$° ANGLE
or OfftD Mtt

CIUJW
BMna WBicpM CKH r Aittrr.
cmMacMi

OMAverw N, fi-SoiWjIfeWlA0£C 4fi'
HECH. ~' * "lasgiftag---------

CM.IU. PalSPV‘BDE‘17.018 LuzP22Z142SSe

NTS BID DRAWING



posiUcn ef Quy
wfven t<a4

bv-2,t«

n.a.jk

-ai
-Ckc —'-I :

POLE TOP PIN ASSEMBLY

bv-2.t«

bv-U«

TYPE NC2 (C2)
S3---------------------------«T SOEVEW

Rll 1 OF MATERIALS
Three Phase Crossarm Cons'! Double Support Type NC2 {C2| - S*-30'

ITEM nFSCRIPTlON QTY
i Bolt Carcage, 10 x 114 (3/8- x^-^f2'r). thread 3" from lip 4

n Bolt Double Aiming, 16x S59 (5/S'x22') 3

c Bolt Machine, 16 x 305 15/8* x 12'). thread 5'from tip i
c Bolt Machine, 16 x 254 (6/8* x 10*1, thread 5* from tip 2
c Bolt Machine, 13 x 254 (1/2* x 10*1. thread 5'from tip 1

cu Brace. Sleet Crossaim. Standard 711 (28*) i
da Bracket, Rigid clevis 1

fl Crossarm, 89 x 114 x 2440 (3-1/2*x4-ia*xB'-0*) 2
cm Spool, Insulator, 76 (3*)dia. Groove. Class S3 -4 1

a Insulator. Pin Type. AK9 Da as 56-2 6
ek Locknut. 16 (5/8*) 13
ek Locknut 10 (3/8*1 4

ek Locknut 13 (1/2*1 1
dl Rpe. Spacer, 19 (3/4'( dia. x 38 (1-1/2*) 2
b Pin, Pole Top, 508 (20*) 2
f Rn. Crossarm. Sleet 16 x 273 (S/8* x 10-3H*) 4

bv-1 Rod, Armor (Single Support), neutral 1
bv-2 Rod. /trmoi (Double Support), primary 3
tw Wire, Tire, Al. Alloy, Soft. #4 AWG ssr
d Washer. 57x57 x5(2y.*x2K*x3/1$1,21 (13/16*) HD 13
d Washer, 51 x51 x3 (2*x2*x 1/8*}, 14 (9/16“) HD 1
d Washer, Round, 32 (1-1/4*) OD, 11 (7/16*) HD 4

NOTES:
1. All OIMDISIONS ARE IN MILUUETERS UNLESS OTHERVilSE SPEOFIED.

2. THIS ORAMNG SHALL SE WORKED WITH CIVIL WORKS BIO DRAWINGS.

uruucpMrvBCM

NATIONAL POWER CORPORATION 
AGHAM ROAOi OILIMAN. QUEZON CITY

LOCAnMCUua, PiUJMAM, OAiaA
ITU 13.6AVTIE LINE
THREE PHASE. CROSSARM CONSTRUCTION, DOUBLE SUPPORT 

TYPE NC2 (C2), S*-M* ANGLE
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L'

0( 61.V
bv-2.l*r

bv-2.lw

o.d.ek ,-----d.«k

;.eh^ 1!

n,a:g

TYPE NC7-2 (C7-2)

BILL OF MATERIALS
Thiee Phase CrcMsarm Conj'l Double Oead-EndTvpe NC7-2 (C7 -2)

ITEM DESCRIPTION QTY
cu Brace, Steel Crossarm, Stead ard 711 (28'7 8

I Boll. Caniaqa. 10 x 1U (3/3'x 4-12T. thread 3'ftombp 8

n Boll, Double Arminq. 16 x559 (5/B'x22") 6
0 Bolt. Eye, 16 x305 (S/S'x 12^, thread 5'from tip 2

cu Soil Machine. 16 x 254 (5/8'x 10'). thread S'from bp 14

I Clamp, Deadend Strain 6
bn Clamp, Loop Deadend 4
s Clevis, Secondary. Sainging 2

g Crossaim. 89 x 114 x2440 (3-1/T x4-1/2'x 8--0’) 4

cm Spool. Insulator, 76 (31 dia. Groove, Class 53 - 4 2

k Insulator. Suspension, 15216'l Clevis type, ANSI Class 52 -1 12
ek Locknirt. 10 (3/8'| 8
ek Locknul, 16 (S/8‘) 22

ek Lodtmil. 13(1/2') 2

da Nut Eve. 16 (S/6'1 Conventional 6

1 Wire.Tape. Armor, AL Alby. 13x8 (0.5'x 0.31 2'
tw Wire. Tire, Al. Aloy, Soft, #4 AWG 5'

<j Washer. 57 x 57 x 5 (2'/.*x2'/.‘x3/1 S').21 (13/161 HD 22
d Washer, 51x51x3 (2' x 2' x 1/81,14 (9/161 HD 2

d Washer. Round.32 (l-l/4'l OD, 11(7/16') HD 8
a Insulator, Pin Type, ANSI CbssSS-4 5
f Pin,Crossarm. Steel, 16 x273 (5/8'x 10-3/41 5

bv-1 Rod. /Vmot (Sinqie Support), primary 1

kv-2 Rod. Armor (Double Support), primarv 2

P Connector. Compression, Neutral 1

ap Connector. Compression, Prmaiy 4

NOTES:
1. ALL DIMENSIONS ARE IN MILUUETERS UNLESS OTTHERVrtSC SPEQ/IED.

Z ALL END or WRES UUST 8E MORERLY MtAPPED. 5 (2s) UN1UUU LENGTH. 
3. THIS ORAWNG SHALL BE WORKED WTH OVM WORKS BID DRAWINGS.

■uruBOftfvscM
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Position of Cuy

Position of Ooy

sei*ve or clip

POLE PIN ASSEMBLY
GROUND LEVEL.

El-2
SM£ MS

opproxTmote after 
s opplieO

1397 (Mm.)

dimension moy vary 
OepenOing on the height, 
location of guy and leod

1S2

SECTION ■■X-X"

BILL OF MATERIALS

ITEM DECRIPTION QTY.
El-2 fSinate Dovm Cuv, Through Bolt Tvpe)

e eye, bed I
1 J/8* guy »fle, 7 slcmSs 50'
u 3’bcil 6* kng guy ckkrip 2
ek loclpiut, 5/fi' 1
<1 *i!htr 2!C X Ti' i 3/16'. 13/16' hole 1

F2-Z (Anchor Log jlssemblu)
1 Aricfo Leg, 9* d»> * 4' - g** 1
I Red, (i.'cfor, Threodsd. Thrnble Ejt, V** * & tetngt )
d •osJio. 13/16 We, irp! <■ 1 <■ > 1/2' 1

NOTES:
1. ALL DIMENSIONS AS SHOW) ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED.

2. (<) DIMENSIONS MAY VARY DEPENDING ON THE HEIGHT. LOCATION OP GUY, AND 
LENGTH OF CUT LEAD.

3. WORN THIS DRAVANC WITH CIVIL WORKS BID DRAWINGS.

1S.6AVTIE LINE
SINGLE DOWN GUY, THROUGH BOLT TYPE & ANCHOR LOG DETAIL

unutcfKEvm rr CM. sfca

NATIONAL POWER CORPORATION 
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Position of Guy

SEE DETAIL "A'

OROUrjO LEVEL

E1-2A
SOU KT5

F2-2A
sou ITS

?5MMx7$UMh$MU 
(EXTENSION ;P0M 
POLE. 914MM)

SOUMxSOMMsSMM

PLAN

DETAIL MA'

c.O.ek

c.d.ek

BILL OF MATERIALS
ITEM DESCRIPTION QTY

E1-2A (TRU SSGUY DETAILS)

c* Boll Thimble Eye, Angle Type, 16 x 264 (6(8' x 10"), thread S’ 
fiom bp

1

u Clamp, Guv Straight, 3 Bolt Heavy Duty, Steel 2

ek Locknut, 16 |£/8’) 1
ek Locknut. 19 (3M’I 1
ek Lodoiul, 13(1/2") 1

d Washer, 57x57x5(2,/."x2’/."x3/16"),21 (13/16’)HO 3

V Guv Wire, Steel Gafvaneed.S/B* dia., 7-strands 50’

TG Trussguv 1
c Bolt, Machine, 19 x 305 (3Wx 12’), thread 5’from tip 1

c Bolt, Machine, 13 x305 (1/2’x 12"), thread 5’ from tip 1
F2-2A (ANCHOR LOG DETAIL^

z Anchor Log. 9' dia. x 4'•6' 1

X
Rod. Aichor. Threaded, Thimble Eye. 19 x 2440 (3/4’x S') with 
locknut 1

d Washer, 102 x 102x 13 (4’x4’x 1/2-), 21 (13/16’) HD 1

NOTES:
1. ALL DIHENSIONS/CURANDES AS SHOWN ARE IN UILUUETERS UNL£$S OTHERWISE INDICATED.

2. FOR 8IDDIN0 PURPOSES ONLY. NECESSARY AOJUSTUDfT iNCUJDiNC Aa NECESSARY UATlfOAlS TO 
FUNCTION AS INTENDED SHALL BE DETERUNED BY THE SUPPUER BASED ON THE ACTUAL 
REQUIREMENTS.

3. MORK this OAAWNO OVL works BlO DAAWNCS.
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\ w. W9va 10 i 114 (va‘ t I'l/z4) rtfuo aj lCii:i ?6 (r) fvou ir urn uxxnut ivo wiHr not op

MV-VI2ED FGI iisru A lU U»U OHIIn; 381 0/W1 Of » 0-064 kW I>*X, SlUl AS F£R *S1U A>»7.

2
Eat. 0aO£ laaK I6 c 5ce (S/6* s 20*) nu lUrH tl UA$T < of vut. IOCKWT -m3 • ill ihi
(2 1/4* c 2 1/4* 1 VIA*}. 21 {IS/IA1} HOI CiMtfO. STER FGIt^tV A-Xl) CSt SHSTIK, K)f OP M.VMOT PCR
A>1U W»UU C&4TM 361 C/k^ Cf aSftf? CA OC64tfl V¥X

}
Eat COOT Ajioc 16 X 5S9 (VS* t Z20 tui TifiLC iITH At L^i^r 4 <TS tf NUI, UCMI7 JlC nO<P • $21 57 i $
(2 1/4* ( 2 1/4* 1 Vn. 21 (U/16^ m DMflDt SOI ^ A5Tbr A-»} C9 94ITK. KIT tff UVOtOD PtR ISTU 
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( KU. M frt 16 c 254 {5/6* ( 10*} an MCO <TH At i£lST 6 (X5*} fliCV TV WTH MJ?. l£OWT tfO VSO - 
52 1 S7 1 5 (2 1/4* a 2 1/4* i J/I6,t 21 (13/^0 STtR PCR A5TM iU»7. K}T » OiWtSO ^ ASTU

jMU OAlUU CCADC 361 G/ri* SAME CA 4C64 IM T)dOC

i
Eat Dt 15 1 5S (S/S' X fUl T«A3 *I lH5T 10 (55*) fRCW TV KD1 HjT, LCOWT kO VS^
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A-iU kaNIUU a»fW 361 C/ri1 Cf StSfCL V 0-054 uu dsol

« sat CM6 PE. 1$ 1 457 (S/s* a 18*) OU tHREO HTTH aI UaST ]Q5 (S') FBM TOA HIK HUT. lOCXWfl M) lUSHtt
571 S7 X 5 (2 1/4* > 2 1/4* x 3/16*). 21 (13/16*) KSE (WCTER. STEEL W aSTM A-537. WT » UlMZQ FOI m
A«I53 WVM COCNC 361 O/V Cf SJ^Kl GA 0-054 UU TICL

J
EOT. no£ Cit 16 X 254 (Va* 4 10*3 TIU TkfEO «TH AI ILI5I » 05*] ncu TV VITH NJT, LCWtiT WO V9€l
57 1 57 a 5 [2 1/4* s 2 1/4* a 3/16*). 21 (13/16*) HXE PMCttS, STEEL FCR ASTU A-XI7. ktfl » CatfNiZCD FQ ASTU
A* 153 MU COUK 361 C/H1 V SSffd V OC54 Ul Ikta

au. u»09C 13 a 254 (1/2* K 10*} Tr4%CO VTK JJ lEriST «» (35>) nU TV IHN MJI. UOHlT WO U»Q
57 3 57 3 5 (2 1/4* • 2 1/4* i 3/16*). 21 (WO KXE CMOER. Sim W ASTy a-307 CSA 94WT2C. H3I 9 &i4W4ZZEl

TO ASTy Jr*l53 kOOUl CCWW 91 C/V V 6Utfia tt 0V4 Itt IHO. 9XTS SUfTMS FKV ISO (0 IDCTU
HIST EC ai900 VTH ftFTO FONT (15 (l/2<) V 8015 lENCfS}. SOTS IDCIH CCCS «T KlUCC 8J7ES KMT,

ecu. wove 16 a 254 (S/6* < 10*) n«£iiffD IHH At IWt 83 (15*) TROy TV ITTM rt/T, lOOOOlT WO KASKQ
57 I 57 1 $ (2 1/4* ( 2 1/4* 1 3/16*). 21 (TS/IS'} NO£ CWlEItlt STEEl TO l>STU A-307 C9 SliHtfC. HOt fjf WWCEO 
||5 TO ASm A<I9 UNU1U OMK 381 C/V tf SUATNZ V 0.054 101 MX BOLTS SWriK fTW i» (6*) IDOTH
UUSI EC rU^^SHO} VM 8VTO W7 (13 (1/2*) tf 6015 IIMCTK), BOLTS UWIH NCS MOT KlUOE OCTO PGMI.

10

ecu. WOK, 16 a 254 (V6* X 10*} T«£i£eD HTH AllDSTKO (55*) ntCW TV IHH MJI. lOOMJT WO lU^CR
57 3 57 ■ 5 (2 1/4* i 2 1/1* * V1^. 71 (iVl^1) Klf OtflDt STIR TO AStkl A-307 CSff SWlML HOt \JP WUMZED 
n TO tSU A-IU waul COCK 391 C>V V SJ6MC V CJ354 Ul MX 80LT5 StUrTK PXIH 157 (6*) LDCTH
UUSI EC riAClCl «X OfTO TOi7 (13 (1/2*) V KUS IDCTnl KITS liJCTH CCCS tfT KUOC ELCTO PC»T.

II

KU. WOK IS 3 3SS (S/S* 1 14*] MSjCCD KTH -U liJSI 1i2 (6*) ftOl IV «17t MJT. LCCWt WO W£0
57 c S7 X 5 (2 1/4* X 2 1/4* a V1^*) 71 (1V,n C4U£TO S7ER TO ii^ A-307 CSA &WT»< hOT V CUVGD
<S TO 4£Ttf A-153 Ipiauv cactc 91 S/y1 V 9Sf>C£ V QC54 HU mx 80JS STJATK fRCW ISO (S') LEhCH
HusT 6c ruf?G£0 WH an? FtHt (13 (1/2*) V Eats lekthl exTS LEha>4 does HOT Kucc eim? me.

12
ext, guar cRft. T6 c 25< (S/S* : iO*} mfCED *04 At LEtST n (35*) nu TV lOH NUT. UOM7 W«0 bSCt
57 1 S7 1 s (2 1/4* a 2 1/4* t 3/lSl 21 (l3/lO lOE StER TO ASTU A-307 CSR SHtflMJ, HOT V MVWCED
AS TO ASTU A-153 klKUJU GD4JK 91 O/k/ 07 SuftfAS V C054 HU mOL

1}
8ME, C«6S*aL 711 (26*) STtS. STEEL TO aSTH 49 - 77 A WT Df UWCEO AS TO ASTU A123-7S lOUJU
COUK 772 6/\f V 9fUK£ V 6501 OH m

14 BAOfl. ClLWS OCaCOO irtNXTT SPOX 00 STEEL TO ASTU tiO. lOT V Mvw(2CD TO AflU A123

1& OAAP, KPT LK, 2/0 ACSMMf T) 4 JX

1$ QJlP. HJT LK. 2/0 AS 1404 TO 4/D AX

i;
Qa#. lOCP KACDO STALK |4. m STOCTit AliMHW MTK rtH GaVMTO STER 0-ECU. CTHU 
lOC SVt AUWNJU SPACE? Ad CATS rw 0}fi€ STM& rOM SISRCTH LS»C T«0 KOOO

0»*PS OXSB RATED EACAOO StSMOTH Cf CCAtUCIVS.

16

OaV. tOXfO. mm - 4/D ACX Otf ECOC5 AND iXETO HCES Atf Ctfl n nCM STAENCT74 ARWUH

AROr THAT s NON eVTO EOAfC. U ECUS. OEMS M WO aSSXUTED COlAOTOT AA£ STEEL COTTER STER
AAE SIW1US5 STEEL BALL OCWE E OfiV fCftX STIR 9m OkMETER V AN9 CDS 52-3 WC 52-5 PUI E
CCNSSTEKT IfOl WO 55LUIV U i E STTO^ RATW V 1SCC0 W40 ?»» LS RESKCTMIT.

OjV. cur STRwXT. THUS 90J KEAVY XITT STER OWf STRL AS TO ASTll A 36. 90Lt AND >AIT AS TO 
aSTV a 97. NOT DP C4WC2ED AS TO ASTU A IS UKMJU COUK 91 C/tf V SUfCAa V O.Q54n IHV

J8.1 I 76.2
165.1 I 56.9

ITEM-9

soa

ITEM-2
4'

114.3 I 139.7
--------T--------

ITEM-15

152.4

165.1 1 65.9

ITEM-11

165.1 I 66.9

X.
T

164.3 I 139.7

ITEM-5

254.2

ITEM-6

165.1 I 66.9

ITEM -14

165.1 I 66.9

NOTES:
1. AU. DMENSONS AS SHOWN ARE IN 

MIUJUETOSS UNLESS OTHERMSE INDICATED.

ITEM-8
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MATERIAL SPECIFICATIONS AND DRAWINGS (1/2)
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y> CMCCICA COriQSI]ll. IS (i/T), <SWW lUC) ON TO (I IK. NSL

31 COtCCRS. CCtfKSSQN. 10 (3/S4). {OQUHO MS) RUN TO |2 M, aCSA

32
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A-18 8 KWH COCK 06IR tf SJSiS (ft CQS&» UL

M Kitca^ PH rtfi. fKKOJK ms cus 36-*

8 KLUrat sno. *4 (1-3/4*). MS O/CS »-2

36 KltCiM. SPOa. 7$ (3*). MSI Q>3S S3-*

3? NSltOVC Sl£?fi£CN, QMS 1S2 (S'). OfVS MS OR )OH CU3S 32-1

31 UiX. as. HMRS4L arrou 1&A TtK >. 4
37 MJT, rit 15 (5/57, COWENIM. HOt 0? D3lIS HOC TO (D-^ SPTCrttCCKS.

nu PUTCP, CHL«a 70 (IT MEU. !C6 (»T U>C

t|
KC. MOd, TH^ASQ, 9<U Dt 16 x 3*40 (3/4* 1 9^ HTH HUt lOmiT M) KflO • S? x S2 t S 
(4* X 4’ c 1/21 (U/ICHXI au£TD? STEEL AS PQ ASTy A-337 CSR »W*TTC HOT (»
W.WCO 72 PQ Pfiu A-IS3 IMU COCK 391 C/tf CP SJ?U2 « OCO* W

12 Kc. fficrenea w p jor, me sjwt

13 ECO. MUR. PPCniMD. W tfS. SHOI SLPfOTr.

M ««, MAR. ntrcmai, n» ji/ti xa nxiu smsi.

43 'MDUst, isija (Vi'i 1-i/iT

B5.72

#4 AWC

|4 AWC

ITEM-30

#2 AWC

20J.2 I 6d.dS I

1—f27 I H6 
ITEH-32

L
ITEM 09• SB

SOS 1

?n3?

h-122- ,—17.45 Dio.

CD

191^^

2-HM

i/i/oc'£/ai/e/c/OiA<^s<s<f^

e e

QHD
9a.42

73
—I 79.37 

44.45

114.3

R-17.46-

76.2

NOTES:
V ALL DIMENSIONS AS SHOWN ARE IN U91IUETERS UNLESS OTHERMSE INDICA1ED.

#2/0 AWG

I 139.7

ITEM -34
H—17.46

ITEM-27

i2 AWC 76.2

ITEM -37
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0

1 1 A

101.6

0 0
152 584 483 483 584 152

• • • •

368.3 368.3 381 381 368.3 368.3

i) ^ 5 <1
2440

) Q i)

-101.6

CROSSARM DRILLING GUIDE

U1WK CMrmol

TOLERANCE SIZE OF HOLE
CODE KOwiNAL HOLE OlAUETER SITE OF BDLT

18 (ii/ie1) 16 15/31

12 (2/I6T ID P/31

NOTES;
1. ALL DIUENSONS ARE IN UILUUETERS UNLESS OTHERWISE 

SPECiFiED.

2. DRILL HOLES ON CENTERLINES OF CROSS ARM FACES.

3. REMOVE ANY BURRS THAT REMAIN.

4. AU THREADS MUST BE HAND-TAPPED AFTER CALVANIZINS

5. AU STEEL MEETS OR EXCEEDS ASTH A572H GRADE SO 
SPEOnCATlONS YIELD STRENGTH (YS) => SO ksl « J45 
UPo.

S. CROSS ARMS SHALL BE HOT DIP GALVANIZED IN ACCORDANCE 
WTH ASTM A123M WITH MINIMUM COATING THICKNESS OF 8S 
MICRONS

7. CROSS ARM SPECirCATION CONSOERAT1WS INCLUDE THE 
CONDUCTOR. UNE HARDWARES SPAN DISTANCES LINE ANCLE. 
WIND LOAD ON CROSS ARMS AND CONDUCTORS

NATIONAL POWER CORPORATION
ACHAM ROAD, OILIKAN, QUEZON CCTY

UXAT1CttCVlAS.PMAMM.aAAa>

IS.BkVTIE UNE 
CROSS ARM DRILLING GUIDE

BT CHO CAT!

NW OPAL DPT IL/AltCKT

PalSPV-BDE-17.025 vtaxL LuzP22Z1425Sb
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