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INVITATION FOR BIDS

Date: ______________

Bid Reference No.: ______________

1. The Aga Rural support Programme (AKRSP) Gilgit (the “Employer”) has undertaken a SOLARIZATION of regional office of Hunza. This project was funded by Aga Khan Foundation (AKF) and it is intended that part of the allocated funds will be applied to eligible payments under the contract for “Supply, Installation, Commissioning & Testing Running of Solar system at Reginal Office Hunza”. 

2. The Employer invites sealed bids from eligible firms or contractors on single stage two envelope basis licensed by the Pakistan Engineering Council in the appropriate category for the Works of Solar projects. 

3. A complete set of Bidding Documents may be downloaded from AKRSP web page by an interested bidder, and payment of a non-refundable fee of Rs. 3000/- (Rupees three Thousand Only) must be submitted in technical bid through call deposit from a schedule bank in Pakistan on the name of AKRSP.
4. All bids must be accompanied by a Bid Security in the amount 2% of quoted amounts at a call deposit from a schedule bank in Pakistan or from a foreign bank duly counter guaranteed by a schedule bank in Pakistan in favor of the employer valid for a period 28 days beyond the bid validity date, Bids will be opened at by the AKRSP core procurement committee within week time, the presence of bidders’ representatives will be decided by the procurement committee. All bids must be delivered to (AKRSP Core Office, Babar Road, Gilgit) at or before 0400 hours, on 18 October 2024. 









Head of Adm & Procurement
AKRSP 

Core Office Giligt
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INSTRUCTIONS TO BIDDERS
     A.
GENERAL

1. Scope of Bid & Source of Funds

           Aga khan Rural Supports Programme (AKRSP) Gilgit hereinafter called “the Employer” wishes to receive bids for the following scope of work:

“Supply, Installation, Commissioning & Testing Running of Solar System at Area Office Hunza” as detailed below. It also includes the spare parts, standard tools, inspection, commissioning and tests.

Bidders must quote for the complete scope of work. Any bid covering partial scope of work will be rejected as non-responsive.
2. Source of Funds

The project is being financed by Aga Khan Foundation (AKF). It is intended that part of the available funds under this programme will be applied to eligible payments under the contract in Pak Rupees for which this bidding document is issued. 

3. Eligible Bidders


Bidding is open to all firms and suppliers meeting the following requirements:
· Duly licensed by the Pakistan Engineering Council (PEC) in the appropriate category for value and type of the Works.
4. Cost of Bidding
The bidder shall bear all costs associated with the preparation and submission of its bid and the Employer will in no case be responsible or liable for those costs, regardless of the conduct or outcome of the bidding process.

B.
BIDDING DOCUMENTS

4
Contents of Bidding Documents

4.1.1 In addition to the Invitation for Bids, the Bidding Documents as specified by PEC are as under: 
i. Schedule A: Schedule of Prices

ii. Schedule B: Technical Bid

iii. Schedule F: Integrity Pact 
iv. Conditions of Contract & Contract Data

v. Standard Forms
vi. Form of Contract Agreement

vii. Specifications

viii. Drawings, if any

5
Clarification of Bidding Documents

5.1
A prospective bidder requiring any clarification(s) in respect of the Bidding Documents may notify the Employer at the Employer’s address indicated in the Bidding Data. 

5.2
The Employer will respond to any request for clarification which it receives earlier than five (05) days prior to the deadline for the submission of Bids. 
6
Amendment of Bidding Documents

6.1
At any time prior to the deadline for submission of Bids, the Employer may, for any reason, whether at his own initiative or in response to a clarification requested by a prospective bidder, modify the Bidding Documents by issuing addendum.

6.2
Any addendum thus issued shall be part of the Bidding Documents and shall be communicated through AKRSP website. 

6.3
To afford prospective bidders reasonable time in which to take an addendum into account in preparing their Bids, the Employer may at its discretion extend the deadline for submission of Bids.
C.
PREPARATION OF BIDS

7
Language of Bid
7.1
The bid prepared by the bidder and all correspondence and documents relating to the Bid, exchanged by the bidder and the Employer shall be written in the English language.
8.
Documents Comprising the Bid
8.1
The bid prepared by the bidder shall comprise the following components:

(a)
Covering Letter

(b)  Form of Bid duly filled, signed and sealed.

(c)
Schedules (A &B F) to Bid duly filled and initialed, in accordance with the instructions contained therein & in accordance with 

(d)  
Bid Security furnished.
(e)  
Power of Attorney if any.
(f)  Documentary evidence for illegibility as required.
9
Sufficiency of Bid
9.1
Each bidder shall satisfy himself before Bidding as to the correctness and sufficiency of his Bid and of the rates and prices entered in the Schedule of Prices, which rates and prices shall except in so far as it is otherwise expressly provided in the Contract, cover all his obligations under the Contract and all matters and things necessary for the proper completion of the Works.

9.2
The bidder is advised to obtain for himself at his own cost and responsibility all information that may be necessary for preparing the bid and entering a Contract for execution of the Works.

10
Bid Prices, Currency of Bid and Payment

10.1
The bidder shall fill in the Schedule of Prices (Schedule A to Bid) indicating the unit rates and prices of the Works to be performed under the Contract.
10.2
Unless otherwise stipulated in the Conditions of Contract, prices quoted by the bidder shall remain fixed during the bidder’s performance of the Contract and not subject to variation on any account.

10.3
The unit rates and prices in the Schedule of Prices shall be quoted by the bidder in the currency as stipulated in Bidding Data (PKR).

11
Documents Establishing Bidder’s Eligibility and Qualifications

11.1
 The bidder shall furnish, as part of its bid, documents establishing the bidder’s eligibility to bid and its qualifications to perform the Contract if its bid is accepted.

11.2
Bidder/Manufacturer must possess and provide evidence of its capability, and the experience stipulated in Bidding Data and the Qualification Criteria stipulated in the Bidding Documents.
12
Documents Establishing Works’ Conformity to Bidding Documents

12.1
The documentary evidence of the Works’ conformity to the Bidding Documents may in the form of literature, drawings and data and the bidder shall furnish documentation as set out in Bidding Data.


12.2
The bidder shall note that standards for workmanship, material and equipment, and references to brand names or catalogue numbers, if any, designated by the Employer in the Technical Provisions are intended to be descriptive only and not restrictive.

13
Bid Security

13.1
Each bidder shall furnish, as part of his bid, the bid Security in the amount stipulated in Bidding Data in PKR in the form of Deposit at Call from any schedule bank of Bank of Pakistan.
13.2
Any bid not accompanied by an acceptable Bid Security shall be rejected by the Employer as non-responsive.

13.3
The bid securities of unsuccessful bidders will be returned upon award of contract to the successful bidder or on the expiry of validity of Bid Security whichever is earlier.

13.4
The Bid Security of the successful bidder will be returned when the bidder has furnished the required Performance Security and signed the Contract Agreement.
13.5
Bid Security may be forfeited:

(a)
if a bidder withdraws his bid during the period of bid validity; or
(b)
if a bidder does not accept the correction of his Bid Price.
(c)
in the case of a successful bidder, if he fails to:

(i)
sign the Contract Agreement.
14
Validity of Bids, Format, Signing and Submission of Bid
14.1
Bids shall remain valid for the period stipulated in the Bidding Data after the date of bid opening.

14.2
 Schedules to Bid are to be properly completed and signed.

14.3
No alteration is to be made in the Form of Bid except in filling up the blanks as directed. If any alteration is made or if these instructions are not fully complied with, the bid may be rejected.

14.4
Each bidder shall prepare the original bid.
14.5
The original bid shall be typed or written in indelible ink and shall be signed by a person or persons duly authorized to sign (in the case of copies, Photostats are also acceptable). This shall be indicated by submitting a written Power of Attorney authorizing the signatory of the bidder to act for and on behalf of the bidder. All pages of the bid shall be initialed and official seal be affixed by the person or persons signing the bid.

14.6
The Bid shall be delivered in person or sent by registered mail to the address to the Employer as given in Bidding Data.
D. SUBMISSION OF BID
15
Deadline for Submission, Modification & Withdrawal of Bids

15.1
Bids must be received by the Employer at the address/provided in Bidding Data not later than the time and date stipulated therein.

15.2
Bids submitted through telegraph, telex, fax or e-mail shall not be considered.

15.3
Any bid received by the Employer after the deadline for submission prescribed in Bidding Data will be returned unopened to such bidder.

15.4
Any bidder may not modify or withdraw his bid after bid submission.
E.
BID OPENING AND EVALUATION

16
Bid Opening, Clarification and Evaluation

16.1
The Employer will open the bids, and the presence of the bidders/ or representatives will be decided by procurement committee and will inform if needed.

16.2
The Employer will record the minutes of the bid opening. Representatives of the bidders who choose to attend shall sign the attendance sheet, if the representatives are allowed to attend the meeting.
16.3
To assist in the examination, evaluation and comparison of Bids the Engineer/Employer may, at its discretion, ask the bidder for a clarification of its Bid. The request for clarification and the response shall be in writing and no change in the price or substance of the Bid shall be sought, offered or permitted.

16.4
(a)
Prior to the detailed evaluation, the Engineer/Employer will determine the substantial responsiveness of each bid to the Bidding Documents.

(b)
Arithmetical errors will be rectified on the following basis:



If there is a discrepancy between the unit price and total price that is obtained by multiplying the unit price and quantity, the unit price shall prevail and the total price shall be corrected. If there is a discrepancy between the words and figures the amount in words shall prevail. If there is a discrepancy between the Total Bid price entered in Form of Bid and the total shown in Schedule of Prices-Summary, the amount stated in the Form of Bid will be corrected by the Employer in accordance with the Corrected Schedule of Prices.



If the bidder does not accept the corrected amount of Bid, his Bid will be rejected and his Bid Security forfeited.

16.5
A Bid determined as substantially non-responsive will be rejected and will not subsequently be made responsive by the bidder by correction of the non-conformity.

16.6
Any minor informality or non-conformity or irregularity in a Bid which does not constitute a material deviation may be waived by Employer, provided such waiver does not prejudice or affect the relative ranking of any other bidders.

16.7
The Engineer/Employer will evaluate and compare only the bids previously determined to be substantially responsive. Bids will be evaluated for the complete scope of works. 

(a)
Technical Evaluation


It will be examined in detail whether the Works offered by the bidder comply with the Technical Provisions of the Bidding Documents. For this purpose, the bidder’s data submitted with the bid in Schedule B to Bid will be compared with technical features/criteria of the Works detailed in the Technical Provisions. Other technical information submitted with the bid regarding the Scope of Work will also be reviewed.


F.
AWARD OF CONTRACT

17.
Post Qualification

17.1
The Employer, at any stage of the bid evaluation, having credible reasons for or prima facie evidence of any defect in the supplier’s or contractor’s capacities or found any conflict of interest within the organization, may require the suppliers or contractors to provide information concerning their professional, technical, financial, legal or managerial competence whether already pre-qualified or not.
 Provided that such qualification shall only be laid down after recording reasons therefor in writing. They shall form part of the records of that bid evaluation report.
17.2
The determination will consider the bidder’s financial and technical capabilities. It will be based upon an examination of the documentary evidence of the bidders’ qualifications submitted under Clause IB.11, as well as such other information required in the Bidding Documents.

18
Award Criteria & Employer’s Right

18.1
The Employer will award the Contract to the bidder whose bid has been determined to be substantially responsive to the Bidding Documents and who has offered the lowest evaluated Bid Price.
18.2    The Employer reserves the right to accept or reject any bid, and to annul the bidding process and reject all bids, at any time prior to award of Contract, without thereby incurring any liability to the affected bidders or any obligation to inform the affected bidders of the grounds for the Employer’s action except that the grounds for its rejection of all bids shall upon request be communicated, to any bidder who submitted a bid, without justification of the grounds. Notice of the rejection of all the bids shall be given promptly to all the bidders.
19
Notification of Award & Signing of Contract Agreement

19.1
Prior to expiration of the period of bid validity prescribed by the Employer, the Employer will notify the successful bidder in writing (“Letter of Acceptance”) that his bid has been accepted. This correspondence can be made through emails exchanges as well. 
19.3
The formal Agreement between the Employer and the successful bidder shall be executed within seven (7) days of the receipt of Form of Contract Agreement by the successful bidder from the Employer.
BIDDING DATA

(This section should be filled in by the Engineer/Employer before issuance of the Bidding Documents.  The following specific data for the Works to be tendered shall complement, amend, or supplement the provisions in the Instructions to Bidders. Wherever there is a conflict, the provisions herein shall prevail over those in the Instructions to Bidders.)

1.Name of Employer

Aga Khan Rural Support Programme Giglit. 
2. Brief Description of Works 

Supply, Installation, Commissioning & Testing Running of Solar System at Area Office Hunza”
3
(a)
Employer’s address:

           AKRSP Head Office, Babar Road Kashrote Giglit.

(b)
Engineer’s address:


           Office of Specialist IRE AKRSP Core Office Babar Road Giglit.
4.1
Bid shall be quoted entirely in Pakistani Rupees. The payment shall also be made in Pakistani Rupees.

4.2
Amount of Bid Security (2% of quoted amount)
4.3
Period of Bid Validity 90 day
4.4
Number of Copies of the Bid to be Submitted
One original 
14.6
(a)
Employer's Address for the Purpose of Bid Submission

             Office of Head of Admin & Procurement AKRSP Head Office Babar Road Kashrote Giglit.
15.1
Deadline for Submission of Bids

14:00 PST hours on 24-03-2025
16.1
Venue, Time, and Date for Bid Opening 

Venue:
AKRSP Head Office Babar Road Kashrote Giglit.

Time:
1130 hours
Date:
25-03-2025
(date may be extended due to unknown circumstances).
16.4
Responsiveness of Bids


(i)
the Bid is valid till required period,  

(ii)
the Bid prices are firm during the currency of contract 
(iii)
completion period offered is within specified limits, 

(iv)
the Bidder/Manufacturer is eligible to Bid and possesses the requisite experience, capability and qualification.

(v)
the Bid does not deviate from basic technical requirements and  

(vi)
the Bids are generally in order, etc.
FORM OF BID AND SCHEDULES TO BID

FORM OF BID

LETTER OF OFFER
(to be filled by the bidder)
Bid Reference No. ___________________

_____________________________________

_____________________________________

(Name of Works)

To:____________________________
______________________________
Gentlemen,

1.
Having examined the Bidding Documents including Instructions to Bidders, Bidding Data, Conditions of Contract, Contract Data, Specifications, Drawings, if any, Schedule of Prices and Addenda Nos. _________________________ for the execution of the above-named Works, we, the undersigned, being a company doing business under the name of and address___________________________________________________________________________ and being duly incorporated under the laws of  Pakistan hereby offer to execute and complete such Works and remedy any defects therein in conformity with the said Documents including Addenda thereto for the Total Bid Price of Rs________________(Rupees in word)_________________________________________________or such other sum as may be ascertained in accordance with the said Documents.

2.
We understand that all the Schedules attached hereto form part of this Bid.
3.
We undertake, if our Bid is accepted, to commence the Works and to deliver and complete the Works comprised in the Contract within the time(s) stated in Contract Data.
4.
We agree to abide by this Bid for the period of 90 days from the date fixed for receiving the same and it shall remain binding upon us and may be accepted at any time before the expiration of that period.
6.
Unless and until a formal Agreement is prepared and executed, this Bid, together with your written acceptance thereof, shall constitute a binding contract between us.

7.
We understand that you are not bound to accept the lowest or any bid you may receive.

8.
We do hereby declare that the Bid is made without any collusion, comparison of figures or arrangement with any other person or persons making a bid for the Works.

Dated this________day of ________, 20 

Signature ________________ 

in the capacity of _____________duly authorized to sign bid for and on behalf of _______________________________

(Name of Bidder in Block Capitals)

Seal
Address _____________________________________________________________________

         Witness: 
(Signature)______________________________

Name:_______________________________________________________________

Address: ___________________________________________________________
______________________________________________________
SCHEDULE – A TO BID

SCHEDULE OF PRICES


Sr. No.
Page No.

1. Preamble to Schedule of Prices


2. Schedule of Prices



Detailed Schedule of Prices
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PREAMBLE TO SCHEDULE PRICES

1.
General

1.1
The Schedule of Prices shall be read in conjunction with the Conditions of Contract, Contract Data together with the Specifications and Drawings, if any.

1.2
The Contract shall be for the whole of the Works as described in these Bidding Documents. Bids must be for the complete scope of works.

2.
Description

2.1
The general directions and descriptions of works and materials are   summarized in the Schedule of Prices. References to the relevant sections of the Bidding Documents shall be made before entering prices against each item in the Schedule of Prices.

3.
Units & Abbreviations

3.1
Units of measurement, symbols and abbreviations expressed in the Bidding Documents shall comply with the Systeme Internationale d’ Unites (SI Units).


i. pakistani Rupees                  PKR or Rs
            ii. Killo Watt                           kW

            iii. Running Feet                     rft

            iv. velocity                             V

            v. Cubic feet per second         ft3/sec

             vi. Numbers                           Nos 
             vii. Meter                                m           

4.
Rates and Prices

4.1      The rates and amounts entered in the Schedule of Prices shall be the rates at which the Contractor shall be paid and shall be the full inclusive value of the works set forth  in the Cotract.
4.2
Unless otherwise stipulated in the Contract Data, the rates and prices entered by the bidder shall not be subject to adjustment during the performance of the Contract.

4.3
All duties, taxes and other levies payable by the Contractor shall be included in the rates and prices.                           
4.4
The whole cost of complying with the provisions of the Contract shall be included in the items provided in the Schedule of Prices, and where no items are provided, the cost shall be deemed to be distributed among the rates and prices entered for the related items of the Works and no separate payment will be made for those items.


The rates, prices and amounts shall be entered against each item in the Schedule of Prices. Any item against which no rate or price is entered by the bidder will not be paid for by the Employer when executed and shall be deemed covered by the rates and prices for other items in the Schedule of Prices.

4.5
(a)
The bidder shall be deemed to have obtained all information as to and all requirements related thereto which may affect the bid price.


*(b)
The Contractor shall be responsible to make complete arrangements for the transportation of the Plant to the Site.

4.6
The Contractor shall provide for all parts of the Works to be completed in every respect. Notwithstanding that any details, accessories, etc. required for the complete installation and satisfactory operation of the Works, are not specifically mentioned in the Specifications, such details shall be considered as included in the Contract Price.


5.
Bid Prices


5.1
Break-up of Bid Prices


The various elements of Bid Prices shall be quoted as detailed by the Employer in the format of Schedule of Prices.


The bidder shall recognize such elements of the costs which he expects to incur the performance of the Works and shall include all such costs in the rates and amounts entered in the Schedule of Prices.
5.2
Total Bid Price;
                   The total of bid prices in the Schedule of Prices shall be      entered in the Summary of Bid Price.

                        SCHEDULE OF PRICES  (SCHEDULE ATO BID) 

	DETAIL OF SOLAR COMPONENTS

	

	S No
	Item
	Specification & Certifications 
	Unit 
	Qty
	Unit Rate 
	Total Amount Rs

	1
	Solar Panel 580 W or Higher (Tier A) for 15 kW, N-Type, Bi-Ficial
	• IEC 61215-1, IEC 61215-1-1, IEC 61215-2:2016
• IEC 61730-1, IEC 61730-2:2016
• TS 62804-1
• IEC61701
• IEC62716                                                                                      Data sheets for quoted brand must be attached 
	No. 
	24
	
	

	2
	INVERTER Hybrid- 1-Phase, 8 kW Nitrox/Fox , With Online Monitoring facility, Warranty: 10 Years Total Capacity :40 kW
	Maximum string voltage at project extreme

minimum temperatures

(Max 1,500 Vdc for Ground Mount Systems

Max 1,000 Vdc for Roof Mount Systems)

Must be UL1741 certified

Real-time inverter status, production, BESS state-
of-charge, BESS inverter power, diesel generator status, diesel generator power, weather station data, and other relevant data shall be made available via the internet
	
	2
	
	

	3
	Li-ion Batteries HV 5 kWh , PYLONTECH/FOX, Warranty: 10 Years, Total Storage Capacity : 15 KWh
	High Voltage Lithium Ion
	Set
	3
	
	

	4
	Battery Rack – imported with Glass Door and Locking System for batteries 
	
	No. 
	1

	
	

	5
	Parking shed mounted structure as per available area using civil foundations pads.  
	Parking shed or roof top Mounted Solar PV Systems, special conditions apply. These will be dealt with on project-by-project basis  with the Owner
	Lumpsum
	1
	
	

	6
	6 mm^2 DC PV Cable 1-core, 60mm^2 DC Battery Cable, allied Accessories, conduiting pvc, Ac Cables for input/output, complete.
	
	Stand
	1
	
	

	7
	Installation, Commissioning, Load distribution and Transportation
	
	Job
	1
	
	

	8
	After Sales Service 1-Year
	
	Job
	1
	
	

	 
	Total
	 
	 
	 
	 
	


Overall System Requirements
1.2.1   Codes & Standards: the system (including electrical, structural, mechanical, and other elements) shall be installed to local codes and standards. Applicable Solar PV installation requirements from NEC and NFPA shall also be met at a minimum.
1.2.2   Site Visit and Site Conditions – New Projects: Work with the Owner’s Engineer, Architect, and other Subconsultants (especially Structural and Electrical engineers) to obtain all site related and building data required to design and construct this project.
1.2.3   Site Visit and Site Conditions – Existing Projects: The Contractor shall perform a site visit (or several site visits) to ensure the following information is gathered in order to coordinate the design and installation of the proposed solar PV and BESS system with the existing site conditions:
a)  Energy Yield and Shading Assessment: A site-speciﬁc shading horizon proﬁle shall be determined using a Solar Pathﬁnder, Solmetric, Suneye, or another similar tool approved by the Owner.
•
The sun horizon shall be measured at a location  most representative of the overall solar project location.
• 
Photos in all directions from where the sun horizon measurement was made should be provided for veriﬁcation.
•   Above data must be shown on a Pvsyst report that must be included with the
Contractor’s price proposal.
b) Roof or Ground Space Assessment:
Available Space - Assess the available space on building roofs or property for solar module installation. Ensure it has adequate exposure to sunlight throughout the day.

c) Orientation: Determine the best orientation and tilt angle for the solar modules to maximize energy production.
d) Shading: Identify any potential shading issues from nearby trees, buildings, mountains or other obstructions that could reduce solar module efficiency.
e) Snow and wind loads: Obtain snow and wind loads for solar system’s structural design.
f)
Review snow accumulation: Review existing drainage and advise Owner on the snow melting, and drainage requirements if current drainage system is not adequate.
g) Roof Condition Assessment:
i.
Roof Load-Bearing Capacity: Ensure that the roof structure can support the weight of solar modules and associated equipment. The Owner’s Project Manager must be consulted with to obtain the roof design speciﬁcations to properly complete the evaluation.
ii.
Roof Age and Material: Consider the age and material of the roof. If the roof needs repair or replacement, provide details to the Owner’s Project Manager for follow-up. Unless requested by the Owner’s Project Manager, the repair and rehabilitation of the roof will be the responsibility of the Owner.
h) Ground Mounted and Parking Lot Mounted Systems: For ground mounted and Parking Lot Mounted Solar PV Systems, special conditions apply. These will be dealt with on a project-by-project basis with the Owner
1.2.4   Existing Electrical Distribution System Assessment:
a) Review all as-built drawings,
b)  Conﬁrm existing electrical distribution system matches the as-built drawings,
c) Evaluate existing equipment capacities and ratings to incorporate the proposed solar system. Ratings of existing system equipment such as distribution panels, breakers, fuses, disconnects, automatic transfer switches (ATS), diesel generators, protection relays, and other electrical equipment, must be fully evaluated.
d) Site measurements (or information from the local utility company) to ensure compatibility of inverters with the historical grid voltage and frequency variations. Voltage and or frequency stabilizers may be required for the Inverters to work seamlessly with the Grid. Price for these devices must be included in the Contractors price proposal for the project,
e) List all upgrades required to incorporate the proposed solar system. Items that need to be upgraded or replaced should be included in the Contractor’s price proposal.

1.2.5   Interface with existing Generators and Automated Control
a)  Conﬁrm ratings and characteristics of existing generators that are on site to ensure compatibility with the proposed solar PV and BESS systems. Particular attention must be paid to proposed Solar/Utility and proposed Solar/Diesel Generator Synchronization.
b) Synchronization requirements with the Grid and with the on-site diesel generators must be worked out by the Contractor prior to making the bid proposal for this project.
c) Once synchronized to the Grid or to the diesel generators, DIEF (or similar) type controllers shall be used to maximize generation from Solar PV / BESS system and
to minimize energy usage from the Grid or the diesel generators. Diesel generators, if required to run in parallel with the Solar PV system, shall be automatically set to run at their minimum point to avoid wet stacking.
d) DIEF (or approved equal) type of controller shall be allowed for in the Contractor’s price for running the Solar PV system in parallel with the Grid and/or the diesel generators.
1.2.6   Compatibility with existing SCADA and Other Control Systems:
a)  Contractor must conﬁrm the interface requirements to existing SCADA and other remote monitoring systems that currently exists on site with the proposed solar system. All hardware and software required for this interface to work must be allowed for in the bid.
1.2.7   Maintenance:
a) Evaluate the maintenance requirements of solar modules, which typically include periodic cleaning and inspections. Evaluation to include ladders and roof access requirements (both temporary and permanent), cleaning water stations, hoses, drainage systems, etc.
b) Maintenance requirements must be clearly stated in the bid proposal with a list of items that the Owner must install to facilitate maintenance e.g. ladders, water stations, etc.
1.2.8   Permits and Regulations:
a) Building Permits: Check local building codes and obtain all necessary permits for solar system installation.
b) Utility Interconnection: Contact local utility company to understand the interconnection process and any required approvals.

c)  The Contractor must have all the required licenses and permits to undertake the PV
project development before start of construction.
1.2.9   Environmental and Aesthetic Considerations:
a)  Assess the environmental impact of the installation, including potential disruption to local ecosystems.
b)  Ensure no wetlands or wildlife habitat is negatively impacted by the installation. c)  Consider the aesthetics of the solar PV system and how it will blend with the
property's appearance. Final solar module  layouts drawings when completed, must be approved by the project architect via the Owner’s Project Manager before the installation work can start.
1.3   Electrical Installation Requirements
a)  DC connectors – All solar PV DC connectors installed for DC wiring shall be made using certiﬁed and mated connector pairs that match the solar PV modules. DC connectors shall be approved for use by the module manufacturer.
•   Only MC4-type of connectors shall be used for DC ﬁeld connections.
•
DC connectors shall be installed using the connector manufacturer’s tools (including the proper MC4 or connector-speciﬁc crimp tool) and instructions.
•   Connectors shall be rated for the voltage, current, and cable size used.
•    Compression lugs shall be used for connections to the inverter.
• 
Soldered or other connection types are not acceptable and shall not be used.
•
The resistance of all DC connectors once installed shall be tested using a contact resistance tester (or micro-ohmmeter, such as Megger MOM2 or similar) to ensure that the DC connectors have been properly made.
•
All contact resistance measurements shall be recorded and any connectors that exceed the maximum contact resistance value speciﬁed by the manufacturer shall be re-made and re-tested.
•
It is imperative that DC connections are properly made and installed to minimize the risk of hot spots or arcing at the connection points. These are high ﬁre risks.
•
The maximum contact resistance value can be found on the connector datasheet. For example, for Staubli MC4 the maximum contact resistance is 0.25 milliohms.

b) DC cabling
DC string cabling shall meet the following requirements:
•
The DC voltage drop shall be less than 3% of the nominal string operating voltage.
•
DC Module extension wires shall be minimum 4mm2 to match the module wiring. For longer runs, use 6mm2 wires to ensure less than 35 voltages drop.
•   The power loss in the DC cable at STC conditions shall be less than 2%.
•   DC cables shall be placed in metal raceways for mechanical protection
(cable trays are acceptable). Plastic raceways are strictly prohibited.
•
No wiring shall be exposed to sunlight. When exposed to direct sunlight, DC cables shall be protected by a wire loom or other method to protect the cables.
•
Red coloured conductor shall be used for the positive pole. Black coloured conductor shall be used for the negative pole.
•
Cabling shall be installed such that it is supported by a metal raceway for the entire length of the cable. No cables touch the surface of the roof or building.
•
The resistance of all cabling shall be tested using an insulation resistance tester (Megger) to ensure that the DC cable’s integrity has not been compromised during installation.
•
DC cabling shall be as short as possible. Consider installing the inverters close to the solar PV Modules.
c) DC Overcurrent Protection.
Individual string circuits shall be protected with adequately rated string fuses or DC circuit breakers on both poles (for an ungrounded DC system or systems with BESS). String fuses shall be of a type speciﬁc for solar PV applications and shall be ‘ﬁnger safe’.
d) DC Combiner Boxes.
All String wiring shall be routed through a Combiner Box. Each Combiner box shall have:
•   Individual String Fuses or DC Circuit Breakers,
•   Surge Protection Devices (SPDs), and
•   Main outgoing Disconnect Switch.
This is to minimize the mount of string wiring going to the Inverters.

DC Combiner boxes are optional for String Inverters which are designed with multiple maximum power point trackers (MPPTs), and can accommodate all the Strings coming into the Inverter

e) AC cabling
AC cabling shall meet the following requirements:
•   AC cables shall be sized for no more than 3% voltage drop.
•   The power loss in the AC cable at STC conditions shall be less than 3%.
•
All AC cables shall be in metal raceways for mechanical protection and to avoid exposure to direct sunlight.
•
AC cabling shall be installed such that it is supported by raceway. No cables touch the surface of the roof or buildings.
f)   Interconnection with Grid
• 
Contractor to obtain Voltage and Frequency variations data from the Utility Company or local sources. This data must be over a number of years (minimum 3 years of data).
•
Based on the Voltage and Frequency data obtained, the Contractor must ensure that the Grid Tied solar system proposed can operate in parallel with the Grid. If Voltage and/or Frequency Stabilizers are required to ensure trouble-free operation with Grid, these devices must be included with the proposal.
•
Voltage and Frequency Stabilizers must be sized for the worst-case variations anticipated from the Grid based on the historical data obtained.
g) Interconnection with existing electrical infrastructure
•
The solar PV and BESS systems shall be intertied and integrated with the existing electrical infrastructure.
•
The solar PV and BESS systems shall tie into the main switchgear/panelboard where possible via a dedicated circuit breaker and disconnect device as required by the Local and National Electrical Code.
h) Surge Protection
•
The DC and AC sections for the system must be fully protected against overvoltage with Type I, Type II and if needed Type III surge protective devices per the IEC standards to ensure high availability of the system.
•
Surge Protection Devices are also required wherever cables pass in between different Lightning Protection Zones (per IEC 62305).
i)   Earthing, Equipotential Bonding and Lighting Protection
•   The solar PV racking system shall be certiﬁed to UL 2703.

•
The solar PV modules shall be bonded to the UL 2703 racking system either by a WEEB lug that pierces the module frame anodization layer or a module clamp that achieves a similar result.
•
The racking system shall be bonded in a way such that all solar subarrays, modules, and other metallic components are bonded to the building earthing system. Bonding lugs such as ILSCO SGB-4 can be used to achieve this.
•
The complete system must be protected by an external lightning protection system following IEC 62305 family of standards to ensure high reliability.
•
The external lightning protection must have its own earth termination system fully integrated into the earthing and equipotential bonding of the remaining system.
•
If an existing building lightning protection system is present, the solar PV bonding/grounding system shall not be connected directly to this lightning protection system. A separate ground rod or other grounding method shall be used for the lightning protection system.
•
The value of the earth resistance must be veriﬁed during design to comply with local and national standards and codes.
•
All system’s metal structures, cabinets, raceways, etc., must be integrated in the equipotential bonding system.
•
A properly labelled main earth bar (where all conductors of the equipotential bonding, lightning protection, grounding of the neutral conductors, etc. are connected) shall be provided.
1.4   Solar PV racking/mounting system requirements
a) Rooftop PV racking systems.
•   Shall be UL 2703 certiﬁed
•
Racking systems shall be speciﬁcally designed and manufactured for mounting solar PV modules. Custom-made or locally fabricated racking systems are not permitted.
•
Modules shall be mounted in accordance with the module manufacturer’s instructions in the module’s ‘green zone’ (or strongest point of mounting per the module manufacturer).
•
Modules shall be mounted using either clamps or bolts per the module manufacturer’s instructions. Drilling into or other alteration of the module or module frame is strictly prohibited.

•
The racking system shall be made of aluminum. All mounting hardware shall be stainless steel. Non-aluminum racking system requires Owner’s express permission for use on this project.
b) Ballasted racking systems.
•
These are preferred over the attached systems which require penetrations through the roof’s waterproof membrane. Roof-penetrating systems must be approved by the Owner.
•
Ballasting system weight shall be coordinated and approved by the Owner’s structural engineer to ensure that the base building can take the extra load.
1.5   Inverter Location
a) For rooftop PV, inverters shall be placed outdoors on the roof near the array or mounted on the exterior of the roof on a purpose-built rack, structure, or other suitable surface where possible.
b)  Installing inverters and running DC cabling indoors should be avoided where possible in order to avoid installing additional rapid shutdown equipment – see Rapid Shutdown section of these Speciﬁcations.
c) Inverters shall be placed in a location where it is accessible by maintenance personnel but not accessible by the general public.
d) When installing the inverters or other electrical equipment outdoors, the Contractor shall verify the inverter or equipment is outdoor rated. A minimum IP65 rating is required for all outdoor mounting of Inverters, and BESS equipment that is not subject to ﬂooding. If ﬂooding is anticipated, only IP67 rated enclosures shall be used.
e) Inverters exposed to direct sunlight shall have a shade cover installed to minimize inverter heating and direct exposure to the sun.
f)   The inverter manufacturer installation requirements and conditions shall be met.
1.6   Rapid Shutdown
a) Rapid shutdown shall be required for rooftop PV systems or other PV systems were
DC cabling enters the interior of the building.
b) Rapid shutdown is not required for ground-mount PV systems where DC cabling does not enter a building other than a building whose sole purpose is to house solar PV equipment.
c) Rapid Shutdown is mandatory for all roof mounted solar PV systems. (Rev 3.1)
d) If rapid shutdown is required, initiating rapid shutdown shall limit the voltage on all DC cabling located inside a building to 30V or less within 30 seconds of initiating rapid shutdown.

e) Rapid shutdown shall be both automatic and manual. Temperature sensors shall be provided to detect abnormal temperature rise in the PV module area and automatically initiate rapid shutdown.
f)
Manual rapid shutdown switch is to facilitate the ﬁre ﬁghters to safely enter the roof top PV installation area in case of a ﬁre.
g) Rapid shutdown can potentially be achieved either by using microinverters, string inverters with optimizers or other module-level rapid shutdown device, or purpose- made rapid shutdown boxes (e.g. Solar BOS). Contractor to clearly state in his tender proposal how he plans to achieve rapid shutdown.
h) Deleted. (Rev 3.1)
i)   Rapid shutdown shall be initiated when any of the following occurs:
•   Inverters lose AC power (e.g. due to loss of grid voltage, or manual upstream
AC breaker or device disconnection)
•
When a rapid shutdown initiating device is activated e.g. automatically via temperature sensor or manually via pushbutton.
•
When activated, the rapid shutdown system shall activate the shunt trip on the main upstream breaker for the solar inverters and disconnect the inverter’s AC power.
j)   A rapid shutdown initiating device shall have the following characteristics.
•
It shall be mushroom type latching pushbutton (e.g. emergency stop button) that is activated and latched upon push and requires turning in order to de- activate the button.
•   The pushbutton shall be colored red.
•
The pushbutton shall be provided with a yellow protective shroud to avoid accidental damage or activation.
k) The device shall be located in a location that is easily visible and accessible in case of an emergency. At a minimum such a device shall be located at:
•   The main building entrance/ﬁre alarm panel.
•   The main electrical room.
•   The main roof access location.
l)
An applicable label (or similar) shall be applied at each rapid shutdown initiating device location. The label shall be printed large enough to be readable from 3m.

1.7   Structural installation requirements
For a rooftop PV system, the gravitational load and uplift forces of the solar PV system shall be coordinated and approved by the Owner’s structural engineer to ensure that the base building can support the additional solar PV loads.
The Contractor shall design the structures to the Owner’s structural design parameters. These design parameters shall be obtained from the Owner.
1.8 Special installation requirements
a) [Blank - Owner to advise any unusual installation or design considerations speciﬁto the site or building, e.g. craning access challenges, etc]
2   DOCUMENTS AND DELIVERABLES
2.1 With Tender: Contractor shall provide the following documents with the Tender

Proposal for this project:

2.1.1   Site Assessment Report. Report showing the site simulations in a Pvsyst type report. The report should show expected yield in MWhr per year with all the potential shading considered.
2.1.2   Proposed Equipment Data Sheets for:
a)
Modules,
b)
Inverters, 
c)
BESS,

d)
Racking System
e)
Distribution Equipment 
f)
Weather Station
g)
And any specialty items required for the project.
2.1.3   Quality Assurance (QA) Manual.
2.1.4   System Testing, Commissioning Procedures and
2.1.5   Performance Testing Procedures.
2.2   Two (2) weeks after Award:
2.2.1   Drawings
a) Module general arrangement/layout drawings 
b) Racking system general arrangement drawing 
c) Racking system details
d) Racking system structural calculations 
e) Module earthing details
f) SLD showing integration with the existing electrical distribution system 
g) String and array wiring details from PV modules to inverters
h) Earthing and bonding details
2.2.2   Electrical calculations
a) String size calculations

b) DC/AC cable sizing and voltage drop calculations.

c) Calculations to conﬁrm system meets the Utility System’s Interconnection requirements.

d) Step and Touch potential calculations and ground grid sizing to IEEE 80 and IEEE 81 standards

e) Protection and Control system calculations, coordination curves and relay settings

f) Arc ﬂash calculations

g) All other design calculations mandated by the local Electrical and Building

h) Cods

2.2.3   Bills of Materials (BOMs) and equipment schedules
a) Major equipment list (modules, inverters, BESS batteries, BESS inverters, racking system, distribution system, etc.)
2.2.4   DC/AC cable schedule and ﬁnal cable sizes
2.2.5   Remote Monitoring System data point list
2.2.6   Compiled and completed set of all equipment manuals including installation, operation, and maintenance procedures.
2.2.7   Testing, Commissioning and Acceptance Testing Procedures
2.3   As-Builts: Two (2) weeks after Installation is complete:
2.3.1   All drawings and documents listed in Item 2.2 above.
2.4   Warranty Records:
2.4.1   All equipment warranty records shall be turned over to the Owner.
3 
TESTING, COMMISSIONING, AND ACCEPTANCE TEST PROCEDURES
Testing, Commissioning and Acceptance: Testing is a critical step in the acceptance of the Solar PV system by the Owner to ensure that the installation meets the speciﬁed requirements and is ready for Operation.
See ANNEXURE-II: Testing and Commissioning Requirements
3.1   QA Manual:
Contractor shall provide a complete QA Manual with the Proposal that clearly deﬁnes the procedures to be used to verify the quality of the installation. The QA Manual shall include all the Inspection, Test and Commissioning procedures proposed for this project. All procedures must be detailed clearly shown:
a) The Standards to be used,
b) The Procedures to be used, 
c) Test Equipment to be used,
d) Test Equipment Calibration Records
e) Pass / Fail Criteria.
3.2   Visual Inspection:
a) Inspect the entire system for any visible damage, defects, or improper installations. 
b) Verify that the mounting structures, panels, inverters, and electrical components
are securely installed and properly aligned.
3.3   Electrical Safety Checks:
Before the start-up of the system:
a) Verify the integrity of each module and conﬁrm the module is not damaged and is performing as expected.
b) Verify that all electrical connections are tight, properly insulated, and free of any visible damage.
c) Check that proper earthing and bonding measures are in place.
d) Ensure that all disconnect switches, fuses and circuit breakers are properly labeled and functional.
e) DC string fuses or circuit breakers are adequately rated for voltage and current and are rated speciﬁcally for DC photovoltaic applications.
f)   Ensure all Arc Flash labels are attached.
g) All cables have been insulation resistance (Megger) tested and conﬁrmed to be acceptable.
h) All cables point to point veriﬁed.
3.4   DC Connectors:
Inspect all DC connectors and test contact resistance for each DC cable to ensure the manufacturer maximum contact resistance has not been exceeded. Alternatively do a contact resistance test,

3.5   Infra-Red Scan:
A complete walkthrough of the system with an infrared camera, documenting the temperature gradients of the modules and the electrical terminations, shall be performed to detect any hotspots being formed.
The Infra-Red Scan shall be done at solar noon on a sunny day (max-power) when all
Strings are operating.
Infra-Red Scan shall be digitally recorded.
During the scan, the following items must be thoroughly looked at and corrected:
a)        Connectors that are getting hot shall be inspected and replaced.
b) 
Any Module showing signs of hot spots developing shall be replaced immediately.
Photo proof of Infra Red Scan is mandatory and shall be provided with the
Commissioning Report.
3.6   String and Array Testing:
a)  Check the polarity of each string is correct.
b)  Provide IV (I=Current, V=Voltage) Curve signatures of each string using IV Curve Tracer: Measure and record the DC open circuit voltage and short circuit current of each string using IV curve string tracer (such as Seaward PV150, PV200, or equal. Compare results to expected (calculated) results. Any deviations must be investigated and ﬁxed such that measured values match the expected values.
c)  Record the global horizontal irradiance (GHI), time of day, outdoor temperature, and general weather conditions (e.g. sunny, cloudy, etc.) for when the IV measurements were taken.
d)  Verify that the DC open circuit voltage and short circuit current of each string matches the expected values based on the panel conﬁguration.
e)  Provide a complete report of the IV Curve Tracer with detailed notes on why the strings are acceptable.
4   FUNCTIONAL TESTING
4.1   Energization Tests
a)  Energize and test the operation of each  inverter (after safety veriﬁcations have been made).

b)  Measure and record the global horizontal irradiance (GHI), time of day, outdoor temperature, and general weather conditions (e.g. sunny, cloudy, etc.)  for when the measurements were taken.
c)  Measure and record the DC string operating voltage of each string on the inverter. d)  Measure and record the DC string operating current of each string on the inverter. e)  Measure and record the output AC power from the inverter.
f)
Record any errors or faults on any equipment. Troubleshoot and remediate errors or faults.
g)  Measure and record heat generated by the Inverters at max power. If it exceeds equipment standards, contact the manufacturer for mitigation and or replacement.
h)  Test the rapid shutdown system (if installed):
a)  The voltage on DC cabling shall be measured to ensure less than 30V after 30 seconds to conﬁrm operation of the rapid shutdown system.
b)  All rapid shutdown initiating devices shall be tested to ensure rapid shutdown is operating.
4.2   Insulation Resistance Testing:
a)  Perform insulation resistance tests to ensure proper isolation between DC and AC
components.
b)  Measure all insulation resistance values of all DC and AC cables and ensure they meet speciﬁed requirements.
4.3   Ground Fault Detection Testing:
a)  Test the ground fault detection system to ensure that it responds appropriately to simulated ground faults.
b)  Verify that the system can quickly detect and isolate ground faults to prevent hazards.
4.4   Voltage Drop Testing:
a)  Measure the voltage drop across critical components, such as wiring and connectors, to ensure they meet allowable limits.
4.5   Protection and Coordination Testing:
a)  Verify that the overcurrent protection devices and relays are properly coordinated to respond to faults without causing unnecessary disruptions.
4.6   Conﬁrm Solar PV System synchronizes seamlessly:
a)  To the Grid

b)  To the Diesel Gensets.
c)  Ensure DIEF Controller Maximizes the use of Solar and minimizes the use of Diesel
Gensets.
5   COMPLIANCE
Check compliance with equipment supplier’s Standards and Design Drawings:
a)  Review all documentation, including system design drawings, manufacturer speciﬁcations, and installation manuals and conﬁrm that the system is ready for energization.
b)  Compliance with Standards:
Ensure that the installation complies with relevant industry standards and local codes and regulations, such as:
i.
IEC 62446: Grid connected photovoltaic systems – Minimum requirements for system documentation, commissioning tests, and inspection.
ii.     IEEE 1547: Standard for Interconnecting Distributed Resources with Electric
Power Systems.
6   PERFORMANCE TESTING
a)  Use a solar irradiance meter to measure the incident solar radiation on the panels.
b)  Compare the measured solar radiation with the expected values for the location and time of day.
c)  Calculate and record the system's actual power output based on the measured current and voltage values.
7   PERFORMANCE ACCEPTANCE CRITERIA
All testing and performance modelling shall be based on the latest version of the following Standards:
a)  ASTM E2848-13 – PV Performance Test Standards
b)  IEC 61724-1,2, 3 – Technical Standards for PV System Performance Monitoring.
c)  Compare the actual performance of the system (measured power output, efficiency, etc.) against  the expected performance as per the design.
d)  See ANNEXURE-III: Performance Testing Requirements.
e)  These requirements are mandatory, and Contractor must provide sufficient proof to show these tests were completed satisfactorily.

8   FINAL DOCUMENTATION REQUIREMENTS:
a)  Provide complete documentation of all Testing, Commissioning and Performance
Testing Results clearly labelled and compiled in one Report.
9   TRAINING AND HANDOVER
a)  Contractor shall operate the Solar System trouble free for a minimum of 3 months before officially handing over the system to the Owner. If any deﬁciencies detected in this period, the Contractor shall ﬁx the deﬁciencies identiﬁed and operate the system for another 3 months until the system operates trouble free.
b)  During this 3-month period, the Contractor shall train the Owner’s staff in the operation of the system.
10 OWNER SIGN-OFF:
a)  Conduct a ﬁnal inspection of the entire system with the Owner to ensure all requirements are met.
b)  Sign-off from the Owner can only happen when all of the following conditions are met:
i.     All construction deﬁciencies have been corrected.
ii.     All systems working as expected and the system has no outstanding alarms. iii.     All design drawings have been updated and stamped “as built”.
iv.     All equipment manuals, data sheets, and maintenance instructions have been released to the Owner.
v.     All software ﬁles have been turned over to the Owner in their native format.
vi.     All breaker and protection relay settings have been checked and veriﬁed with the Owner.
vii.     All commissioning and testing requirements have been successfully completed and compiled in a report.
viii.     All performance tests have been completed and witnessed by the Owner. ix.     The system has had 3 months of trouble-free operation.
x.     All the training requirements have been fulﬁlled.
xi.     All warranty records have been turned over to the Own
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                                         CONDITIONS OF CONTRACT

1.
GENERAL PROVISIONS

1.
Definitions

In the Contract as defined below, the words and expressions defined shall have the following meanings assigned to them, except where the context requires otherwise:

2.
The Contract

2.1
“Contract” means the Contract Agreement and the other documents listed in the Contract Data.

2.2
“Specifications” means the document as listed in the Contract Data.
3
Persons

3.1.
“Employer” means the person named in the Contract Data and the legal successors in title to this person, but not (except with the consent of the Contractor) any assignee.

3.2
“Contractor” means the person named in the Contract Data and the legal successors in title to this person, but not (except with the consent of the Employer) any assignee.

4.
Dates, Times and Periods

4.1
“Commencement Date” means the date fourteen (14) days after the date the Contract comes into effect or any other date named in the Contract Data.

4.2
“Day” means a calendar day

4.3
“Time for Completion” means the time for completing the Works as stated in the Contract Data.
5.
Money and Payments

5.1
“Cost” means all expenditure properly incurred (or to be incurred) by the Contractor, whether on or off the Site, including overheads and similar charges but does not include any allowance for profit.

6.
Other Definitions
6.1
“Contractor’s Equipment” means all machinery, apparatus and other things required for the execution of the Works but does not include Materials or  Plant intended to form part of the Works.

6.2
“Country” means the Islamic Republic of Pakistan.

6.3
“Force Majeure” means an event or circumstance which makes performance of a Party’s obligations illegal or impracticable and which is beyond that Party’s reasonable control.

6.4
‘Materials” means things of all kinds (other than Plant) to be supplied and incorporated in the Works by the Contractor.

6.5
“Site” means the places provided by the Employer where the Works are to be executed, and any other places specified in the Contract as forming part of the Site.
6.6
‘Works” means any or all the works whether Supply, Installation, Construction etc. and design (if any) to be performed by the Contractor including temporary works.
6.7
“Engineer” means the person notified by the Employer to act as Engineer for the      purpose of the Contract and named as such in Contract Data

7.
Law


The law of the Contract is the relevant Law of Islamic Republic of Pakistan.

8.
Communications


All Communications related to the Contract shall be in English language.

9.
Statutory Obligations

The Contractor shall comply with the Laws of Islamic Republic of Pakistan and shall give all notices and pay all fees and other charges in respect of the Works.

10
THE EMPLOYER
10.1
Provision of Site


The Employer shall provide the Site and right of access thereto at the times stated in the Contract Dat

10.2
Engineer’s/Employer’s Instructions


The Contractor shall comply with all instructions given by the Employer or the Engineer, if notified by the Employer, in respect of the Works including the suspension of all or part of the Works
11
ENGINEER’S/EMPLOYER’S REPRESENTATIVES
11.1
Authorised Person

The Employer shall appoint a duly authorized person to act for him and on his behalf for the purposes of this Contract. Such authorized person shall be duly identified in the Contract Data or otherwise notified in writing to the Contractor as soon as he is so appointed. In either case the Employer shall notify the Contractor, in writing, the precise scope of the authority of such authorized person at the time of his appointment.
11.2
Engineer’s/Employer’s Representative


The name and address of Engineer’s/Employer’s Representative is given in Contract   Data. However the Contractor shall be notified by the Engineer/Employer, the delegated duties   and authority before the Commencement of Works.

12
THE CONTRACTOR
12.1
General Obligations


The Contractor shall carry out the Works properly and in accordance with the Contract. The Contractor shall provide all supervision, labour, Materials, Plant and Contractor’s Equipment which may be required.

12.2
Contractor’s Representative


The Contractor shall appoint a representative at site on full time basis to supervise the execution of work and to receive instructions on behalf of the Contractor but only after obtaining the consent of the Employer for such appointment which consent shall not be unreasonable withheld by the Employer. Such authorized representative may be substituted/replaced by the Contractor at any time during the Contract Period but only after obtaining the consent of the Employer as aforesaid.
12.3
Subcontracting


The Contractor shall not subcontract the of the Works. 
12.4
Performance Security


The Contractor shall furnish to the Employer within fourteen (14) days after receipt of Letter of Acceptance a Performance Security at the option of the bidder, in the form of Bank Draft or Bank Guarantee or an insurance company having alteast AA rating from PACRA/JCR for the amount and validity specified in Contract Data.

13
TIME FOR COMPLETION
13.1
Execution of the Works

The Contractor shall commence the Works on the Commencement Date and shall proceed expeditiously and without delay and shall complete the Works, within the Time for Completion.
14
Extension of Time

The Contractor shall, within such time as may be reasonable under the circumstances, notify the Employer/Engineer of any event(s) falling within the scope   of the Conditions of Contract and request the Employer/Engineer for a reasonable extension in the time for the completion of Works. Subject to the aforesaid, the Employer/Engineer shall determine such reasonable extension in the time for the completion of Works as may be justified in the light of the details/particulars supplied by the Contractor in connection with the such determination by the Employer/Engineer within such period as may be prescribed by the Employer/Engineer for the same; and


the Employer shall extend the Time for Completion as determined.

15
Late Completion

If the Contractor fails to complete the Works within the Time for Completion, the Contractor’s only liability to the Employer for such failure shall be to pay the amount stated in the Contract Data for each day for which he fails to complete the Works.

16
TAKING-OVER
16.1
Completion

The Contractor may notify the Engineer/Employer when he considers that the Works are complete.

16.2
Taking-Over Notice

Within fourteen (14) days of the receipt of the said notice of completion from the Contractor the Employer/Engineer shall either takeover the completed Works and issue a Certificate of Completion.
16.3.
REMEDYING DEFECTS

Remedying Defects

The Contractor shall for a period stated in the Contract Data from the date of issue of the Certificate of Completion carry out, at no cost to the Employer, repair and rectification work which is necessitated by the earlier execution of poor quality of work or use of below specifications material in the execution of Works and which is so identified by the Employer/Engineer in writing within the said period. Upon expiry of the said period, and subject to the Contractor’s faithfully performing his aforesaid obligations, the Employer/Engineer shall issue a Maintenance Certificate whereupon all obligations of the Contractor under this Contract shall come to an end. 


Failure to remedy any such defects or complete outstanding work within a reasonable time shall entitle the Employer to carry out all necessary works at the Contractor’s cost. However, the cost of remedying defects not attributable to the Contractor shall be valued as a Variation. 

16.4
Uncovering and Testing

The Engineer/Employer may give instruction as to the uncovering and/or testing of any work. Unless as a result of an uncovering and/or testing it is established that the Contractor’s design, Materials, Plant or workmanship are not in accordance with the Contract, the Contractor shall be paid for such uncovering and/or testing as a Variation in accordance with Sub-Clause 10.2.

17.
CONTRACT PRICE AND PAYMENT
17.1
(a)
Terms of Payments



The amount due to the Contractor under any Interim Payment Certificate issued by the Engineer pursuant to this Clause, or to any other terms of the Contract, shall ,  be paid by the Employer  to the Contractor within 30 days after such Interim Payment Certificate has been jointly verified


17.2
Interim Payments

Within a period not exceeding seven (7) days from the date of submission of a statement for interim payment by the Contractor, the Engineer shall verify the same and within a period not exceeding thirty (30) days from the said date of submission by the Contractor, the Employer shall pay to the Contractor the sum verified by the Engineer less retention money at the rate stated in the Contract Data. 

17.3
Retention

Retention money shall be paid by the Employer to the Contractor within fourteen (14) days after either the expiry of the period stated in the Contract Data, or the remedying of notified defects, or the completion of outstanding work, all  which ever is the later.

17.4
Final Payment

Within twenty one (21) days from the date of issuance of the Maintenance Certificate the Contractor shall submit a final account to the Engineer to verify and the Engineer shall verify the same within fourteen (14) days from the date of submission and forward the same to the Employer together with any documentation reasonably required to enable the Employer to ascertain the final contract value.


Within sixty (60) days from the date of receipt of the verified final account from the Engineer, the Employer shall pay to the Contractor any amount due to the Contractor. While making such payment the Employer may, for reasons to be given to the Contractor in writing, withhold any part or parts of the verified amount. 

117.5
Currency

Payment shall be in the currency stated in the Contract Data.

18.
DEFAULT
18.1
Default by Contractor

If the Contractor abandons the Works, refuses or fails to comply with a valid instruction of the Engineer/Employer or fails to proceed expeditiously and without delay, or is, despite a written complaint, in breach of the Contract, the Employer may give notice referring to/ stating the default.


If the Contractor has not taken all practicable steps to remedy the default within fourteen (14) days after receipt of the Employer’s notice, the Employer may by a second notice given within a further twenty one (21) days, terminate the Contract. The Contractor shall then demobilise from the Site leaving behind any Contractor’s Equipment which the Employer instructs, in the second notice, to be used for the completion of the Works at the risk and cost of the Contractor.

18.2
Default by Employer

If the Employer fails to pay in accordance with the Contract, or is, despite a written complaint, in breach of the Contract, the Contractor may give notice referring to this and stating the default. If the default is not remedied within fourteen (14) days after the Employer’s receipt of this notice, the Contractor may suspend the execution of all or parts of the Works. 


If the default is not remedied within twenty eight (28) days after the Employer’s receipt of the Contractor’s notice, the Contractor may by a second notice given within a further twenty one (21) days, terminate the Contract. The Contractor shall then demobilise from the Site. 

18.3.
Payment upon Termination

After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of the Works executed and of the Materials and Plant reasonably delivered to the Site.
19.
RISKS AND RESPONSIBILITIES
19.1
Contractor’s Care of the Works


The Contractor shall take full responsibility for the care of the Works from the Commencement Date until the date of the Employer’s/Engineer’s issuance of Certificate of Completion . Responsibility shall then pass to the Employer.,If any loss or damage happens to the Works during the above period, the Contractor shall rectify such loss or damage so that the Works conform with the Contract.


Unless the loss or damage happens as a result of any of the Employer’s Risks, the Contractor shall indemnify the Employer, or his agents against all claims loss, damage and expense arising out of the Works.

19.2
Force Majeure


If Force Majeure occurs, the Contractor shall notify the Engineer/Employer immediately. If necessary, the Contractor may suspend the execution of the Works and, to the extent agreed with the Employer demobilise the Contractor’s Equipment.


If the event continues for a period of eighty four (84) days, either Party may then give notice of termination which shall take effect twenty eight (28) days after the giving of the notice.


After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of the Works executed and of the Materials and Plant reasonably delivered to the Site, adjusted by the following:


a)any sums to which the Contractor is entitled under Sub-Clause 10.

b)
the cost of his demobilization, and


c)
less any sums to which the Employer is entitled.


The net balance due shall be paid or repaid within thirty five (35) days of the notice of termination.

20.
RESOLUTION OF DISPUTES
20.1
Engineer’s Decision


If a dispute of any kind whatsoever arises between the Employer and the Contractor in connection with the Works, the matter in dispute shall, in the first place, be referred in writing to the Engineer, with a copy to the other party. Such reference shall state that it is made pursuant to this Clause. No later than the twenty eight (28) days after the day on which he received such reference, the Engineer shall give notice of his decision to the Employer and the Contractor.


Unless the Contract has already been repudiated or terminated, the Contractor shall, in every case, continue to proceed with the Work with all due diligence, and the Contractor and the Employer shall give effect forthwith to every such decision of the Engineer unless and until the same shall be revised, as hereinafter provided in an arbitral award.

20.2
Notice of Dissatisfaction


If a Party is dissatisfied with the decision of the Engineer or if no decision is given within the time set out  herea bove, the Party may give notice of dissatisfaction referring to this Sub-Clause within fourteen (14) days of receipt of the decision or the expiry of the time for the decision. If no notice of dissatisfaction is given within the specified time, the decision shall be final and binding on the Parties. If notice of dissatisfaction is given within the specified time, the decision shall be binding on the Parties who shall give effect to it without delay unless and until the decision of the Engineer is revised by an arbitrator.

20.3
Arbitration

A dispute which has been the subject of a notice of dissatisfaction shall be finally settled by Arbitration. Any hearing shall be held at the place specified in the Contract Data

CONTRACT DATA

(Note: Except where otherwise indicated, all Contract Data should be filled in by the Employer prior to issuance of the Bidding Documents.)

Sub-Clauses of 

Conditions of Contract)
1.
The Employer means


Aga Khan Rural Support Programme
1.2
The Contractor means

_____________________________


______________________________

1.3
Commencement Date means the date of issue of Engineer’s Notice to Commence which shall be issued within fourteen (14) days of the signing of the Contract Agreement.

1.4
Time for Completion 90 days

(The time for completion of the whole of the Works should be assessed by the Employer)

1.5
Engineer


Specialist IRE
1.6
Documents forming the Contract listed in the order of priority:

(a) The Contract Agreement 
(b) Letter of Acceptance

(c) The completed Form of Bid 

(d) Contract Data

(e) Conditions of Contract 

(f) The completed Schedules to Bid including Schedule of Prices

(g) The Drawings, if any

(h) The Specifications 

(i) ___________________

(j) __________________

2.1

Provision of Site: On the Commencement Date*

3.1

Authorised person :_________________
Name and address of Engineer’s/Employer’s representative

Specialist IRE

5.1

Requirements for Contractor’s design (if any):

Specification Clause No’s_____Nill_____________

7.2

Programme:


Time for submission: Within fourteen (14) days* of the Commencement Date.



Form of programme: __________________ (Bar Chart/CPM/PERT or other)

7.4
Amount payable due to failure to complete shall be __% per day up to a maximum of (10%) * of sum stated in the Letter of Acceptance

(Usually the liquidated damages are set between 0.05 percent and 0.10 percent per day.)
8.1

Period for remedying defects 

One year after completion of the work.
9.1
*(a)
Terms of Payments

Payment of Contract Price shall be made in the following manners:

i) Fifty percent (50%) of Contract Price shall be paid as advance payment within   _____14________ days after the receipt of Work Plan and Invoice and inspection of items,

ii) Forty percent (40%) shall be paid after delivery of items at sites in Hunza and inspect by regional engineer. 
iii) Ten percent (10%) shall be paid on the date of issuance of Certificate of Completion as per of Conditions of Contract, an

  STANDARD FORMS

(Note: Standard Forms provided in this document for securities are to be issued by a bank. In case the bidder chooses to issue a bond for accompanying his bid or performance of contract or receipt of advance, the relevant format shall be tailored accordingly without changing the spirit of the Forms of securities).

FORM OF CONTRACT AGREEMENT
THIS CONTRACT AGREEMENT (hereinafter called the “Agreement”) made on the _____ day of ________ 200 _____ between _________________________(hereinafter called the “Employer”) of the one part and ______________ (hereinafter called the “Contractor”) of the other part.

WHEREAS the Employer is desirous that certain Works, viz _______________ should be executed by the Contractor and has accepted a Bid by the Contractor for the execution and completion of such Works and the remedying of any defects therein.

NOW this Agreement witnesseth as follows:

1. In this Agreement words and expressions shall have the same meanings as are respectively assigned to them in the Conditions of Contract hereinafter referred to.

2. The following documents after incorporating addenda, if any except those parts relating to Instructions to Bidders, shall be deemed to form and be read and construed as part of this Agreement, viz:

(a)
The Letter of Acceptance;

(b)
The completed Form of Bid alongwith Schedules to Bid;
(c)
Conditions of Contract & Contract Data;

(d)
The priced Schedule of  Prices; 

(e)
The Specifications; and
(f)
The Drawings
3. In consideration of the payments to be made by the Employer to the Contractor as hereinafter mentioned, the Contractor hereby covenants with the Employer to execute and complete the Works and remedy defects therein in conformity and in all respects within the provisions of the Contract.

4. The Employer hereby covenants to pay the Contractor, in consideration of the execution and completion of the Works as per provisions of the Contract, the Contract Price or such other sum as may become payable under the provisions of the Contract at the times and in the manner prescribed by the Contract.

IN WITNESS WHEREOF the parties hereto have caused this Contract Agreement to be executed on the day, month and year first before written in accordance with their respective laws.

Signature of the Contactor
Signature of the Employer

______________________
_____________________

(Seal)
(Seal)
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Signed, Sealed and Delivered in the presence of:

Witness:
Witness
________________________
__________________________ (Name, Title and Address)
(Name, Title and Address)
EVALUATION CRITERIA
1. Bidding Proposals 
(Technical& Financial) submitted by the interested bidders shall be evaluated as per given criteria and the bidders meeting the requirements shall be considered as responsive. The qualifying  marks shall be 70%  and no compromise shall be made  on minimum requirements of 50% score in each category. Bidder must qualify all the mandatory requirements mentioned below in 1.1 Mandatory Criteria  after which the bidder will be evaluated against the 1.2 General Evaluation Criteria 
1.1 Mandatory Criteria (Basic Eligibility)
The bidder should have the minimum requirements described below. Failure to meet in any one of the requirement shall result in disqualification and the bidder’s proposal will not be evaluated any further.
	Sr.
	Description 
	Requirements 

	1
	Registration with Pakistan Engineering Council (PEC)
	Minimum Category Requirement: 

C-4 
PEC Codes:

EE11 (General), EE11 (Solar) , CE09, ME05, EE04 

	2
	Registration with Tax Authorities FBR
	Income Tax: Registration and Active Status
Sales Tax (GSTR): Registration and Active Status (for Non GB Cotactors)

	3
	Blacklisting from any Government/Semi-Government Agency/Department.
	If “YES” the applicant will not be Eligible for further Evaluation for qualification. (Original Affidavit on Judicial Stamp Paper that the firm has not been black listed from any Government/ Semi Government Agency/ Department till date shall be provided).

	4
	ISO Certification 
	Firm must have ISO 9001-2008 certificate quality management system

	5
	Warranty Undertaking 
	Warranty period for solar panel etc will be 25 years and Defect Liability Period for electrical /mechanical works will be 2 years

	6
	Audited Financial Statements 
	Last 3 years 
Minimum annual turnover 50 Million average in last 3 years (Should be highlighted separately)

	7
	Valid Dealership/Authority Letter
	Required for Inverter and Solar Panels


1.2 General Evaluation Criteria
Keeping in view the complexity of the Project works, criteria for qualification has been evolved by considering the prevailing market trends as mentioned below:
	
	CATEGORY
	WEIGHTAGE/MARKS

	1
	Experience and Value Delivery 
	35

	2
	Personnel Capabilities
	15

	3
	Equipment capabilities
	20

	4
	Financial Capabilities
	30

	
	Total
	100


2. Evaluation Marking Criteria 

Marks  shall be awarded  on the basis of following  qualification:

2.1 Experience and Value Delivery (General Experience and After sales service)
Minimum Project Value: 10 Million 

	Sr#
	Description
	Maximum pionts

	1
	Over all experience in general solar projects (1 Mark for Each) Maximum 5
	5

	2
	Projects of similar nature and complexity (Solar System) completed over last 5 years (3 marks for Each Maximum 4
	12

	3
	Projects of similar nature and complexity (Solar) in hand (1 Marks for Each) Maximum 5
	5

	4
	Detail design of the project with SLD and Parking structures
	10

	5 
	Enlistment record with Government Organizations & other agencies (1 Mark for Each) Maximum 3
	3

	
	SUB_TOTAL
	35


2.2 Personnel Capabilities:

	Sr#
	Description
	Maximum Points

	1
	Graduate Engineers Registered with PEC reflected in Bidders PEC License (Minimum 5 Years Experience)
	

	
	1. Electrical Engineer, (3 Marks for Each) Maximum Required: 2 
	5

	
	2. Civil Engineer (3 Marks for Each) Maximum Required: 1
	3

	
	3. Mechanical Engineer (3 Marks for Each) Maximum Required: 1
	3

	2
	Number of Diploma Engineers (Associate Engineers) in Employment of the firm (Minimum Experience 5 years)
	

	
	1. Number of Engineers, (1 mark for each) Maximum Required: 3
	4

	SUB TOTAL
	15


2.3 Equipment Capabilities 
	Sr#
	Equipment Type and Characteristics
	Maximum Marks

	1
	PV Analyzer Kit 
	4

	2
	Pyranometer to measure global horizontal irradiance (GHI).
	4

	3
	Irradiance Meter
	4

	6
	Power meter
	4

	10
	Ambient temperature sensor.
	4

	SUB TOTAL
	20


2.4 Financial Capabilities:
	Sr#
	Description
	Maximum Marks

	
	
	Total Marks

	1
	Available Bank line credit (Minimum Rs 50.00Million)
	15

	2
	Working capital in last three years (Minimum Rs100.00Million) 
	5

	3
	Litigation History (Undertaking on stamp paper for no litigation history turn against the company)
	5

	4
	Audited Financial Statements for the last 3 years
	5

	
	SUB- TOTAL
	30


BIDDERS INFORMATION SHEET
To be filled and place in proposal

	Description
	Bidder’s information

	Bidder‟s Legal Name:
	

	Bidder‟s actual or intended Country of Registration
	

	Bidder‟s Year of Registration
	

	Bidder‟s Legal Addressin Country of Registration
	

	Telephone/Fax numbers
	

	Email Address:
	


ANNEXURE-I
BESS SYSTEM REQUIREMENTS
1)  BATTERY BANK SIZING CRITERIA:
Contractors must consider the following criteria when sizing Battery Banks:
a)   Type: Only Lithium-Ion batteries shall be considered. All other batteries require
Owner’s approval.
b)   Sizing: The total Load kW-Hrs required from the Battery Bank must be based on the
Load List  provided by the Owner.
c)   Options: Battery Bank must be sized for two Options:
i)    Option 1: Night Time Load Only: 22kWh minimum
ii)  Option 2: 100% Load less AC Units: 134kWh
Based on the System Costs, the Owner will decide which Option to be used in the final design.
d)   No of Cycles: No of Cycles must be based on a Battery Bank life of 10 years.
e)   Round Trip Efficiency: A battery’s round-trip efficiency represents the amount of energy that can be used as a percentage of the amount of energy that it took to store it. Cycle Efficiency shall be minimum 90%.
f)
Days of Autonomy: Unless specified otherwise, the Contractor must base the Battery Bank Capacity on two (2) Days of Autonomy. Contractor must also show in his proposal the difference in costs for:
i)    6 hours of Battery Backup ii)  12 hours of Battery Backup
iii) 24 hours of Battery Backup and
g)   Depth of Discharge: Unless specified otherwise, the Contractor must base the Battery Bank Capacity on 80% Depth of Discharge. If the Contractor wants to offer deep discharge batteries, the Owner may increase the Depth of Discharge criteria based on certified battery data to be provided by the Contractor.
h)   Battery Bank Temperature de-rating criteria: Contractor must carefully design the
Battery Room to ensure that the temperature inside the Battery Room stays between
+10 to +25 deg. C. When calculating the Battery Bank Capacity, the Contractor must use the lowest ambient temperature for the de-rating factor which for this project shall be +10 deg. C.
2)  BATTERY INVERTER SELECTION CRITERIA:
When standalone Battery Inverters are used, they shall be sized to match the battery type used for the project and the battery voltage.
a)   DC Input Voltage (Battery Voltage): Unless specifically requested by the Owner, the
system voltage shall be 48Vdc.
b)   AC Output Voltage: Single Phase or Three Phase Voltage to match the load requirements.

3)  BATTERY ROOM  DESIGN REQUIREMENTS
a)   Battery Room HVAC: Battery Room HVAC shall be in strict accordance with the battery manufacturer’s recommendation. At minimum the following requirements must be adhered to when designing the Battery Room:
i.   Ventilation: 3 complete air changes per hour must be allowed for using non-arcing fans.
ii.Redundant climate control equipment shall be provided to ensure Battery room temperature stays within the specified range of +10 to +25 deg. C.
iii.Temperature Control: Battery room temperature must never drop below +10 deg C
or above +25 deg C. Adequate heating and cooling equipment shall be provided to maintain  the above temperature limits.
iv.Battery Room Temperature Sensor: Battery Room temperature shall be controlled by a local thermostat. Local thermostat shall also have the ability to display ambient temperature both locally and remotely on the Monitoring System.
v.Once the battery selection is finalized, the Contractor must submit the following information for Owner’s review and approval:
•   Manufacturer’s recommendations for Battery Room design
•
Detailed Calculations for the HVAC system design to meet the manufacturer’s recommendations.
b)   Battery Racking System: Racks for the batteries shall be as designed and supplied by
the battery manufacturer. Locally or custom fabricated racks are not acceptable.
c)   Battery Temperature Sensors: Battery temperature sensors shall be supplied as per Battery manufacturer / Battery Inverter requirements. This sensor is to ensure batteries are not over heating during operation or during the charging cycle.
d)   Battery Room Fire and Smoke Detection System: Contractor must provide fire and
smoke detection sensors for alarm to the Owner’s operating personal.
e)   Battery Room Fire Extinguisher:  one fire extinguisher is required at each entrance to the battery room and they shall be standard dry chemical type or ABC type fire extinguisher.

ANNEXURE-II
Testing and Commissioning Requirements
1)  OVERALL REQUIREMENTS:
AKDN’s Solar PV projects vary in size from small projects 10kWp or less to very large projects 3MWp or higher. The Testing and Commissioning requirements stated in this document is a requirement for all projects. However, Contractors can recommend their own Testing and Commissioning plans based specifically on the size of this project.
It is the Owner’s prerogative to either accept the Contractor’s Testing and Commissioning plan or request that the Contractor delivers to the requirements of these Specifications.
Contractor must clearly state in his bid proposal adherence to these requirements or propose an alternative plan for the Owner’s approval.
2)  IEC 62446-1 TESTING REQUIREMENTS:
2.1 Proper commissioning is necessary for the safe and reliable operation of Solar Power Systems. Conducting electrical testing on the system in accordance with International Standards is extremely important.
2.2 The following Tables state all the Electrical Tests required to be successfully completed before the System can be turned over to the Owner.
a)    All the Tests listed must be completed on the DC side per IEC 62446-1 Standard.
The IEC 62446-1 is an International Standard for testing, documenting, and maintaining grid-connected photovoltaic systems. It sets standards for how system designers and installers of grid-connected PV systems must provide information and documentation to Customers as part of completion/handover package.
b)   This Standard also describes DC testing of the PV system.
c)    In the standard, the inspections and tests are classified as Categories 1 and 2 according to the size of the PV system.
•   Category 1 tests applies to all solar PV generation systems.
•   Category 2 tests applies to larger or more complex systems.
d)   For this Project the following tests are required:
•   Category 1,
•   Category 2 and
•   The “Additional Tests”
These tests are listed in the Tables below.
e)    *The IV Curve Test (Category 2) shall be conducted using Solmetric (Fluke) PVA-
1500 type instrument.

Category 1 Inspection & Tests
	Inspection items
	Description
	Measuring
Instruments

	Earth protective continuity test and/or  equipotential bonding conductor
	If the DC side has earthing, such as a frame or equipotential bonding, a continuity test is required.
	Digital Multimeter
Insulation Tester*
*Ω function

	Polarity inspection
	Check the polarity of the cables before connecting them to the switching device or inverter.
	Digital Multimeter
Clamp Meter

	Combiner box test
	A test to verify that all strings are connected correctly.
	Digital Multimeter
Clamp Meter

	Strings open circuit voltage test
	For checking the voltage of PV modules connected in series.
	Digital Multimeter
Clamp Meter

	String circuit current test
(short circuit or operational)
	To confirm the function of strings and that there are no major issues
	AC/DC Clamp
Meter
Bypass Diode
Tester

	Functional test
	Check the operation and installation of control devices such as relay switches and circuit breakers.
	

	Insulation resistance test
	Test the insulation resistance to ensure electrical safety.
	Insulation Tester


All Category 1 Tests must be completed and passed before moving on to the additional Category 2
Tests.
Category 2 Inspection & Tests
	Inspection items
	Description
	Measuring
Instruments

	I-V curve test
	This test evaluates the current-voltage characteristics of PV strings.
	I-V curve tracer *

	Infrared thermographic inspection
	The heat generation of PV modules is inspected by the IR thermal camera. By knowing the deviation of the temperature, problems like the bypass diode in the PV arrays can be detected.
	Infrared Thermal
Camera



Additional Test
	Inspection items
	Description
	Measuring
Instruments

	Voltage to Ground-Resistive
Ground System
	Measure the resistivity according to the technical documentation provided by PV module manufacturer.
	Loop Impedance
Meter

	Blocking diode test
	This is required for the system using a blocking diode. Check for diode connections and signs of overheating.
	Digital Multimeter
Clamp Meter

	Wet insulation test
	To validate that the PV modules are safe when exposed to rain or dew, an insulation resistance test is done with the PV modules in a wet state.
	Insulation Tester

	Shade evaluation
	This is to record the effect of shading by obstacles.
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ANNEXURE-III
Performance Testing Requirements
1)  OVERALL REQUIREMENTS:
AKDN’s Solar PV projects vary in size from small projects 10kWp or less to very large projects 3MWp or higher. The Performance Testing requirements stated in this document is a requirement for all projects. However, Contractors can recommend their own Performance Testing Plan based specifically on the size of this project.
It is the Owner’s prerogative to either accept the Contractor’s Performance Testing plan or request that the Contractor delivers to the requirements of these Specifications.
Contractor must clearly state in his bid proposal adherence to these requirements or propose an alternative plan for the Owner’s approval.
2)  INTRODUCTION
Performance testing is required for solar PV projects for the following reasons:
2.1 Performance testing supplements Commissioning activities to help identify any installation issues or deficiencies for remediation by the Contractor. Commissioning activities may only identify component-level issues.
2.2 Performance Testing ensures that the solar PV system is performing as expected on a system level and will deliver the power and energy expected.
3)  CONTRACTOR’S PLAN FOR PERFORMANCE TESTING
The Contractor shall provide a detailed Performance Testing Procedure and a plan to meet these requirements in the bid proposal for this project.
4)  PERFORMANCE TESTING AND INSTRUMENTATION REQUIREMENTS
The following instrumentation at a minimum shall be installed and operational to facilitate
Performance Testing:
4.1 Irradiance sensors
•
One Class A (Secondary Standard) IEC 61724-1 pyranometer to measure global horizontal irradiance (GHI). The GHI pyranometer shall be mounted to avoid any shading.
•
One Class A (Secondary Standard) IEC 61724-1 pyranometer to measure plane-of-array irradiance (i.e. at the same tilt/azimuth as the majority of the PV modules).
4.2 Temperature sensors
•   One ambient temperature sensor.
•
One back-of-module temperature sensor (mounted to measure the back of module temperature)

4.3 Power meter
•
One revenue-grade power meter to record power output from the plant at the main point of interconnection (POI)
5)  CALIBRATION CERTIFICATION
All testing Instruments shall be calibrated by a certified laboratory. Calibration certificates shall be included with the Performance Testing results.
6)  TESTING REQUIREMENTS:
The test proposed by the Contractor shall meet the following requirements:
6.1 Ideal Case: The Contractor should propose a test procedure similar to ASTM E2848 (capacity test) or the IEC 61724-3 (energy test).
6.2 Minimum Case: At a minimum, the Contractor’s test procedure shall consider the
following:
a)   Measurement of the plant output energy over at least 5 consecutive days (Measured
Energy)

At least 2 of these days shall be relatively sunny (occasional cloud cover is acceptable).
b)   The sensor measurements shall be provided in a Microsoft Excel tabular format with the following criteria:
•
Measurements shall be provided on an hourly basis (values measured over the hour shall be averaged).
• 
Comparison of the measured plant output energy with an Expected Energy model using software such as Helioscope or PVsyst (Expected Energy) over the course of the test period
c)   The Contractor shall prepare the model and the results to be reviewed and approved by the Owner.
d)  The Measured Energy Ratio (MER) of:

  Measured Energy 
 Expected Energy
shall be at least 0.95 in order to ‘Pass’ the Performance Test.
If the Contractor’s system fails the Performance Test (MER is less than 0.95), then:
•
The reason for underperformance shall be investigated and rectified by the Contractor.
•   The Contractor shall repeat the Test until the Performance Test passes
or the Owner has deemed the Contractor has taken reasonable action to rectify any issues and the underperformance is for reasons outside of
the Contractor’s control.
7)  PERFORMANCE TEST DELIVERABLE REQUIREMENTS:
As part of the Performance Test, the Contractor shall provide the following deliverables to the Owner for review:
7.1 Test Report: indicating the dates and times of the test, general weather conditions,
and photos of the array during each test day, including other notes and observations
(such as non-functioning inverters) shall be recorded.
7.2 Measured Energy: The Measured Energy from the sensors and meter measurements over the test period. The ‘Measured’ energy over the test period shall be clearly stated by the Contractor and supported by actual meter reading recorded reports.
7.3 Expected Energy: The Expected energy model shall be provided by the contractor using software such as Helioscope or Pvsyst.
7.4 MER Ratio: The ‘MER’ calculated and confirmed >0.95
(0)
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