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FORM OF CONTRACT AGREEMENT
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THIS CONTRACT AGREEMENT (hereinafter called the "Agreement”) is made on the

A7 day of L 2021 by and between Institute of Business
Administration IBA Karachi, an educational institute incorporated under the laws of
Pakistan and having its registered address located at IBA Main Campus at Karachi
University Enclave (Karachi) (hereafter called the “Employer”) of the one part and Solis
Energy Solutions (Private) Limited, a company incorporated under the laws of Pakistan
and having its registered address located at D-180, Block 5, Clifton, Karachi, Pakistan
(hereafter called the “Contractor”) of the other part.

WHEREAS the Employer is desirous that certain Works, viz as stated under Annexures
(g), (h) and (i) of this Agreement, should be executed by the Contractor and that the
Employer 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 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 from and be read and
constructed as part of this Agreement, viz:

a) The Contract Agreement

b) The Letter of Acceptance

¢) The completed Form of Bid

d) The Preamble to Conditions of Contract
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e) The Particular Conditions of Contract .
f) The General Conditions of Contract ..
g) The priced Schedule of Prices

h) The completed Schedules to Bid

i) The Specifications

) The Drawings
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jaesatiatl of the payments to be made by the Employer to the Contractor as
. e maﬁar mentionedj.the Contractor Erelffy covenants with the Employer to
AT b cuts and complete’ the Works and .:emedy dEfects therem in conformity and in
% diNBspetTS With the provisions of the Ctntract.

=l 'c- \

. LEh ‘Eglplpyer hereby covenants to pay the Contractcr in cnnsrdemtmn of the
uéiaauhaﬁ and completion of the Work 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 Cuntract

Y o -
IN WITNESS WHEREOF the parties heretu have caused this Contract Agreerrrent to be

executed on the day, mcnth and year fi rst hefore written in accordance with their
respective laws. ~

Signature of;.the Cantfactor \E& s Signature nf the Employer
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Name: Farmaﬁ Ahmed Khan Lodhi
Designation Chief Executive Officer Designation
(Seal) (Seal)

Signed, Sealed and Delivered in the presence of:

Witness: Witness:
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i — -__:.- " — t ﬁ W -

Name: Nomars ALL Name: A{.J,g__uaa_d. .dum—'—‘-'J #‘-}ﬂ‘ Q‘*“"f-
Address: D~ |80 Breche-5 Address:

CLIFToN

Witness: Witness:
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Name: /&ﬂm A 3\‘ %:"""Name B4 M s .
Address: ) /0, ﬁ#ﬁé-}{@;}; ~Address: ¥ '
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\ lJr Monammad Asad llyas




Institute of
Business Administration

Karachi

Leadership and Ideas for Tomorrow

Ref # IBA-MC/PD/214/0135/2020-21 March 2, 2021

M/s. Solis Energy Solutions (Pvt.) Ltd.
D-180 Block-5 Clifton, Karachi
Phone: 35294301-6

Attn: Syed Sami

Subject: LETTER OF AWARD (LOA) FOR SUPPLY, CONSTRUCTION, INSTALLATION AND
COMMISSIONING OF 750 kWp ON-GRID SOLAR POWER SYSTEM ROOF, CAR &
BUS PORT MOUNTED AT INSTITUTE OF BUSINESS ADMINISTRATION (IBA)
KARACHI

Dear Mr. Sami
This is with reference to your bid submitted and opened on December 20, 2020, by the
Procurement Committee - |BA,

We are pleased to inform you that upon Financial & Technical Scrutiny, your bid is found
to be the lowest evaluated bid at a cost of PKR 75.952 Million (Rupees Seventy-Five Million
Nine Hundred Fifty-Two Thousand only) for a total installed capacity of 806.13 kWp (per
watt cost PKR 94.22) and total unit generation yearly minimum 1135 MWH at P90.

This Letter of Award (LOA) comprises of:
1. Tender documents Volume-1 (General & Special Conditions of Contracts)
2. Tender documents Volume-2 (Technical Specification & Drawings)
3. Tender documents Volume-3 (Bill of Quantities)

The work should be executed strictly as per specification and direction and instruction
issuas by the Site Execution Staff,

The Terms & Conditions shall be as under:
1 Contract Price: PKR 75.952 Million {Rupees Seventy-Five Million Nine Hundred Fifty-
Two Thousand only) for 806.13 kWp.

2 Time of Completion: 12 (Twelve) Calendar Months (Nine Months for Execution of work
& three months for Commissioning & Testing) from 15 days after the date of issue of
LOA.

3 Defects Liability Period: As per Clause 7 {A & B) Special Stipulations Clauses Conditions
of Contract Appendix A to Bid Page # 82, Volume-1

4 Liguidated Damages: As per clauses of Appendix A to Bid Page # 83, Volume-1.

5 Payment terms:
a) Mobilization Advance: 10% of the Contract amount as Mobilization Advance
subject to the submission of Bank Guarantee from a Scheduled Bank of Pakistan.

Pager1af2
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This will be recovered from each successive hill at the rate of 10% till up to
complete reimbursement of Mobilization advance.

b) Secured Advance: Up to 70% of the Material Cost of the item as per Clause 14 of
Appendix A to Bid Page # 83 Volume-1 on materials required at the site supported
with pre Dispatch inspection report, Valid Warranty and individual test report. The
payment shall be made only upon the material brought at the site and duly
verification of the IBA authorized representative that materials are required and
are in good working condition. The safe custody shall be the Contractor's
responsibility. The reimbursement shall be made from the next submitted hill.

¢) Retention Amount: 5% (Five percent) from each bill shall be deducted from each
running bill and 50% (Fifty percent) of the retention amount shall be released upon
issuance of substantial completion along with the final bill, while the balance 50%
(Fifty percent) shall be released upon successful completion of Defects Liability
Period. Twelve calendar months from the date of issue of Substantial Completion
of the Project.

& \ariation: No variation or Extra Substitute items shall be executed without the written
approval of the IBA Competent Authority.

7 Work Program: Contractor is required to submit work Program & cash flow within seven
(7] days of issuance of Letter of Award (LOA) based on CPM / Bar Chart.

8 Performance Guarantee: M/s. Solis Energy Solution (Pvt.) Ltd is required to submit the
Performance Guarantee as per Clause-| of Appendix-A to Bid Volume-1 equivalent to
5% (Five percent) of the Contract amount, as mentioned in LOA in form of a Bank
Guarantee from a Scheduled Bank of Pakistan or Pay Order in the name of IBA, Karachi

All technical and contractual matters are as per Tender Terms & Conditions {General &
Particular) of Contract Volume-1. It is requested to please return the copy of this letter of
award duly signed with an official stamp as an acknowledgment of its receipt as well as
unconditional acceptance of the same. It is also requested to sign the agreement as per
the prescribed Performa given in the contractor document on Judicial Paper equivalent to
0.35% of the Contract amount as menticned on LOA as per rules.

Thanking yo

Head of Pr cu}ement

. o - e e
Institute of Business - ) g E g ::‘,f’“/\' \
Administration (IBA) Karachi Lot~ 18} M _

Manager Contracts Received & Accepted on behalf of

(Projects) IBA M/s. Solis Energy Solution (Pvt ) Ltd
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Tao,
5r. Manager Contract

IBA, Karachi

SUB: SUPPLY, CONSTRUCTION, INSTALLATION AND COM MISSIONING OF 750 KWp OM-GRID SOLAR
POWER SYSTEM PROOF MOUNTED, CAR & BUS PORT MOUNTED AT INSTITUTE OF BUSINESS
ADMINISTRATION KARACHI (MAIN CAMPUS)

Dear Sir,

1. Having examined the bidding documents including instructions to Bidders, Bidding Data, and
Conditions of Contract, Specifications, drawings and Bill of quantities and Addenda Nos.
for the Execution of above named work, we/l, the undersigned, offer to execute and com plete
the work and remedy any defects therein In confarmity with the conditions of gontract,
Specifications, Drawings, Bill of Quantities and Addends for the sum of Rs. F_‘?P‘} Or
such other sum as may be ascertained in accordance with the said conditions.

2. We/l understand that all the Appendices attached hereto form part of this bid.

3. As security for due performance of the undertakings and obligations of this bid, we/l submit
herewith a bid security in the amount of Rs. __1,000,000 Drawing in favor or made payable
to procuring agency and valid for a period of %0 days beginning from the date, bid is opened.

4. We/l undertake, if our bid accepted, to commence the works and to complete the whole of the
works comprised In the contract within the time stated in Appendix-A to Bid.

5. We/| agree to abide by this bid far the period of 10 days from the date fixes for

opening the same and it shall remain binding upon us and maybe 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.

Salis energy Solutions Pvt. Ltd. T+92(21)3529 4301-6 www.solis-energy.com
D-180, Block-5, Clifton, F+92(21)3529 4311
Karachi-Pakistan
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7. We do hereby declare that the bid is made without any collusion, comparison of figures or
arrangement with any ather bidder for the works.

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

9. We undertake, if our/my bid is accepted, to execute the performance security referred to in
Clause 10 of Conditions of Contract for the due performance of the contract.

10. We confirm, if our bid is accepted, that all partners of the joint venture shall be liable jointly and
severally for the executin of the contract and the compaosition or the constitution of the joint
venture shall not be altered without the prior consent of the procuring agency.

Ini the capacity of __Syed Sami _ duly authorized to sign Bids for and on behalf of
SOLIS ENERGY SOLUTIONS PVT. LTD.

Dated this -New-2020
7 "
- (798 —
Signature ___~

Address: D-180, Block-5, Clifton, Karachi

ey

Witness:

Signature: ’4@’
Name: ool Cafon,
Address: _ D~ o leel (‘ C/(f:i(ﬁ

Occupation: Dc'r;n;h E-y . acey
[\

Solis energy Solutions Pvt. Ltd. T +982(21)3529 43016 www, solis-epergy.com
D-180, Block-5, Clifton, F+92{21)3529 4311
Karachi-Pakistan



PREANIBLE TO CONDITIONS OF CONTRACT

Date Of Commencemeant Bub-Clausa 1.1.1 (1)

Tne date for commencement of the Works is the date "Fifteen davs after issuance of Lefter

of Acceptance ( LOA ) ©
Defect Liability Period Sub-Clause 1.1.11

The Defect Liability Period is 365 days after issuance of Compietion Certificate

The Employer Sub-Clause 1.1 12

INSTITUTE OF BUSINESS ADMINISTRATION IBA KARACH!"  Tele : 111-422.422

www.iba.edu.pk
The Engineer Sub-Clause 1.1.15.

M/S HI-Tech Engiriesring Company Al Fath Chamber CC Area KCHS Block 7/8 Near Oid Duty

Free Shaop Shahrah-e- Faisal Karachl www. hec-eng.com

Project Manager : Project Department 184 Shall be the Project Manager www.iba.edu.pk

Time for Completion Sub-Clause 1.1 35

12 { Twelve ) Months davs from the Commencement Date.

Warranty Period Sub-Ciausa 1.1.40
{n For PV Module 25 Years Performance Warranty
(i) For Grid- Tied Inverter 5 Years Performance Warranty
(iii) For MMS [ Module Mounting Structure ) 25 Years Performance Warranty 7
Engineer’s Duties Sub-Clause 2 1
& Authorities Amoun t of Varakon Order in emergercy is ( +/-) 2% of the Contract Price
Confirmation  in Sulb-Clauss 2.6 \/\
Writing If the Contractor shall reguire the confirmation it shall be natimed to the Ik\__

Enginear within 14 Days.

(1) Enginear shall confirm the dacisivn/insiructon within 14 days
Ruling Language Sub-Clause 5.1

= m
The version in English language (ruling language) shall previt \
Wia



Day to Day Sub-Clause 5.2,
Communications English
As-Built Drawings Sub-Clausa 6,10
As-Bullt demawings shall be providec to the Enginser within 28 days from the
date of 1saue of Talung Over Certdficale:
General Sub-Clause 8.1
Obligations  Daztail of Erection and Testing Equipment and Maintznance Tocls i1s given

herein below:

Programme to he Sub-Clause 12 1.
Furnished The Pragramme must be submitted in the faorm of Bar Chart Prima
Vera
Electricity Water, Sub-Clause 14.3.
Gas and Other 3 pplies on the Site are:
Services g, Electricity. To be Provided on charge

b Water To be Pravided on chargs
c. Gas Not Providad
d. Other Mot Provided
Employer's Equipment Sub-Clause 14 4.
The following Employsr's equipment is availabizs for use by the

Contractor under the Employer™s operation: None

Working Hours Sub-Clause 18.3.
The normal working hours are as per labour laws of Pakistan
Time far Completion Sub-Clause 25 1

12 ( Twelve ) Months from commencement date,

Place of the Project :

() IBA Main Campus Karachi University
Earlier Completion Sub-Clause 26.3
(1) Amount of Bonus per day NIl
Ui Max, Amount of Bonus il
Delay in Completion Sub-Clause 27,1

Fallure to meet the Time for Completion entitles the Emplover to reduction in Cantract Price as
follows.

Percentags per day 0.10 % Per Day x No of days  Maximum 10 % of the Project Tender Cost

L e
‘.
!
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Prolonged Delay Sub-Clause
22

Masdimum ameount recaverable from the Contractor by the Employer 207

Terms of Payment Sub-Clause 33 1.

In addition to the prowisions under Clause 33, the terms of payment shall be as stated in

Particular Conditions of Contract

Min Amount of Interim Payment Certificate Sub-Clause 3232
Total amount of Contract As per LOA /Total Period of Contract in Months /2

Payment Period Sub Clause 33.5

() Period of Payment by Employer to Contractar 20 Days after |oint verified by employear

and Contractor and submission of Duly verified bill io Finance office

{il } Period of Final Certificate of Payment 66 Days after issuance of the Completion
Certificate and final payment cerificate jointly verified.

Payment in Foreign Currencies Sub Clause 351
Payment in Foreign Currancies Mot Applicable
Insurance of Works Supb-Clause 43.1

The dadustible imits in the insurance cover of tha Warks shall not excesd Full replacement value
of such works and lemporary worka+15 % addilional to cover additional expenses.

Sup-Clause 431 (a)
The additional risks to ke insured ars:

As par PCC
Third Party Sub-Clause 43.3.
Liability The amount of Insurance =zgainst third party liability taken out by the
Contractor shall not be less than, 500,000 for Property damage and
Rs 800000 far personnel injury/death per occumrence with number of
ogeurrance with number of occurrence un- limjted.
Payment on Sub-Clause 46.3

Termination for The additionzl amount payable by the Employer on terminatien shall not

Emplayer's esxcsed

Default  Tjo actual wark executaed.

(52)
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Labour, Materials

and Trans ort

Notices to
Employer and
Engineer

Disputes &
Arbitration

Applicable Law

Procadural Law for

Arbitration

Language and
Place of

Arbitration

Sup-Clause 47.1,
The method of caleulating adiustments for ¢hanges In csts shal be
(The user may sxtract the formula from Clause 70.1 PCC af the PEC
Civil Works cocwments and with referenca to PEC documeniz

*Standard Guicelines and Formula for Price Adjustment’)

Sub-Clause 49.2.
The address of the Employer for natices is.
Institute of Business Administration ( IBA | Karachi
The addrass of the Enginzer for nofices is:
HI- Tech Enginesring Co. Al Fateh Chamber CC Area, KCH Black 7/8 Near
Old Duty Fres Shop Shahrah-s- Falsal Karachi Ph. D21-37261355

Sub-Clause 50 4
YWanue of Arbitration _Karach! Pakistan,

Sub-Clause 51 1.
The applicable law |s Arbitration Act 1940 and the rules made thereunder
and /or any statuary modification thereof

Sub-Clauss 51.2.
The procedural law for arbiration is Arbitration Act 1240

Sub-Clausa 51.3.

The language of arbiiration is English languags.

The place of arbitration s Karachi




GENERAL CONDITIONS OF CONTRACT
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[Notes on the Conditions of Contract

The Conditions of Contra={ comprisa two parts:

(a) General Conditions of Contract

{13) Particular Conditions of Contract

Qver the years, a number of "model” Gzneral Canditions of Contract have evolved, The one
used in these Standard Eidding Documents was prepa ed by the International Feczration of
Consulting Engingers (Fedsralion Internationale des Ingenieurs-Conseils, or FIDIC), and is
commanly known as the FIDIC Conditions of Contract. (The used version is the 1987 adition,
reprinted in 1888 with editorial amendmeants.)

The FIDIC Cenditions of Contract have been prepared for an ad measurament (unit prica or
unit rate) type of contract, and cannot be used without major modifications far ether types of
contract, such as lump sum, turnkey, ortarget cost contracts

The standard text of the General Conditiens of Contract chosen must be retained intact to
facilitate its reading and interpretation by bidders and its review by the Employer. Any
amendments and additions to the General Conditions, speacific to the contract in hand, should
be introduced in the Particular Conditions of Contract,

The use of standard condilions of contract for all glectrical/mechanical VWorks will ensure
comprehensiveness of coverage, better balance of rights or obligations between Employer
and Coniractor, general acceptability of its provisions, and savings in time ane cost for bid
preparation and raview, leading to more sconomic prices.

The FIDIC Conditions of Contract are copyrighted and may not be copied, faxed, or
reproduced. Without taking any responsibility of its belhg accurate, Pakistan Engingerng
Council with pricr consant of FIDIC Secretariat, has reproduced herein the FIDIC General
Conditions of Contract for reference purposs only which cannot be used by the users for
preparing their bidding documents. The bidding document may include a purchased copy, the
cest of which can ke retrigved as part of the selling price of the bidding document.
Alternatively, the FIDIC Conditions of Contract can be referred te in the bidding documents,
and the bidders are advised to obtain copies directly from FIDIC.”

* Add the fallowing text if the bidding documents, as issued, do not include a copy:

"opies of the FIDIC Conditions of Conlract can be obizingd from:

FIDIC Secretariat

P.0. Box 88

1000 Laussnna 12 \R\
Switzerland \\ I
fidic. pub@fidic.org — FIDIC ary/bookshop] {

(63)



PART-Il: PARTICULAR CONDITIONS OF CONTRACT

(Mandatory Provisions- not to be amended/substituted except where indicated
by PEC)



PART-II: PARTICULAR CONDITIONS OF

CONTRACT
Contenis
1.1 Definitions

1.6 Cost, Overhead Charges and Profit

2.1 Engineer’s Duties

2.8 Confirmatian in Writing

2.7 Disputing Engineer's Decisions and Instructians

2.8 Replacement of Engineer

2.9 Engineer Not Liable

4.2 No Contractual Relation between Sub contractor and the Employer
5.3 Priority of Contract Documents

5.4 Documents Mutually Explanatory

6 2 Cansequences of Dis-approval of Contractor's Drawings
6 8 Operation and Maintenance Manuals

6.9 Manufacturing Drawings

B.10 "As Built” Orawings

8 1 General Cbhligatians

121 Perfarmance Security

10.3 Claims under Performance Security

104 Performance Security Binding on Variations and Chanaes
12.1 Programme to be Furnished

12 4 Monthly Progress Report

12.5 Daily Job Record

13,1 Conlractor's Representative

13,3 Language Abllity of Superintending Staff of Contractor
13.4 Employment of Local Personne|

14.1 Contracior s Equipment

14.2 Safety Precautions

14.3 Electricity, Water and Gas

14.4 Employer’s Equipmeant

14.8 Infermation for Import Permits and Licendes

15.2 Compliance with Laws
16.4 Photographs of Works and Advertiszment Pronibited
16.5 Training of Employer's Staff

17.4 Consents and Way Leaves

17.5 Import Parmits and Licences

Page Wo.

147
148
1458
143
145
149
149
144
150
150
150
150
151
151
151
152
162
162
152
153
153
153
154
154
154
154



18.1 Engagement of Labour

18.5 Employment of Persens inihe Service of Others
18.6 Alcaholic Liguor or Drugs

18.7 Arms and Ammunition

18.8 Festivals and Religious Customs
18.9 Disorderly Conduct

18.10 Records of Safety and Health
18.71 Reporting of Aceidents

18.12 Compliance by Sub-Contractors
19.1 Manner of Execution

18.3 Uncovering Weork

18,4 Use of Pakistani Malerials

24.1 Cost of Suspension

24.4 Resumplion of Werk

25.1 Time for Completion

26,1 Extension of Time for Completion
26.3 Earlier Compistion

26.4 Rate of Progress

27.1 Delay in Complation

28.7 Consequences of Fallure to pass the Tests on Completion
30.4 Extension of Defecis Liability Perjog
30.5 Failure to Remedy Defects

30.13 Unfuffillad Obligations

31.1 Engineer's Right to Vary

31.5 Record of Costs

31.6 Daywork under Variation Ordsr
31.7 Value Engineering

33.1 Terms of Paymeant

33.1.1 Retention of Payment

33.3 Method of Application
33.0 Payment

33 6 Delayed Faymant

238 Faymenl by Measurement
3312 Withhalding of Payment

351 Payment in Foreign Currencies

(58)
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157
157

157
158
168

158
158
158
158
159
159
160
180
160
160
180
160
180
161
161

161
33.1.2 Payment Whare Taking Over Certificate |ssued for Section or Portion of Works 167
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161
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35.2 Currancy Restrictions

35.3 Razs of Exchange

35.4 Payment Against Provisional Sums

37.2 Emloyer’'s Risks

38 2 Loss or Damage Before Risk Transfer Dale
38 4 Duty te Minimize Delay

40 2 Employer’s Liahility

42 2 Maximum Liability

42 6 Foreseen Damags

43,1 The Weorks (Insurance)

43.2 Contracior's Eguipment

43.3 Third Party Liability (Insurance)

43.7 Remedies on the Contractor's Failure (o Insure
43.9 Currency of Insurance

43.10 Contractor to Notity

43.11 Procurement of Insurance Policies

44 6 Damage Caused by Force Majsure

44 8 Payment on Termination for Force Majeurs
44 10 Force Majeura Affecting Engineer's Duties
45.2 Contractar's Default

435 8 Integrity Pact

46.1 Employer's Default

48 3 Payment on Termination for Employer's Default
47 1 Labaur, Materials and Transport

48.1 Customs and Import Dutiss

48.3 Port Charges and Port Congestion

49.1 Notice to Contractor

§0. Disputes & Arbitration

(50)

163
163
163
163
64
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164 (145)
165
165
185
165
165
185
162
165
165
166
1686
166
1
1
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187
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PART-Il: PARTICULAR CONDITIONS OQF CONTRACT

1.1 Definitions

The text of Sub-Clause 1.1.1 is deleied and substituted by the foilowing:

‘Commencement Date” means the date specified in the Preamble ta Conditions of Contract,
The text of Sub-Clause 1.1 2 is delated and substituted by the following:

"Conditions" means ths Preamblz to Canditions of Contract, General Ceonditions of Caniract
and Particular Conditions of Cuntract.

Sub-Clause 1.1.3

At the end of Sup-Clause the following is added,

‘Any subsequent document mutually agreed and signed by the Employer and the Coniractor,
shall be the part of the Confract.”

The text of Sub-Clause 1.1.5 is deleted and substituted by the following:

"Contract Price” means the sum stated in the Letter of Acceptance as payable to the
Cantractor for the exscution and campletion of the Warks subject to such additions thareto or
deductions therefrom as may be mace under the provisions hereinafter contained and
remedying of any defects therein in accordance with the provisions of the Contract.”
Sub-Clause 1.1.11

The Defects Liability Period fs the period mentionad in the Preamble to Conaitions of
Contract.

Sub-Clause 1.1.15

The following is added at the end of Sub-Clause:

‘or any other competent person appainted by the Employar as his replacemant

Sub-Clausz 1,1.23

The following paragraph is added

The word "Goods” is synonvimous with “Flant.”

The text of Sub-Clause 1.1.27 is dzleted and substituted by tha following:

"Schedule of Prices” means the completed and prived Schedule of Friges, or any pairt or
individual schedule thereef, submitted by the Contractor with his Bid or revised and mutually
agreed and forming a part of the Cenfract documsan!s.

Sub-Clause 1.1.33 {148)

The word *Tender” s synonymius with the word "Bid” and the word “Tender Documents” with
the word “Bidaing Docurmenis’

The fellowing Sub-Clauses are added:

*1.1.38 "Month" means calendar month aceording to Gragorian salendar

1.1.38 “Operation and Maintensrice Manuals" has the maaning described in Sub-Clawse 5,5,

{50)



1.1.40 "Warranty Certificate” means the cerdificale against spedified goodsiegquipment, for the
periad mentioned m the Preamble to Conditions of Contract, to be issued by the Contractor
finat ihe goods/equipment supplied under the Contract are pew, unused and incarporate &il
recent improvemen!s i design and materials uninss provided otherwise 1 the Contract and
that the Contractor will be responsible for making good or meplacing any defective
goods/equipment during tha Warranty Period spacified in the Preamble fo Condiiions of
Coanlract which shoula commencs after expiry of Defect Liabiity Pariod.

Sub-Clause 1.1.41

The word “Part " stated in FIDIC Conditions of Cantract is synonymous with the word
‘Particular Conditions of Contract”

Sub-Clause 1.6 Cost, Overhead Charges and Profit

The last sentence "Any profit stated in the Preamble’ is delzted and substituted by
the following:

“‘Any prefit entitternent shall be added fo cost at ihe percentage stated in the Bid and agreed
i the Contract Agreament.”

Sub-Clauss 2 1 Engineer®s Duties

The text of Sub-Clause 2 1 is deleted and substituied by the following:

"The Engineer shall carry out the dutias specifiad in the Conifract

The Engineer may exerciz=e the authorily alttributable to the Engineer as specified in or
necessarily to be implied from the Conlract. The Engineer is requirsd to cbtain the specific
approval of the Employser before carrying out his duties in accordance with the fellowing
Clauses of General Conditions of Contract:

(a) approval of Subcontractor under Sub-Clause 4.1,

(b) certitying additional sums under Sub-Clause 5.4,

(c) certitying additional costs under Sub-Clauses 11.3 & 12.3,

(d) certifying any cost under Sub-Clause 14.6,

(e) appraval of extension of limz under Clause 26,

() issulng a Taking—Over Cerlificate under Sub-Clause 28,

(g} issuing a Defects Liakility C-tificate under Sub-Clause 30.11,

(h) Issuing a Variation Order under Clause 31,

(1) fixing rates or prices under Clauses 31 and 34,

(j) certifying additional casts under Sub-Clauze 44.5 and

(k) certifying additional cosis under Sub-Clause 47.2

Except for such variations pursuant to Sub-Clause 31.7 of the GCC which may bs nacessary

in an emergency affecting safety of life, tha warks or of adjoining property.”
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Except as expressly stated in the Contract the Enginser shall have no authority to re eve the
Contrac or of any of his obligations under this Contract.” (143)

Sub-Clause 2.8 Confirmation in \Writing

(1} I ling 3 aiter the words “undue Gelay” the following is added: “but not after the number of
days menttonad i the Preambie to Conditions of Contract from the instruction cr decision.”
(ity At the end of Sub-Clause 2.5, the following is added.

"The Engmneer shall confirm or otherwise within the period mentioned in the Preamble to
Conditions of Coniract from the receipt of requirement(s) irom the Contractor.”

Sub-Clausa 2.7 Disputing Enginear"s Decisions and Instructions

The following text Is deleted:

‘If either party ..._..__...___. in accordance with the Contract.”

Sub-Clause 2.8 Replacement of Engineer

The text of Sub-Clause 2 8 is deleted and substituted by the following:

“If the Employer intends ta replace the Enginesr, the Employer shall, not less than 14 days
before {he intzended date of replacement, give notice to the Contractor, of the name, address
and relevant experience of the intanded replacement Enginzer. The Employer shall not repiace
the Engineer with a person against whom the Contracior raises reasonable eljection by notice
to the Employer, with supporting particulars.”

Sub-Clause 2 8 Enginear Not Liable

Sub-Clause 2 2 is added as follows:

“Appraval, reviews and inspection by the Engimeer of any part of the Works doss not ralieve
the Contractor from his sole responsthility and rability for the supply of remaining materials and
equipment for tha Works and parts thereof and complete the remaining erection works and
lesting and cormnmissioning in accordance with the Contract and nerther the Engineer’s authority
to act nor any decision made by him in good faidh as provided for under this Contract whether
to exercise or not to exercise such authorly shall give rise lo any duly or responsibiity of ifie
Engineer to the Contractor, any Subcontraclor, any of their representalives or employess or
any other person performing any of the works. However the Conlractor shall be compensated
if any foss/darnate is occlired due o the decision of the Engmeer "

Sub-Clause 4 2 Ne Contractual Relation between Subcontractor and the Employer
Sub-Clause 4 2 is added as follows:

Nothing contained in the Centract Dacuments shall create any centractual relation between
any Subcontractor snd the Emplayer.

Sub-Clause 5.3 Priarity of Contract Decuments (150)
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Sub-Clause 5.3 is delated =d substituted by the following:
"Uniless othenwise provided in the Contract the priority of the Contract Documents ghall be as
follows:

. The Contract Agreement (i complzted)

. The Leiler of Acceplance

. The compleled Form of Bid

. Preambie to Condilions of Contract

. The Particular Condgitions of Coniract

. The General Conditions of Contract

. The priced Schedule of Prices

. The completed Schedulss to Bid

. The Spscifications

D Oy N o oA W o=

10. The Drawings

TTe voiiscmnimrsseiaviesss o (ARY OftEr document)

In case of discrepancies between drawings, those of larger scale shall govern unless they are
supersedad by drawing(s) of a later date regardless of scale. All drawings and specifications
shall e interpreted in conformity with tha Contract Agreement and these conditions.”
Sub-Clause 5.4 Documents Mutually Explanatory

The text appearing in the last line after the words “the Contract Price” 1s deleied.

Sub-Clause 6.2 Consequances of Disapproval of Contracior's Drawings

Full stop s deleted and the following words are added at the end of Sub-Clause.

“for the approval of the Engineer. However, ilie Conlractor shall not be entitled for time
extension on this account."

Sub-Clause 6.6. Operation and Maintenance Manuals

Paras 2&3 are defeted and the following text is added at the end of Para 1 of Sub-Clause:
'"The Operaticn and Maintenance Manuals shall include full instructions for the oporation,
sorvicing and maintenance of the Plant, not only during the perod of the Contractur's liability
hut more paricularly during its operating life

Tha diractions shall be set out simply, clearly and systematically. This may be diviced inio (wa
valumes if desirable, one for operation and the second for servicing and mantenancs (0 sth-
volumss formajor items of Plant),

Tha operational data shall include a complate ohiysical and funchronal deseription of the Flant
(in sub—volumas for major ftems of Plant) and slep-by—stop procegures for mspsclion,
eligcking and adpysimernts for proger operation of the Flant

fhe mamntenance data shall mclikle complete inslruclions for towling Loecks, senvicing,

maintenanca and repair of all paris and for dismantting, handing and je—asserbly {_JJ’ afl

4
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aguipment, sub-agsembliss and all =sparate components. The (157) maintenance data srHall
also include where possible paris catalogues The lists shall provide all necessary infermarien
for identifying the parts and for re=ordaring the parts including name of part, part numbsr and
catalogue refersnces whare spplicable, namea of manufacturer, size. capacity and other
che-
General arrangerments, single line diagrams and defailed drawings shall he provided for ready
reference in the cpseration and maintenance instructions.

I'he manuals shall be printsd on ISO papsr size A4 (210x297 ram) with offset or equivalant
printing strongly bound in a durabla stiff cover bearing tha titla i approverd legend. Driwings
shall be folded or reduced to 297 mm height. All volumes shall bear on the spine an approved
shortened version of the title.

cteristics

£

The Contractor shall subrmnt three drafl copies for approval of the Engineer prior to producing
finished valumes,

The Caonfracior shall provide ten (10) copies of the approved Operation and Maintenance
Mamurals prior to Taking Qver by the Employer. Supplementary Operation and Maintenance
Manual shall be provided by the Contractor, If required, to incorporate changes resulling from
experience during the operalion and maintenance perfod, The work shall nat be considerad 1o
be completad for the purpose of taking over unhil such manual and drawings have been
supplied to the Cimployer.”

Sub-Clause 6 9 Manufacturing Drawings

The words "Unless otherwise specified in Pari-ll" are deleted and the followinyg is aoded at the
end of Sub-Clatse:

‘However, the Coniractor is required fo disclose to the Engineer or ithe Employer any
confictential information nacessary fo justify the reliability, the efficiency and the operation and
meaintenance of the Plant supplied by hwm.”

Sub-Clause 8,10 "As—Built" Drawings

The following new Sub-Clause is added:

The Contractor shall fumish to the Engineer six (6) copies and one (1) reproducitle of approved
quality of all "As-Built" drawings within the perfod mentioned in the Preamble to Conditions af
Contract.

Sub-Clause 8.1 General Obligations

The text of Sub-Clauss 8.1 Is deleted and substituted by the follawing.

“(a) The Conlractor shall cormmence the work on the: dale specfied 7 the Praamble o
Conditions of Contract and shall proceed wilh the same with du- expadition and without defay.

(b) The Contraclor shall in accordance wilih the Contract, with due care and liligence,

complete the Warks and tizst and commission the Flant and vany oul the Works within the
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Tima for Completion. Tha Contractor shall also provide afl necessary Cantracior's Equioment,
supenintenance, labour and except as staled herelnbelow, all necessary facilities thersfor.
{152) The Employer will permit use of the Erection, Testing Equipment and Maintenance Tools
as slated in the Preamble to Condltiens of Ganiract

The abova facilities shall be providad at ne cost ta the Contractor but he shall procure at his
cost all required consumable materials and any cther iiems necessaiy for the praper exacution
of the Werks. These shalf be properly used and mainiained by the Contraclor and relumed to
the Employer upon handing over of the Werks in good condttion, fair wear and tear excepted.
In case of any damage, loss or thefl, the items shall (2 replaced by the Coniraclor al his own
cost,”

Sub-Clause 10.1 Performance Security

Sub-Clause 10.1 is deleted and substituted by the following:

"The Contractor shall provide a Performance Security in the prescribed Form annaxed to thess
Documents. The said Security shall be furmished by lhe Contractor within 28 days aftar the
receipt of Lettar of Acceptance. The Parformance Sscurity shail be of an amount equal to &
percent of the Contract Price in the currency (fes) of the Contract at the option of the bioder, in
the form of Bank Guarantee from any Scheduled Bank in Pakistan or from a bank located
outside Pakistan duly counter-quarantsed by 8 Scheduled Bank (n Pakistan.”

The cost of complying with the requiremenis of this Sub-Clause shall be borna by the
Coniractor.”

Sub-Clause 10.3 Claims under Performance Securily

Sub-Clause 10.3 |s deleted in its entirety.

The foilowing Sub Clause 1s added:

Sub-Clause 10.4 Performance Security Binding on Vanations and Changes

“The Parformanca Security shall be binding lrrespective of variations and changes in the
quantities of the Waorks or extensions in completion time of the Warks, which are granted or
agreed upon under 1he provisions of the Contract.”

Sub-Clause 12,1 Programme to be Furnished

Sub-Clause 12.1(a) is delsted and substitutad by the following:

‘(a) the order in which the Cantracior proposes to carry aut the Works (including
preliminaries, required maizrial ordering, delivery to Site, erection and rectifications work
testing, commissioning and taking-over by the Employer). The pregramme shall also includz
the following

{i) Employment of local and expalriate labour of various categornes,
(i) Local material procur=ment,

(1) Material imperts, if any."
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(153) [n Sub-Clausz 12.1(c}{iv) the wards "any impaort licenses” are deleled.

Sub-Clauss 12 4 Monthly Pregress Pzport

The following Sub-Clauze 12 4 is addead:

“Ouring the period of the Contrast, the Contractor shall zubmit six sets of report to the
Enainaer not later than the 8th day of each manth, including;

{i} a construction schedule indicating thz progress achieved during the precading monin;

(il} description of all work carriad out since Lhe |ast report:

(i) cescription of the work planned for the next forty two days sufficizntly detailed to snablz

the Engineer ta determine his programma of inspection and testing;

(Iv) summary of daily job record far the preceding month; and

(v} colour photographs to illustrate progress

Sub-Clause 12.5 Daily Job Record

The following Sub Clause 12 5 is added:

"During the period of the Contract, the Contracior shall keep a daily record of the waork progress,

which shall be made availatle to the Engineer as and when requested.

The waily record shall include particuiars of weather conditions, number of men working, in

differen! calegories, deliveries of materials, quantity, location and assignment of equipment.”

Sup-Clause 13.1 Centractor's Representative

Al the end of the Sub-Clause the following is added:

“The Contraclor's Representalive shall be a compeient and skilled peison approved by the

Enginesr (which approval may at any time be withdrawn) and who shall be pressnt on the Sfte

during all working hours, He shall be fiuent in the English language. He shall not be transferred

from the Site withaut the consant of the Engineer. Tha Cantractor's Repressntative shall be a

Registerad/Professional engineer as defined in the Pakistan Engineering Council Act 1975 (V

of 1976)."

Sub-Clause 13.3 Language Ability of Superintending Staff of Contractor

The following Sub-Clause 13.3 |s added: (154) "A reascnable propertion of the Contraclor's

supsrintending staff shall have a working knowledge of the English language.”

Sub-Clause 13.4 Employment of Local Personnel

The following Sub-Clause 13 4 is added:

“The Confractor shall, to the extent practicable and reasonable, employ staff and labour from

sources within Pakistan.”

Sule-Clause 14.17 Contractor's Equipment

Roplace the word "or™at the end of Sub-paragraph (a) by the word "and” and inseri the fof' m_;

at the end of Sub-paragrapinif): ’-' K -
which shall not be unreascnably withtisld.” A \
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Sub-Clause 14.2 Gafety Precaulions

At the end of the Sub-Clause the following is added:
in order ta provide for the safsty, hezlth and weifare of parsons, and for prevention of damage
of any kind, all ousratians for the purposss of or in connaction with tha Contract shall be ¢ nied
out i comphance wilh the safely requiements of the Governinent of Pakistan wih such
modifications thereto as the Engineer imay aulhorise or direct and the Coniractor shall take or
cause ta be faksn such further measwes and comply with such further reguirements as the
Enginser may datermine to be reasonably necessary for such purpose.

The Conlractor shall make, maintain, and submit repoits to the Engineer congetning safsty,

health and welfare of persons and damage o propery as the Enginesr may from time to time

prescribe ”

Sub-Clause 14 .3 Electricity Water and Gas

The text of Sub-Clause 14.3 is deletad and substituted by the following:

"The Conlracior shall be responsible far making his own srrangements for the adequate supply
of electricity, waler and gas required for (he effactive performance of his obligations under the
Conltract, Subject to the aforesaild, the Contractor shall be entitled fo use for the purposes of
the Works such supplies and gervices as may be available on the Site. The Contractor shall,

before the cormmmencerment of the work at Site, seek the aporoval of the Engineer as to his
detarted requirements of eleciricity, waler and gas for the enlire Contract period. The
Contractar shall pay the Employer at the rates/cost incurred by the Employar. The Contractor
shall at fus own cost pravide any apparatus necassary for such use.”

Sub-Clause 14.4 Employer’s Equipmant

Tha text of Sub-Clause 14.4 is deletad and substituted by the following: (1585) " The Employer

shall, if the Contractor so requests for the exccution of the works, aperate any available

equipment of whicl) details are given in the Preamble to Conditions of Contract. The Coniractor

shall pay the Employer a mutually agreed price for such use.

The Employer shall during such operation reiain control of and be responsible for the sale
working of the equipment.

Sub-Clauss 14.8 Infarmation for Import Permiis & Licences

The text of Sub-Clause 14.8 is deleted and substitutad by the following:

“The Contractor shall submit lo the Employer in good time such details of alf Flant and
Contractor's Eguipment as fs to be imported into Pakistan and identify as to what assistance
of the Employer s required for obtaining by the Coniractor of all necessary impart penils o

licances.”

Sub-Clause 15.2 Compliance with Laws k

The Sub-Clause 15.2 is daletéd and substituted by the tollowing: |
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"The Conltractor shall comply with the Laws of country of manufaclure and the Laws of Pakistan
where the Plant /s fo be erected.”

Sub-Clause 16.4 Photographs of Works and Adveriisement Prohibited

Sub-Clause 16 4 is addea:

"Exczpt with the pricr written authorisation of the Employer the Cantractor shall not exhibit or
permit 10 be exhibited any photographs or advertisement on the Works. Any authorzed
exhibition shall be inimediately remaved if the Employer so requires.”

Sub-Clause 16.5 Training of Employer's Staff

Sub-Clause 18 5 is addeq:

‘The Contractor shall provide such facilities for the training of such numbers of Pakisfani
engineers, engmeering stuoents, apprentices and trade apprentices on such sections of lthe
Works at the Site or on the Conlracior's premises or Contractor selected plant manufacturer's
premises and factories, or wherever else work fs in hand, as specified ar diracted by the
Engineer. The Employer shall direct what sums by way of wages and allowances are to be
paid by the Contractor to such peisons and shall reimburse the Contractor for such sums as
are so directed fo be pard and are paid. The Confractor shall also provide medical expenses
or medfcal insurance and fravelling expenses for trainees If raquired by the Emplayer which
sheall be reimburser by the Employer

Tha lenguage of training at the above stated premises shall be English and Urdu.”
Sub-Clause 17.4 Consents and Way Leaves (156)The Sub-Ciause 17.4 is deleted and
substituted by the following:

The Employer shall 1ssue permissions, lefters, certificates and provide such other assistance

to the Coniractor for his obtaining permils-to-work, way leaves and approvals from any oiher

department/authority and nght of way from prvate owners, if required. The Caontractor will bear

the cost of logistics, fees, etc. for such activitiss. The Emplayer, will reimburse the Conlracior
only the payments made by him in respect of any land compensation for obtaining suclh way
lnavas, ragufrad for the Works

Sub-Clause 17 5 — Import Permits and Licences

The word “Employer’ is defeted and substitfed by the word “Contractor” and the following is
added at the end of Subh-Clause 17.5:

“the Employer will provide assistance for this purposa’

Sub-Clause 18.1 — Engagement of Labour

Al the end of ihe Clause the iollowing is added:

“in accordance with the regulations, orders and requiraments of the Govt. of Fakistan.”

N
Sub-Clauses 18 5 to 18.12 are addad: h

"\
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"Sub-Clause 18.5 Employment of Persons in the Service of Others

The Contractor shall not recruit or-attempt to recruit staff and labour fram amongst the parsons
in the service of the Employer or the Enginéer end vice—versa, unless mutually zgre=d between
the Emplayer/Enginesr and the Contraciar

Sub-Clause 18.6 Alcoholic Ligtiar or Drugs

The Contractor shall not, otherwise than in accordance with the Stailtes, Ordinances and
Government Regulations or Orgers for the time being in force, import, sell, give, barler or
otherwisz dispose of any alconolic liguor or drugs, or permit or suffer any such importation,
sale, gift, barter or disposal by his Subcontractors, agents, employess or labour, (157)
Sub-Clause 18.7 Arms and Ammunition

The Contractor shall not give, barter or otherwise dispose of fo any person or persons, any
arms or ammuniion of any kind or permit or sufferihs same as aforesaid.

Sub-Clause 18,8 Festivals and Religious Customs

The Contractor shall in all deatings with his staff and labour have due regard fo all recognised
festivals, days of rest and religious or other cusloms

Sub-Clause 18.8 Disarderly Conduct

The Contractar shall al alf times take all reasonable precautions to prevent any unlawful riotcus
or discrderly conduct by or amongst his staff and labour and for the preservation of peace and
protection of persons and property in the neghiiourhood of the Warks

Sub-Clause 18.10 Records of Safety and Health

The Contractor shall maintain such records and make such reports concerning safety, health
and welfare of persons and damage to property as the Engineer may from time to time
prescribe.

Sub-Clause 18.11 Reporting of Accidents

The Contractor shall report to the Engineer details of any accident as scon as possible after its
socurrence. In the case of any fatality or serious accident, the Contractor shall, in addition to
appropriate action required under the law, notify the Engineer immediately by the quickest
available means,

Sub-Clause 18.12 Compliance by Subcontractors

The Cantractor shall be responsible for compliance by his Subcontractors of the foregoing

provisions.’
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Sub-Clause 18.1 Manner of Execution

The following Is added at the end of Sub-Clause!

“The Conlractor shall submit for approval of the Engineer, his detaifed method statem ant(s) for

the executian of such itoms of woark as may be desired by the Engineer. Apgroval ef such

meihod statemeni(s) shall neither relfeve the Contracior of his responsihilities under iliz

Contract nar form any basis for claiming additional costs.”

Sub-Clause 19.3 Uncovering Work

The following is added at the end of second paragraph of Sub-Clause 18.3:

‘In-any other case, all costs shall be berne by the Coentractor.” (168)

Sub-Clause 19.4 Use of Pakistani Materials

The following Sub-Clauses 19.4 is added,

“The Carnitractor shall so far as may be consistent with the Contract make the maximum use of

materials, supphies and equipment indigenous lo or produced in Palustan and services

availabis in Pakistan or operated in Pakistan providad such materials, supplies, equipment and

sarvices shall be of required standard.”

Sub-Clause 24.1 Cost of Suspension

At the end of tha second paiagraph after the word “Contractor” the following is added:

‘or for the proper execution or for the safety of the Works or Plant unless such necessity resulls

from any act or default of the Enginesr or the Employer or in consequence of any of the

Employei's Risks Under Sub-Clause 37.2."

Sub-Clause 24.4 Resumption of Work

First paragraph of Sub-Clauss 24 4 iz deleted and subslituted by the following:

"I the Contractor chooses not lo treat profonged suspension as an emissian or termination

under Sub-Clause 24.3, the Employer shall, upon the request of the Conlractor, take overthe

re. ponsibility for pratection, storage, security and insurance of the suspanded Werks and of

the Plant which has baen deliverad o the Site and which is affected by suspensfan and the

sk of loss or damags thereto shall thereupon pass lo the Employar”

Sub-Clause 25,1 Time for Completion

The text of Sub-Clause 25.1 is deleted and substitutad by the following:

*The Works at the place of the project mentioned in the Preamble to Conditions of Contract

shall be completed tested and commissionad within the period mentioned in the Preambla to

Conditions of Contract.”

Sub-Clause 26.1 Extension of Time for Completion \ =

Sub-Clause 26.1({h) is deleted. @ ) .-f}b:_l
R '

§
o &
'\
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Sub-Clause 26.3 Earlier Completion

(i) At the end of Sub-Clause 26.3(a) the foliowing text is addad and Clause is re-designated a3
26.3.

"The exira sum to be paid to the Contractor for Completion of Works pricr to the date of
Comp!:on esteblished under Sub-Clause 25 1 shall be computad (158)on the basis of the
sums mentioned in the Preambie lo Condilians of Confract”

(i) Sub-Clause 28 3 (b) s deleted,

“Sub-Clause 26.4 Rate of Progress

Sub-Clause 26 4 is addead:

"If far any reason, which does not entitle the Confracicr to an extension of Ume, the rate of
progress of the Woerks or any Seciion is al any time, in the opinion of the Engineer, too slow to
comply with the Time for Completion, the Engineer shall so notify the Contractor who shall
theraupon lake such sleps as are necessary, subject to the consent of the Engineer, tu
expedite progress so as to caomply with the Time far Completion. The Contraclor shall not b
gnittled to any additional payment for taking such steps. If, as a result of any notice given by
the Engineer under this Clause, the Contractor considers that it is nscessary to da any work at
right or on locally recognised days of resi, he shall be enlitled to seek the consent of the
Engineer so to da. Provided that if any steps, taken by the Contractar in meeting his obligations
under ihis Sub-Clause, involve the Employer in additional supervision costs, such costs shall,
affer tus consutation with the Employer and the Comractor, be determined by the Engineer
and shall be recoverable from the Contractor by the Employer, and may be deducted by lhe
Empleyer from any moneys due or to become due o the Confracior and the Engineer shall
notify the Contracior accerdingly, with a copy ta ihe Emplayer.”

Sub-Clause 27.1 Delay in Completion

Sub-Clause 27.1 is deleted and substituted by the following:

“If the Contractor fafiz te deliver the Works, or any part thereof, within the time stated in Sub-
Clause 25.1, or fails to complele [he whale of the Work, or, if applicable. any Section withinthe
relevant time prescribed by Sub Clause 25.1, than the Contractor shall pay to the Employer
the refevant sum stated herein below as liquidated damagss for such defawl (which sum shall
ha the enly monegys dus from the Contractar for stich default) for evary day or part of a day
which shall elapse between the relevant time for Delivery or Time for Completion anid the actual
date of deiivery at site ar the date stated In a aling—COver Certificale af the whola of the Woiks
ar the relevant Section, as the case may ha, subject to the applicable limit stated herein batow.
The Emplayar may daduct the amount of such dameges from any monies due orto bacamea

dua ta the Contractor. The payment or deduction of such damages shall not relisve ‘he \



Contractor from fius abllgation (o complete the Wors, or from any other of his gbligaiions &
f=bilties under the Contract.”
The liquidatad damages for each day of delay and the maximum amount of liguidsted damages

shail be the amounts mentioned in the Preamble to Conditiuns of Contract, (160)

-

Amount of Liquigity Damagess/Delay 8 Liquidazsd_bamages ar= two Type
Dzmages/Panzlties a) Defayin Commissioning

b) Devialion in Guaranteed Ensrgy
{ Ganeration (GEG)

Delay in Commissioning 1.20 x Avg Ne. of units generated for

no. of days delayed (Calculated on pro
rate basis as per Clausa of tender) X
Rs. /kWh (As per KE)
Liguidated Damages {LD) for deviation The Contracior shall
in Guaranteed Energy Generation, guarantse ths energy
generation from the project as
pear the gereration table of this
document In  case the
contractor is not able to mest
the guarantesd enarngy
generatian per the generation
table of contract document,
then the contractor shall be
liable to pay the Liguicated
Damages (LD) as per below
mentioned formuia:

Penalty: 1.20 x No of kWh
shorifall in a year (calculated
on pro rala basis as per
generation tablz) X Rs/kWh
{As per KE) for average life of
25 Years

Sub-Clause 28.7 Consequences of Failure to Pass Tests on Completion

The words “by arbitration” 2ppearing at the end of the Sub-Clause 28.7(c) are deleted and
substituted by the words "by the Enginesr’.

Sub-Clause 30.4 Extension of Defects Liability Period

At the end of 4th paragraph of Sub-Clause tha following s added:

"or a mutually agreed period.” \\ T
Sub-Clause 30.5 Failure to Remedy Defects V I
In first line after the words “reasonable time” tha following is added: ey

“fixed by the Enginesr”.
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Sub-Clause 30.13 Unfulfilled Obligations

New Sub-Clausa 30.13 is added as herain below:
‘After the Derects Liability Cetiificale has been fssued, the Contractor and the Employsr shall
reqmain liatle ror the fulfillment of any cbligation which remains unperfonmed at that time. For
the purposes of datermining tha nature and extant af any such abligation, the Contract shalf
be deemed {o remafn in force.”

Sub-Clause 31.1 Engineer's Right to Vary

The following is added at the end of second paragraph;

‘No such vaiiation shall in any way vitiate or fnvalidate the Comract, bui the effect, if any, of alf
sueh varizlions shall be valued in accordance with Clavse 31. Provided thal where the issue
of an instruction to vary the Works is necessifaled by some delaull of or breaciht of Contract by
the Ceniractor or for which he is responsible, any additional cost atlributable to such default
shall be borrie by the Contractor.”

Sub-Clause 31.5 Record of Costs

The word "Enginser” in 4th line of Sub-Clause is delefed and substituted by
“Engineer/Employsr”,

Sub-Clause 31.6 Daywork under Variation Order

MNew Sub-Clause 31.6 is addead as given below:

“A Variation Order may provide thal work done pursuant theraia shall be exscuizd as Daywork.
In such case the Contractor shall be paid for such work under the conditfons and the raies and
prices set oul in the Day Work Schedule.”

Sub-Clause 31.7 Value Engineering

New Sub-Clause 31.7 is added as given befow:

The Contracior may, at any time, submit to the Engineer a wiitien propasal which in the
Coniractor's opinion will reduce the cost of consiructing, maintaining or operating the works,
arimprove the efficicncy or vatue to the Employer of the complated Warks or ctherwise be of
henefit to the Employer, Any such proposal shall be prepared at the cost of the Coniractor.
However Employer is nof bound lo accept such proposal.
Sub-Clause 33.1 Terms of Payment

(Employer may very this Sub-Clause)

The follewing Sub-Clauses are added:
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Sub-Clause 33.1.1 Retention of Payment

If at any time any payment would fall due for Waerks or part of Works and, if thera shall bz any
defect in part of such Works in respsct of which such payment is prepasad, the Employsr may
reidin the witole or any part of such payment. Any sum retained by the Employer pursuant to
the provisicns of this Clause shall be paid to the Contractar afler the said defect is removed.
Sub-Clause 33.1.2 Payment Where Taking-Over Certificate Issued for Section or part of
Works

If any section or part of the Worke shall be faken-over separately under Clause 29 (Taking-
Qver) hereof, the payments herein provided for on or after Taking-Over shall be made in
respect of the section or part taken-over and reference to the price shall mean such paril of the
price as shall, in the absence of agreement, be apporfioned thereio by the Engineer.
Sub-Clause 33.2 Method of Application

(Employer may vary this Sub-Clause)

Sub-Clause 33.5 Payment

Sub-Clause 33.5 is deleted and substituted by the following:

The amount due fo the Contractor under any interim Payment Certfficate tssued by the
Engineer pursuarnit ta this Clause, orto any other term of the Contract, shall, subject to Clause
27, be paid by the Employer to ths Conlractor within 30 days after such Interim Payment
Certificaie has been jointly veriffed by Employer and Contractor, or, in the case of the Final
Certificats referred ta in Sub-Clauses 33 10 within 80 days after sueh Final Payment Ceilificate
has bean jointly verfied by Employer and Coniractor; Provided that the intenim Paymaent shalf
be caused in 42 days and Final Payment in 60 days in case of foreign fundsd project. Deduction
shall be made from the net amounts payable to the Confractor of any sum(s) in accordance
with the prevalent Federal and/or Frovincial laws, provided that no such deduction shail be
made from those payments in respect of which the Contractor has obtamed exemplion under
the Law."

Sub-Clause 33.6 Delayed Payment

The text of Sub-Clause 33 6 is deletad and substiiuted by the fellowing:

“In the event of the failure of the Employer to make payment within the times siated in Sub-
Clause 33.5, the Employer shall pay to the Contractor campeansation af the rate of KIBOR+2%
for local currancy and LIBOR+®1% for foreign curreney perannum, upon all local currency sums
unpard from the date by which the same should have been paid. The provisions of tins Subl-

Clause are without prejudice o Conlractar's eniilicmant under Sub-Clause 46, 1.
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Sub-Clause 33.8 Payment by Mecasurement

The wark shall be measurad for the units inentioned in the Schedule of Prices according to
tha Contract as deiermined by the Enginger frem approved drawings, Specifications ang
Contract Documenis

Sub-Clause 33.12 Withholding of Payment

New Sub-Clause 33.12 Is added as given balow:

If the Waorks or any part thereof are ot baing carried out ta the Engineer's satisfaction and in
order to protect the Employer from loss on account of:

(2) defective work not rectified

(b} guarantaes not met

(c) claims filed against the Contractor

(d) failure of the Contractor to make payments due for Plant procured or labour employed by
him,

(e) damage tu any other contractor employed by the Employer

(f) Contractor's non—compliance with the Contract

(g) any Governmsnt dues recoverakle from the Contractor if notified by the Govermment

The Enginear may notify withhelding of such payments or part ther=of as may, in his gpinion,
be related to the aforesaid reascons/grounds, When the reasons/grounds for withholding the
payment are removed by the Contractor, the Engineer shall upan heing satisfied to that effect
issue Certificate of Payment in respect of withheld amounts.

Sub-Clause 35.1 Payment in Foreign Currencies

(Employer may vary this Sub-Clause) (163)

Sub-Clause 35.2 Currency Restrictions

The text of Sub-Clause 35 2 is deleled and substituted by the following:

“Any required foreign currency ransaciions shall be met by the Employer/Contractor at his
cosi from his own iresources.”

Sub-Clause 55.3 Rales of Exchange

The words "as stated in the Preamble” appearing in 3rd line of Sub-Clause are deleted and
substituted by the words “as published or authorized by State Bank of Pakistan”.
Sub-Clause 36.4 Payment against Provisional Sums

Suk-Clause 36.4 is deleted and substituted by the following:

"Brovisional Sum if any will be expended on the direction of the Enginaer throtigh Vanaliof
Orders Which would be valued in sccordance with the provisions uf Clause 31 Cenditions of

Coitract.” R .
J -YJ
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Sub-Clause 27.2 Emplayer's Risks

The text of Sub-Clauss 37 2 is deleted and substituted by tha following:

“The Employer's Risks are;

invasion, act of foreign enamies

(b) {Insofar as they relate to Paklstan) rebellion, revoluticn, insurrection, military or usurped
power or civil war

{€) 1onizing radiation or contamination by radicactivity from any nuclear fuel, racic-active toxic
explosives or other hazardous properties of any explosive nuclear assembly or nuclear
components thersof

{d) pressure waves caused by aireraft travelling at sonic or supersonic spesd

{e] (Inscfar as they relate to Pzakistan) riot, commotion or disorder, unless solely restricted to
the employeas of the Contractar or of hus Subconiractors

{f) use or occupation of the Wark or any part theraof by the Employer

{g) fault, error, dafect or omission in the design of any part of the Waorks by the Engineer
Employer or those for whom the Employer is responsible for which the Contractor has
disclaimed responsibility in writing within a reasonable time after the receipt of such design
(h) the use or occupation of the Site by the Works or any part thereof, or for the purposes of
the Contract' arintarference, whether tamperary or parmaneant with any right of way. light, air
or water or with any easement. way |eaves or right of a similar nature which is the inevitable
result of the construction of the Works in accordance with the Contract

(i) the right of the Employer to construct the Works or any part thereof on, ovar, under, in or
through any land

{j) damage (other than that resulting from the Contractor's method of censtruction) which is
the inevitable result of the construction of the Warks in accordance with the Contract

(k) the act, neglect or omissicn or breach of contract or of statutory duty of the Engineer, the
Employsr arother contraclors engaged by the Employer or of their respective employees or
agents.”

Sub-Clause 28.2 Loss or Damage Before Risk Transfer Date

The words "by arbitration under Clause 50" are deleted and subistituted by the wards “by the
Engincer”.

Sub-Clause 39.4 Duty to Minimize Delay

Naew Sub-Clauss 53.4 is added as givan bslow:

Each Farty shall at all times use all reasonable endeavours to mininize any dalay in the

Parformance of the Contract as a resuit of Risks

oL BN




The Contractor srall give notice ta the Employer and vice varsa the Empleyer shall give
notice to the Caniractor in case of foraseeable delay by he Risks,

Sub-Clause 40.2 Employer's Liability

The text of Sub-Clause 40.2 from the worss "or of death or parsonal injury” to the end of the
Sub-Clsuse, is deleted and substituted by the following:

W e {other than the Works) or of death or personal injury lo the extent caused by any of the
Employer's Risks listed in paragrapghs (), {a). (h}, (), (), and (k) of Sub-Clause 37 2 but not
otherwiza"

Sub-Clause 42,2 Maximum Liability

the words "the sum stated in the Preamble to Cenditions of Contract or if no such sum is
stated” eppearing in Znd line of Sub-Clause are daleted.

Sub-Clause 42.6 Foreseen Damage

Sub-Clausz 42.8 i3 deleted in its entirety.

Sub-Clause 43.1 The Works (Insurance)

(Employer may vary this Sub-Clause)

Sub-Clause 43.2 Contractor's Equipment

Sub-Clausz 43,2 is deleted and substiuied by the following:

“The Contractar shall insure the Contractor's Equipment for iis full replacement value whila
on the Site against all loss or damege caused by any of the Conlractor's Risks, '
Sub-Clause 43.3 Third Party Liability {Insurance)

(Employar may vary this Sub-Clause)

Sub-Clause 43.7 Remedies on the Contractor"s Failure to Insure

In 3rd line after the word, “purpose”, the expressions- “and reasonable cosls including the
man-hours costs of Employar"s Personnel” are added.

Sub-Clause 43.8 Currency of Insurance

New Sub-Clause 43.9 is added as given below,

“All policies of Insurance of the Plant shall provide for payment of indeninity 1o be made in
such amounts as will allow making good of loss of or damage to the whole or any part of tha
Works."

Sub-Clause 43.10 Contractor to Notify

New Sub-Clause 43.10 is added as given below:

“It shall ba tha responsihility of the Contractor to notify the wisurance company of ary changes
in nattre and extent of the Works and to ensura the adedquacy of the insurance coverage at alf

timas m accordance with the provisions of the Conlract.”



Sub-Clause 43.11 Procurement of Insurance Policies
New Sub-Clausa 43 11 is added as given below;

"The Contraclor ghall precure and subyril 2 insirance eover undar this Clausewitnr a period

af 28 gays from the date of receipt of Letiar of Acceptance from the Employer.”

Sub-Clauss 44 € Damacs Causad by Force Majeuie

Al tha end of the Sub-Clause 44.5 the following is added: "However the Contractor shall put

up his claim to the Employer / Engineer with full details and justification.”

Sub-Clause 44.8 Payment on Termination for Force Majeure

Textin sub-para (c) is celeted and para (d) and (2) are re-numbered as (c] and (d),

Sub-Clause 44.10 Force Majeure Affecting Engineer"s Duties

Sub-Clause 44 10 is deleted in its entiraty,

Sub-Clause 45.2 Contracior's Default

The following paragraph is addead at the end of Sub-Clause 45 2.

“The Emnployer or such other contractor may use faor such completion any Canfractor's
Equipment which is upon the Site as he ar they may think proper, and the Employer shall pay

the Contractor a reasonable compsnsation for such tuse”

Sub-Clause 45.6 is added as follows:

Sub-Clause 45.6 Integrity Pact

If tha Contracior, or any of his Subcontractors, agents or servants s found to have violaled or

involved in violatfon of the Integrity Pact signed by the Contractor s Scheduie-H to his Bid,

then the Employer shall be entitled to:

(a) recaver from the Contractor an amount equivalent to ten times the sum af any commission,
gratification, bribe, finder's fee or kickbasck given by the Contractor or any of his
Subconiractors, agents or servants;

(b} terminate the Contract, and

(¢) recover from the Confractor any loss or demage to the Employer as a result of such
termination or of any oiher carrupt business practices of tha Contractor or any of his
Subeantractors, agenls or servants,

The termination under Sub-Para (b) of this Sub-Clause shall proceed in the manner prescrbed

under Sub-Clauses 45.2 tn 45.5 and the payment under Sub-Clause 45.4 shall be mads altei _
having deducted the amounts due [o the Employer under Sub-Para (a) and (c) of this Sub- \\
Clause, \
Sub-Clause 46.1 Employer's Default

Tha comma and the ward "or" at the end of paragraph (d} of Sub-Glause 46.1 are deletad

and substituted by penod () Paragrapn (g) of Sub-Clause 46 1 is deleted .b‘%
o
!
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Sub-Clause 46,3 Payment an Termination for Employer's Default

ine words “including loss of profit” in the second paragraph of Sub-Clause 46 3 are delated.
Sub-Clause 47,1 Labour, Materials and Transport

(Empicyer 1o modify this Sub-Clause as provideg under Clause 70.1 af PCC of PEC Civil
documertts and following PEC Procedure and Formula for Price Adjustment)

Sub-Clause 48.1 Customs and Import Duties

(Employer may vary this Sub-Clause)

The Sub-Clause 48.3 is added:

Sub-Clause 48.3 Port Charges and Port Congestion

Tha Contractar shall be deemed ta have obtained all the information regarding facilities and
charges, in respect of port clearance, f(oading and unloading, Storage, transporiation,
congestion and confirmed the requirements thereof at his own responsibility and all such costs
and charges are deemed to be included i the rates and prices of the Schedule of Frices.
Sub-Clause 49.1 Notice to Contractor

The fellowing is added at the end of Sub-Clause 49.1:

‘For the purposes of Sub-Clauss 49 1 the Contracior shall, immediately after receipt of Letter
of Acceptance, intimate in writing to the Employer and the Enginesr by registersd post, the
address of his principal place of business or any change in such address during the period of
the Contract.”

Sub-Clause 50 Disputes & Arbitration

Clause 80 is deleled and in fis place the following Sub-Clauses 80.1 io 80.5 are inssried:
‘50.1 If a dispute of any kind whatscever arises between the Employer and the Coniractor in
connecticn with, or arising out of, the Cantract or the execution of the Works, whether during
the execution of the Works or after therr complstion and whether bafore or after repudialion or
other termination of the Contract, including any disputa as to any opinion, instruction,
determination, cerlificate or valuation of the Engineer, the matter in disputa shall, in the first
place, be referred in wriling to the Engineer, with a copy to the other party. Such refererice
shall state that it is made pursuant to this Clause. No fater than the ity sixih (56) day after the
day on which he recefvad such reference, the Engineer shall give notice of his decision o e
Employer and the Coniractor Such decision shall stafe that it is made pursuant o this Clause
Unlass the Conlract has afraady been repudiated or terminated, the Contracior shall, i every
case, continue ko proceed with the Work with alf due difigence, and the Contracior ana the
Employer shail give effest forfhwith lo every such decfsion of the Cngineer unless and wilil iy
same shall be revised, as herainafter provided in an amicable setilerment orin an arbival awasd

In any case where the Condilions of Conlract provide that the deeisian of the Engimoer s o 0e




flival and conclusive. sush deciston shall not be referslle to arbutration under this Clause nor

shall e same be gquaglicned in any other form of oo secding s whatscever

850.2 if wither the Employar or ithe Coritractcr be dissatisfied with a decision of the Exginesr or
if the Engineer fails 1o give notive of fis deglsion an or before the fifty sixth (58) day afier the
day an which he recewved the reference, then elther tis Employer or ihis Contracior may, on or
before the twenly eighth (28) day afier the day an which the seid period of fifty six (58) Jars
gxpired, as the case may be, give notice to the other party to commence arbitration, as
hersinafter provided, as fe the maltier in dispute. Such natice shall astablish the entitleriant of
the party giving the same to commence arbitration, as herainafter provided, as to such dispute
and, subject fo Sub-Clause 50.5, no arbitration i respsct thereof may be commeanced unlass
such notice is given.

If the Engineer has given notice of his decision as to a matter in dispute to the Employer and
the Contractor and nio notification of intention (o comrmence arbitiation as lo such dispule has
been given by either the Employer or the Contracior on or before the twenty eighth (28) day
after the day on which the partias received notice as to such decision from the Engineer the
sald decision shall become final and binding tpon the Employer and the Contractor

50.3 Where niotice of intention to commence arbitration as ta a dispute has been given in
accordance wilh Sub-Clausa 50 2, arbitration of such dispute shall not be commenced unless
an attermpt has first been made hy the parfies to soitle such dispute amizably through mutual
negatiation within ninely (90) days from the date of nolification of Engineer's decrsion,

50.4 Any dispute in respect of which;

(a) fhe decision, if any, of the Engineer has not become final and binding pursuant to Sub-
Cfause 50.1 and

(L) amicable setlfernent has not been startedireached within lhe period stated in Sub-Clause
50.3

shall be finally setlled unfess ctherwise specified in the Contract, under the Pakistan
Arbutration Act, 1940 (Act No. X of 1840) and Rules made thereunder as amended, Dy cne or
rmiore arbitrators appointed under such Rules.

The said arbitrator(s) shall have full power to open Up, review and reviss any degision, opinion,
instruction, determination, certificate or valuation of the Engineer for the purpasa of obtaining
said decision purswan! to Sub-Clause 50,1, No such decision shall disqualify the Engineer from
being called as a witness and giving evidence before the arbitrator(s) on any nratier whalsoavel
refevant to e dispute. The venue of arbitrafn. 1 proceedings shuil be the place in Pakisian as
mentioned in the Preamble to Condilions of Coniract.

505 Where neither the Employer nor the Gontractor has given nolice of anetilion (o conmmence

wbitration of a dispite within the period stated In Sub-Clause S0.1 or L2 and the rslate

(20)



desision has become final and binding, either perly may, if the athser party fails to somply with
such decision, and withowt prejudice to any other rights it may have, refer the fBilure in
arblfralion wr accordance with Sub-Clause 50.4, The frovisions of Sub-Clalises 50.1 ta 80.2
shaid not apply 1o any such refarence.™
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SUMMARY OF BID PRICES

.

item Description TOTAL TOTAL UNIT
no. INSTALLED GENERATION
capaciTy | AMOUNT 1y EnRLY
KWp (Minimum)
2(A) |Design, Procurement, Supply, Installation, L\\ X
"Tasting and Commissioning of On Grid Solar| #5281 o AW 3, 0% Kl
|Power System . (BUS PORT _ 2404 PHY sseAoy
2(B) Dasign, Procurement Supply, [ns:allation. e
Testing and Commissioning of On Grid Sofar, & L.60 7)*1,ﬂ G808 kel
| |Power System . (CAR PORT) | 4moss YT Iszesed
[2(C) 'Design. Procurement, Supply, Installation, .
Testing and Commissioning of On Grid Solar ! q_'],fa&'\ AU, 951 Kerd
Power System(ADAMJEE CAR PORT ) 171784 |\e ¥’ 247200
[2(D) Design & Construction of Contrel Roem Civil | .
'a) Control Reom 12'-0'x16-0" 1 No ‘%;_E_"
) |Design,  Supgly, Install, Testing & B | W\
Commission of Fuel Cantrol System. - ¥ .t}{i;.% 3‘3 \ e
2(F) |Design, Supply. Install. Remote Meritoring | v\~
oo — | —
2(3G) [Design, Supply, Install, Weather Station |
2(H) |Grid Study & Nel Metering including all L1
J=y ) —_—
relevant accesscries as per KE requirament. ) Lxﬂl""“b& \ ol
TOTAL AMOUNT OF THE PROJECT COST I 78 HAZ406—
| Go&-13 IS8 4,135,469 R
Yoy wail ‘Ya&:(.‘prh)f A ;’2]’
Snclosve i}J At e L
i
A
/ \
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PROJECT TITILE : Designing, supply, Erection Testing, Commissioning of Bus Port,
Car Port, & Roof Mounted Grid Tied Utility Interactive Photo Voltaic Solar Power
System at IBA Main Campus Karachi

BUS PORT CLEARANCE HEIGHT FROM ROAD LEVEL 20'-0" MINIMUM
BILL OF QUANMTITY
ABSTRAGT OF COST

: tovoltaic Solar Syste =
| General: The system is designed to cover the Essental [sads in IBA Karachi Main Campus

/| The system will be grid interactive connected which witl allew many power sources options. The system
will impert from the aric when lcads are being more than the generated from PV and supply surplus
glectricity 1o the grid when PV generates more than the loacs.

4 Coniractor shall subymit shop drawings far ali oivil, elestrical and a8 complete photovolitale solar system
oLl works, including & single line diagram showing all the componants of the PV system, DC and AT

VPSR distribution boards, PV Arrays lay out, connections and cables, wires cross section for all the system to
*| be approved by the Engineer before executing the work:

g | Contraster shall submit the catalogs of 2ach compaonient showing the requested speciflcations statad at
| thebill of cuantity

‘4| The contracter shall suormil the Manufacture testing certificate, country of origin, certified characterislics,
YA test performaniee curves, spare parts regular {as recommended by manufacturer , maintenance manuals
Bl and manufacturers warranty for 2ach components of the system.

As-wult drawings shall be suhmﬁtad afte r__handing over the work,
6 | All junction poxes and D8s will bs lockable type. )

- | Lipon mmp!étion af the installation, the contractor shall srganize 2n on sile training program irvolving
7 | nominated empleyers siaff, Such a program shall Be carried out during the commissioning phase. The

 cost of the training shall be deemed te have been inc'uded in the tenderad rates.

A The price Incluges 2l bBuilsers works making geed anc reinstatement including necessary malerials and
| workmanship as well as removal of unwanied matenals to dump sites approved by the engineer to
i complete the job sucsessfully.

&l the following items include supaly. insiall, commission and operate of the complete PV solar system.

ﬁ'ﬁ':-.'*""-Iigg Contractor must provide Bank Maintenznce Guerantes for period One years for all companents of the
:.:J";'-“'f"a solar system

1] |
!111.;54:.1
i
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| Designing, Supplying, Fabrication & Installation of PV | I
el Mounting structure (MMS) for Bus Port Minimum height

el 200" from FFL /Road Level. The Module Mounted

SR Structure (MMS) shall Comprising of Carrosion

B resistant anodized aluminum Section or hot dipped

“ galvanized Steel Frofile The mounting structures and

= the foundations must be designed structurally to be

suitable {o withstand all static loads (weight of modules,

<

|
¥ wind loads etc) min, wind pressurz 150 KM /hour in / a
| harsh environmenl, The design submission must be as | Kwp. 218 (_"’% 6}\
Gty par ASTM-A38, ASTM-123 and ASCE 710, for %D
4 anodized  aluminum  ALGOOS/E062 The  rmounting e i Tl 6@"‘
S etructure components are bonded together @ guaranty 252.%1 O

W potential equalization. The tit angle shall be not less
| than 57 for self-cleaning purposes and net mora than 8°
¥ and for cptimal exposure to direct sclar irradiation. The
| work is to be carried out strictly as per approved drawing,
dasign and specification and the rate quotad 3 inclusive
ef the Tollowing.

i Zl Designing of the sfructure as pEF_design spesification
LM aporoved
(e Lay out al Site
fifg % Footing & Foundation work as per approved drawing and ¥
7| specification. #
&% Placing of anchor Bolts & Hase Plate as per design & length /
| & Detalls. /
Supplv, Fabrication & Erection of Column, Beams, purlins & 4
braces as per approved design _/
.| Tilt angle is to be maintained as per Sit2 Condition Fd
I RCC Drain with RCC grating Cover s to be provided to drain
= | ol rainy cleaning waler, i
# Re do the Savement work o its origingl condition after
| completion of the wark.
| Tha Contractor shall remove all the debris and clear the site 5
as per diractlon
The cantractar shall submit the detall technical shop drawing /
before exscution of wark, A
Yl Atter completion of the weork the contracter shall submit the as :
-4 Built drawing.
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73] PV Modules — 219.4 Kwp;

| Supply, Install, Testing & Commissioning ( SITG ) Mono |

| Crystalline 144 Cells Photovolaic Salar Modules Tier -

%l 1 Type ant-reflective high trensparency law iran
= lempered glass, with earihing provision. The modules |
e STC parameters must be as under

“4 (a). Min Power Pmax 530 or above Wp rated sower

1 (b}, open clrcuit voltage (Vog) +- 5% 49.05v—49.85V
o ) MPP Voltage Vmpp 41,2V —41.8V

() MPP Current Irmpp 1275 A ~ 13.04 A

{e) Short Circuit Current Isc. +/-5 % 13.66A-13.92 A,
(f) Module Efficiency 20 0—20.5 %

lg) Operating Temp. Degree Centigrade -40 — <85
ih) Maximum System Vaoitage 1500 v UL 1000 V IEC

B (1) Maximum Series Fuse Rating 25 A

ol {] ) Junction Bax Protection Degree , [P 68

| (k) connectan box, 4.0 mm2 conductor cress section,
{ (m) cable with , MC4 male and female connectors,
{p) Anodized Aluminum Frame and Support Bars

' | (p) PVC duct, Clamps & Accessories support and labels

to be stalled under FY Array.

4 The Contractor Shall provide manufacturer warranty for
4 solar panel for a period not less than 25 years,

Y Contractor must subrit all the required certificates for
i| each PV solar panel from manufaclurer as per
specification,

| Al works and materials musl be according to the
.| drawings, scecificatons and supervisor engineer

4| instruction's and approval,

P,

248E
atz.gl

:| GRID -TIED INVERTER (PCU )

| Supply, nstall testing & commissioning ( SITC ) DC/AC
grid tle 3-phase Inverler with data communication unit

“4 with Ethernet connection The inverter with must be

suited to any PV module configuration, and depending

% on the system desian and instaliation proposed and for

2 the fulure extended also (1 eading Market brand, having

,' 3 annual production greater than 1GW) The DT max

;:': nower input rating should be at-least 1.2 tirmes of AC
.| power at standard test condition (STC ). The inverter unft

shall be suitzble for indeor and outdoor installations with

| IPE5. The invarter must include the safety concepts such
.4l as (triple protection with opil protect, electranic strings

ol fuses, self-learning string failure delection, DG surge
4| arrestor type (2 ) 1o ensure max availabllity. A works
=3 and materials must be according tn the drawings,
‘% specifications and suparvisor engineer Instruction’s and

4l approval.

il Make:Sungrow/Huawel/SMA

.5 Power Rating: 100 KW & sbove

EACH

(9)




T7TF Brief specification is as under ;
a1 MPPT Voltage Range | 550%-850V,

Bl MPPT Operating Voltage Range - 200V ~ 1000V,

%ci| Min 08 Independent MPP Trackers .
didial Minimum Efficiency 98.0 % ,

ﬂ YWamanty : 5 Years

Certification Required : CE, IEC 61727, IEC 62109-1/2 |

"4 | BREAKER BOXES

I i DC BOX
' Supply
o of DC Bow/ Array Junction Box with all aceessories for
- oui-door ussge with water proof enclosure | Each
| Junction Box Shall be provided with suitable Metal Oxide
4 Varistors ( Mov's),Surge Arrestors, one fuse, ane SFD
| (Surge Protection device] and one DC Protection per
.| string.

i DC Protection 16A, 1200VDC
\ :5-.!,:, DC SPD's Type 2 Qty . 09 nos
s ( Refer Single Line Diagram Sheet E-09 )

Qty 09 nos

,installation, testing & commissiening { SITC ) |

EACH

AC BREAKER BOXES

T Supply, installation, testing & commissioning ( SITC ) of
=l of AC Breakers Box with all related accessories for
| outdoor usage  with  water proof enclosure.
i AC Breaker 2004, 4P, MCCEB , 600V , Qty : 02
JEHEE Main AC Breaker 4004, 4P, MCCB, 500V, Qty. 01
: { Refer $ingle Ling Diagram Sheet E-08 )

EACH

S

| Supply, installaton, testing & commisstoning ( SITC | of
; of LY Panel with all relaled accessories including
tersmination of cables in existing panel.
AC Breaker ad] 4004, 4P, MCTB |, 800V, Gly : 1

AC Breaker adj BOOA, 4P, MCCE |, 600V , Gty : 01

% Main AC Breaker adl 10004, 4P, MCCB, 800V, Qty: 01

EACH

20 [ Refer Single Line Diagram Sheet £-09 ) ('H:J.}Kr..P Wity e IOC"’E)
5% CABLES
¥a% DC Cables
WS Supply, Instalation & Testing of DC Cable, 1 Core |
ks : 4mm? CufXLPEXLPE cabls complete in all respect with
| accessories o connect the PV solar cells togezher and
2l to the inverter directly to have a complete operatianal
| eircuit, clamps |, rays and cable end terminatians which
“ shall ke DC plug and socket connectors . The allowable /
| voitage drop for DT cables between PV Arrays and / \'\\
~ | inverter less than 1% \ 1:%9
Pidds Minimum voltage  cepacity  1500VDC,  Highest | Meter 3520 | %
e ] permissible voltage conductoriconductor should be k. ,#?
"s%irgﬂ 1.0kY DT, Siandard Double insulated : Cross [ink p
ﬁ-?%j? v palyelefin, Tinned copper conductor | Cerdified from DIN '
U VDE 0295 CL.5, Fine-wlre, IEC 80228 CL5

4 Cable should be Cetified from

Standarg: ENS0618

TUV  Approved.

' AC Cables

" supplying, connecting. and termination of the XLPE |
il CU czbles with all required works, in different sizes

s
i

@:*‘,? of ducts ar pipes for internal cables , , clamps and ‘

(10)




Ll all meeded fittings to connect cables terminals from |
+ source to destination. Accerding to drawings,
¥ specifications, instructions, and cemands of the
supervising engineer. as follow:

| 4C X 70mm’, Cu 0,811k XLPE/PVC Pure Copper

Meter

4C x 240 mm?, Cu 0.6/1kV XLFE/PVC Fure Copper

Meter

\| Earthing ~ Cables

Supply. Installation & Testing of Earthing Cable, |
' Including PVC Fipe with related accessories.
| Brand ; Pakistan Cable or Equivalent as Engineer
W approved,

| "i] n,] Single Corg 4 sqmm, CU/PVCIFLEX[Grean) ' _'

Meter

140

Mil'f“r 1 care. 10 sqmm, Bare Candugiar

fMeter

150

N 1 core, 35 sqmm, CU/PVC/FLEX(Green).

Meter |

20

»
+
18
= i

1 core 120 sqmm, CUPVCISTD(Green)

Meter

30

-
RS
i
g
bS

5 EARTHING SYSTEM

| Earthing System. Supply, installation, testing and

ffragh commissioning of Earth Electrodes (Rod Type| for
54| Earthing System with 25mm dia 3 meters (10 feet) long
i «-4 driven copper rod, cemplele with ciamps |ugs,
i washers/bolts, connected with 2x70mmsg bare copper |
Wl earth conductors to Earth connecting point including
' Bomm dia G| pipe/UPVE pipe class 'D/E' up to Earth
' Chamber, job includes cad-welding of copper conductor
| to earth electrade rod 2t one end and provisicn/ fixing of |
@v. cable lugs at other end, including all accessoiies and |
| RCC inspection chamber, heavy duty G.l. Cever having
< earth symbol elc., gs per the Specificaticns and
.| Drawings and to the enlire satisfaction and apmoval of |
"| the Ergineer, Earthing result should be less than 5 Chm
G for AC combiner, less than 1 Ohm tor DG combiner and |
4 less than 10 ehm for Structureflighting protection
r !:wstem

Each |

' Supply, Installation ,Testing & Gommissioning of Alr

Al rod with Base, rod length 500 mm high fram PV panels,
A rod diameter 15mm. thread size M16. conductor
matsrial copper With all relaled accessories as per

Each

10

drawing & specification
.;LQ'I SL.FJDW Installaticn  Testing & Commissioning of

e |} ghting protection pole 20 f long with RCC foundation
i e Wllh all re'ated accessories as per drawing &

I | specification

Each

10

A Supoly, Installation Testng & Commissioning of test
| clamp. Test Clamp shall be made of copper

Each

5 Supply, Installation & Testing of 1 care, 70 sgmm,
__kj_,\f."__ | CUPVC/STD(Green) Earthing Cable, Including PVC
-4 Cipe with related accessories,

“-nﬁ-

IWeter

400

CABLE TRAY

< Supply and instaliation of following sizes 16 SWIS heavy
= duty 3.1 Ferforated Cable Tray 150mm x 75mm with 16
ki “&'s; EWG G.l. Covers as per details given in the drawings
%,ﬁ and speciications Complete with all installation material
s

such as angle iron support of size MS round bar, elbows,
Tee , nuls, bolls, washer, Hilbdrop-in anshour, etc,

Weter

10

(11}




| complete in all respect, as par the Specification and
1 Drawings.

MisC. CIVIL WORK

Providing , Laying in Position, RCC rain water disposal

Channel size 3-0"x2'-0" { average ) with slope with

RCC Perforated Cover 2" thick as per design &

taied] direction to collect & dispoese rain waler to s sump out
= zide the station Congrete min . Claas Band 5 stes|

iy Grads 50 Deformed,

lab

Bupply and inslallalion of 150 mm dia RCC Pipefor

. DCIAC eable, including excavation. sand bedding,

1 back-filling, manhales ete., complete in all respects, in
i the following sizes.

peter

80

*' Construction of conerete manholes / cable chambers
| (900 mm x 900 mm x 800 mm deep) with heavy duty
{1 ROC covers with anti-rust paint . including all reguired
sl sleeves for pulling under ground power cables laid in
i ppes;

Each

Construction of corcrate manheles [ cable chambers

A [(BO0 mm x 800 mim g 500 mim deep) with heay v duty

RCZ covers with anti-rust paint |, including all required

sleeves for pulling under ground power cables laid in
ipes. -

Each

| Re-fixing Paver as in Position including providing sand
| ete required & Removal /Culting of frees elo

lob

| TOTAL AMCOUNT FOR BUS PORT




BOQ of CARPORT with 5 Degree Tilt

Lor 5.0 M. 1
30 L.

Estimated Capamt}r #B'B-EBLHWp MIN. HT. 12'-0" |

MODULE NOUNTING = RUCTORE (WMS |

| Designing, Supplying, Fabrication & Installation of PV
A Miounting structure (MMS) for Car Port Minimum height
i-0" from FFL /Road Level. Tha Module Mounted
tructure (MMS3) shall Comprising of Corrosion
resistant anodized aluminum Section or hot dipped
galvanized Steel Profile. The mounting structures and
the foundations must be designed structurally te be
suitable to withstand all static loads (weight of medules,
wind loads etc) min. wind pressure 150 KM fhourin
harsh environment. The design submission rmust be as
i per ASTM-A36, ASTM-123 and ASCE 7-10, for
s anodized aluminum ALE00S/B063. The mounting
siructure components are bonded together to glaaranty
#| potential egqualization, The tilt angle shall be nct less
| than 57 for self-cleaning purposes and not more than &°
and for optimal exposure to direct solar irradgiation. Tne
wark is to be egrried out strictly 25 per approved
drawing, design ang specification and the rate quoted
| Is inclusive of the following.

Hwﬁ.

2008 |

Aa|.60

i Designing of the structure as per design spemﬁcannn
appraved

Sharl Lay out.at Sita
Ergd

Footing & Foundation work as oer arawing and spacification

| Flacing of Anshor Bolts & Base 2late as per_d'esigT& lenath
| & Deiails,

':. | Supply. Fabrication & Electon of Column, Beams Erking &
braces as per design

= Tilt angleis to be mantained as per Site Condifian,

2 RCC Drain with RCC grating Cover is to be provided 12 drain
| outrain/ cleaning water.

1 Redo the Pavemant work to its original condtion after
compaletion of the work.

The Gontractor shall remove all the dabris and clear the sits
as per direction

The cantractor shall submit the detail sechrical shop
| drawing before execution of work,

| after compietion ¢f the work the contractar shall submit the
o ag builf drawing.




| Supply, install, Testing & Commissioning ( SITG) | ‘

| Mone Crystaline 144 Cells Photovoltaic Solar Medules |
Tier -1 Type anti-reflective high transparency low iron
tempered glass, with earthing provision. The modules |
¥l STC parameters must be as uncler ,

\aﬁq

':m ] (a).Min. Power Pmax 530 or above \Wp rated power
RO (), open circuit voltage (Voc) +/- 5% 49.08V-42.65V
Sl (e) MPP Voltage Vmpp 412V -418Y

L) MPP Current Imppe 12,75 A-13.U04 A
0 (e) Short Circuit Current Isc +/-5 % 13.65A-13.32A

4 '(f) Module Efficiency 200-205%
+ (g) Operating Temp. Degree Centigrade - 40 ~ 485 1
Sl (h ) Maximum System Vollage 1500 V UL 1000 V' [EC
il (i) Maximum Series Fuse Rating 20 A

i {j) Juncticn Box Protection Dagree , 1P 68 ! \
Wl (k) connection box, 4.0 mimz conductor cross seciian, | ':5\ B )

M tm) cable with, MC4 male and female connectors, | R M Ta oY ‘
| (o) Anodized Aluminum Frame and Suppar Bars | v Lo Ag™ bl

L (p) PVC duct, Clamps & Acsessories, support and 3¢1-60 |W /ﬁ'g\

M labels to be stalled under PV Array. | | A0

*| 3 bypass diodes per madule, and 1 bypass diode per N

#| each string of modules and 1 bypass diode for each

wi! arrey of modules, Modules must have in built blocking

| dicdes,

| The Contractor Shall provide manufacturer warranty for |

4| sclar pahel for a period ot less than 25 yeare,

% | Contracior must submit all the required cerificates for |

witi| pach PV solar panel from manufacturer as per |
| specification. |

{4l Al works and materials must be according to the

i drawings, specifications and suparvisor engineer

al instruction's and apgroval,

|
GRID -TIED INVERTER ( PCU ) ] |
| Supply, install, testing & eemmissioning ( SITC) ' ' |

OC/AC grid tis 3-phase inverter with data
communication unit with Ethernet connection , The

1 inverter with must be suited to any PV module |
A configuration, and depending on the systerm desicn and

| installation propesed and fer the future extended alse,

| (Leading Market brand, having annual production ‘
| greater than 1GW). The DC max power input rating \(

et should be at-least 1.2 times of AC power at standard
1 test condition (STC ), The inverier unit shall be suitable
for Indoor and outdoor installations with IF85, The EACH

\V‘”
e

S5 inverter must include the safety concepls such as | ~ %m
i (triple proteclion with apt protect, slectronic sirings b | W !
fuses, self-learning string failure detection, OC surge | ok '.

| amestor type (2 ) to ensure may availability. All woks i
| and materials must be according to the drawings,
L4 specifications and supervisor englineer instruclion's and |

57| approval.

Make: Sungrow Huawel'SMA

(14)




|| Power Rating: 100 KV or above.

| Brief specification is as under :

"I MPPT Voltage Range - 550V-850V,

| MPPT Gperating Voltage Range : 200V ~ 1000V,

| Min 06 Independent MPF Trackers

| Minimum Efficiency 58 0 % |

Warranly : & Years

2 Certification Required : CE, IEC 81727, IEC 62109-172

2 | BREAKER BOXES

i DC BOX

Supply, installatien, testing & commissioning (SITC) of DC

.| Box/ Array Junction Box with all accessaries for out deor
il usage with water proof enclosure. Ezch Junciion Box Shall

te proyvided with suitable Metsl Oxide Wanstors (
Mov's), Surge Arrestors, ane fuse, one SPD (Surge

| Protection device) and one DC Protection par string

DT Protection 164, 12000 Qty - 10 nes
DCSFD's Type 2 Qty: 16 nos

" (Refer Single Line Diagram Sheet E-09 )

EALCH

5| AC BREAKER BOXES

<! Supply, installation, lesting & commissioning ( SITC | of
J=5 of AC Breakers Bax with all related accessories for out
Lo door usage with water proof enclosure.

| AC Breaker 2004, 4P, MCCE , 300V , Qty 04

Main AC Breaker B00A, 4P, MCCB, 600V, Gty €1

8 ( Refer Single Line Diagram Sheet E-09 )

EACH

4 CABLES

a1 DC Cables

. AC Cables

= kb

"Supply Installation, & Testing of DC Cable, 1 Core

| ammz inchuding XLPE/XLPE Pipe complete in all

A5 respect with accessories to connect the PV sclar celis
| together and 1o the inverter directly to have a complete
| operational circult, clarmps , trays and cable end

terminations which shall be OC plug and socket
connectors The allowable voltage drop for DC cables

| bewween PV Arrays and inverter less than 1%

4| Minimum vaitage capacity 1800VDC, Highest

i permissible voitage conductorfconductor should be

Hi 1.8k DC, Standard. Double insulated . Cross link
i +| polyolefin. Tinned copper conductar : Certified from

¥ 8l DIN VDE 0285 CL.5, Fine-wire, IEC 50228 CL.5.
'+ Cable should be Certified from TUV Approved

Standard. EN50618

hietar

8000 ﬁ\-’\\i

supolying, connecting, and termination of the
XLPE CU cables with all required werks, in

| different sizes of ducts or pipes for internal cables ,

, clamps and all needed fittings to connect cables

LR terminals fram source to destination. According to

o drawings, specifications, instructions, and
4] demands of the supervising engineer. as follow:

|
i

=

(13)
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$1 4C % T0mm?, Cu C.B8/1kV XLPE/PVT Pure Copper
2 x4l x 240 mm? Cu 0 8/1kV %L PE/PVC Pure Copper

Meter

50

93]+ 24,650 |

Meter

30

19 '3251'1 579 :{f\f

'.

Earthing Cables

" Including PVC Pipe with relaled accessories,

| approved

Supply, Installation & Testing of Earthing Cable,

Brand ' Pakistan Cable or Equivaient as Engireer |

-f"’—‘-’.—-

| Single Core 2 5/ sgmm, CUMBYCIFLEX(Green)

heter

260

SO |- | 13.00D

I'[_.

1 cu_re_‘iDsq_r_nm Bare Conductor

Meter

250

181 [- |45 IS0~

40 1 core, 35 samm, CU/PVC/FLEX(Green).

Mater

50

:flf‘:”' B:F:HS"D"

1 care, 120 sgqmm, CU/PVC/STD{Green]

Meter

240

A Dﬂai fi'ﬂ ?E'Gf

'I

= | EARTHING SYSTEM

@4 Earthing System. Supply,

installation, testing and |
commissioning of Earth Elsctrodes (Rod Type) for

._ Earthing System with 28mm dis 3 meters (10 feel] long
=54 driven

copper rod complete with clamps  lugs,

0l washersibolts, connected with 2x70mmsq bare copper

Il 50mm dia G. pipg/UPVE pips class 'DIE' up to Earth

/| cable lugs at other end, including all accessories and
#! RCC inspection chamber, heavy duty G1 Cover having

44 Drawings and to the antire satisfaction and appioval of
;t the Engineer. Earthing result should be less than 5 Chm
| for AC combiner, less than 1 Ohm for DC combiner and
| less than 10 ohm for Structureflighting protection

earih conductors to Earth connecting point inciuding

Chamber, job includes cad-welding of copper conuctor
to earth electrede rod at one end and provision/ fixing of

earth symbal ete, as per the Gpecificaticns and

syslem

Job

LIGHTINING PROTECTION SYSTEM

sl Supply, Installation , Testing & Commissioning of Air
| rod with Base, rod length 500 mm high from PV pzanels,
Y| rod diameter 15mm, thread size M1G, conducior

_| drawing & specification

| material copper With all related accessories as per

Each

23

/| Supply, Installation ,Testing & Commissicning of
&4 |ighting protection pole 12 ft long with RCC foundation
| with all refated accesscries as par drawing &

| speciflication

' Sunply installation Testing & Gcrnmlssmmng of test

Each

23

Each '

'u

e :‘.}L-I,.-IJ"'}" Installatlor' &‘T‘es‘mg of 1 core, 70 sgmm
:-.'.-Tq,‘w CUPVCISTDGreen) Earthing Sable,

{ | Pipe with relatec accessories.
w1 CABLE TRAY

Including PVE

Mleter

E£50

Bl with 16 5
S| drawings ::nd spec:n"l:ahurm Lo npieta with all

Y | installation material such as angle lron support of

|| size ME round bar, elbows, Tee |, nuts, belts washer

Supply and Installation of following sizes 18 SWG
lreavy du_H-,f G| Perfuraled Cable Tray 150mm x 75mm
WG G /. Covers as per details given in the

Hiltidrep-in anchaur. i, ccmp'ete inall respecl oS pei |

124 the Specification and Drawings ,

mMeter

ao

( 16)




+15] Supply and installation of following sizes 16 SWG | |
| heavy duty G.| Perforated Cable Tray 300mm x 75mm |
1 with 16 SWG G.|, Covers as per details given In the ‘ -
. drawings and specifications Complele with 2l ‘( \
y | instaliation material such as angle iren support of Wikter 30 -,_;..ft?q" Q,UG
P size MS round bar, elbows, Tee  nuts, bolls, washaer, F ,}?)\
| Hittidrop-in anchour, etc, complete in all respect, 2s per
{| the Specification and Drawings

“J0e Providing | Laying in Position, RCC rain water disposal
¢ ! Channel size 3'-0"x2'-0" { average ) with slope with P
el RCCT Perforated Cover 2" thick as per design & joh 1 %
| direction to collect & dispose rain water to 3 sump out C}\G
i side the station .Concrete min . Class B and MS stee %
Grade 6{) Deformed.

| Supply and installation of 150 mm dia RGC Pipe for ’
- | DC/AC cable, including excavation, sand bedding Miter 100 %\h\
* back-filling, manholes etc., complete in all respects, in | .-s}_.?\ 1{1%"
the following sizes: s
| Construction of concrete manholes / cable chambers |
4l (500 mm x 800 mm x 900 mm deep) with heavy duty | Oﬂ.\\ﬁ 'U\é\/
RCC covers with anti-rust paint | including all reguired Each 5 Q) L)
sleeves for pulling under ground power cables laid in | n“p‘ ‘ \D\\
_pipes. |

| Re-fixing Paver as i~ Positian including providing sand ' b,‘\{ \"
i etcrequired & Removal /Gutting of trees elc Job Jl 2 ﬂ%ﬁj lﬁg ‘t;gj.{

4 TOTAL AMOUNT FOR CAR PORT (4 Nos )

(17) o



BOQ of ADAMJEE CARPORT with 5 Degree Tilt Estimated Capacity = 171.2KWp.

Designing, Supolying, Fabrication & Installation of PY .
Mounting struciure (MMS) for Car Port Minimum height
100" from FFL /Road Level The Madule Mourted |
A Structure (MMS) shall Comprising of Corrosian |
Sl resistant anodized aluminum Section or hot dipped |
4| galvanized Steel Profite. The mounting structures and |
the foundations must be designad structurally lo be |
| suitable to withstand all stalic loads (weight of modules, |
«4ll wind loads etc) min. wind pressure 150 KM /hour in
L harsh environment. The design submission must be as Kwp. | 17174 éﬁé\l
| per ASTM-AJE, ASTM-123 and ASCE 7-10, for |
anodized aluminum ALBO05/8063. The maunting | e fa
strusturs components are bonded iegether to guaranty |
Wil potential equalization, The tilt angls shall be not less
.| thar 5" for self-cieaning purposes and not more than 5°
=i and for optimal exposure to direct solar irradiation. The
Ml work is to be carried out strictly as per approved
=] drawing, design and specification and the rate quoted
1 is inclusive of the following:
4| Designing of the sucture as per design specification
5] approved
. ] AJ Lay out at Site
| Footing & Foundsation work as per drawing and specifization /

: 7 Placing of Achor Bolts & Base Plaie as per design & length
w1 & Details.

! Supply Fabricalion & Crection of Column, Beams , purins & | #
braces as perdesign |
I i
|

Pt Tilt ang'e is e be mainiained as per Site Condition.
j % out rain/ cleaning water. /

RCC Drain with RCG grating Cover (s te be provided to drain
| Re do the Paverment work te its original condition after /

sampletion of the work,

After comptation of the work the gontrastar shall sukmit the
as huilt drawing

(18)
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Py Mudulesw 171.7 Kwp:

= o P o AL W
i
&l ﬂ._%f-'}m,

.- ' 2 ‘i o, .
e n.,_:l‘m‘?n

Supply, Install, Testing & Commissioning ( SITC )
Mano Crystalline 144 Cells Photovaltaic Solar Modules

i Tier -1 Type anti-reflective high fransparency low iran

i ';: tempered glass, with earthing provision, The moduies
S STC parameters must be as under

(&) Min. Power Pmax 530 cr above Wp rated povier

jus
i (b), open circuit voltage (Voc) +- 5% 49.05V-48.65Y

(¢! MPP Vollage VYmpp 41.2V =418V

td} MPP Current Impp 12.75 A - 13.04 A

(2) Short Circuit Current Isc +/-5 % 13.854-13.42A.
Yf] Module Efficiency 200 =206 %

(g} Operating Temp. Degree Centigrade - 40 ~ +83

(h ) Maximum System Veltage 1500V UL 1000V |EC
(i) Maximum Series Fuse Rating 20 A

(| 1 Junction Box Protection Degree | IF 68

(k) connection box, 4.0 rnm2 conductor cross section
fm) cable with, MC4 male and female connectars,

¢l (o) Ancdized Aluminum Frame and Support Bars

(p] PVC duct, Clamps & Accessories, support and
labels to be stalled under PV Airay,

i}'r 3 bypass dicdes per module, and 1 bypass diode par

o = each string of modules and 7 bypass diode for gach

,ﬂr l.ﬁ

A o p

1 DC';AG it B hate iwerier it c:a+.a'

M array of modules, Modules must have in built blocking
| dindes,
" The Cantractor Shall provide manufaclurer warrany for
s solar pane! for a period not less than 25 years.
| Cuntractor must submit all the required certificates for

each PV salar pane! fram manufacturer as per
specification.

Al works and materials must be sccording fo the
drawings. dpec::ﬂcat ens and supsrvisor enginesr
instruction's and approval,

Kwp.

171,78

communicaticn unit with Ethernel connection The
inwerter with must be suited to any FV medule

i configuration, and depending on the sysiem design and

g il installation proposed and for the future extended aiso,
1% [Leading Market brand, having annual production
v graater than 1GwW). The DG max pOWET inpul rating

| should be at-least 1.2 times of AC power at standard

w01 test condition (STC ) The inverter unit shall be suiable

far indoor and autdoor installations with IPS3, The

Lo inverter must Inciude the safety concepls such as

(riple protection with opli proect, electronic strings

‘| fuses, self-learning string failure detection, DC surga

Y arresior type (2 ) to ensure max availability. All works

4| and materials must be according o the drawings,

| specifications and superviser engineer inslruction s andg
W agproval,

EACH

(19




| Make: Sungrow/HuaweliSMA

Power Rafing: 60Kw X 1
s100kw % 1

Brief 5paciﬁcaiir;}s as under :

o.| MPPT Voltage Range : 550-850V, -
| MPPT Qperating Yoltage Range - 200V ~ 1000,

g,:' Min Cg IndepandeWMF’P Trackers

Minimum Efficiency BB.0 %
Warranty | & Years

| Certfication Required : CE, IEC 61727, (EC 62109-1/2 |

BREAKER BOXES

4% DG BOX

Supply, installation, tesling & commissioning ( SITC ) of DG
Boxl Array Junction Box with all agressories for out door
usage with water proof erclosure . Eaeh Junction Bex Shall
| be grovided with sultable Metal Oxide Varistors (
Mov's).Surge Arregtors, one fuse, one S5PD (Surgs
Pratectian device) and one DC Protection per string. |
05 Protection 164, 1200% Qty ;| 0T nos
DC S8F0's Type 2 Gty 47 nos
{ Refer Single Line Diagram Sheel E-08 |

EACH

"AC BREAKER BOXES

S Supply installation testing & commissioning ( SITC ) of
| of AC Breakers Box wilh all related accassories far out

i door Usage with weter proof enclosure.

% AC Breaker 120A, 4P, MCCB , 800V , Qty ! 03
| Main AG Breaker 4004, 4P MCCE, B00Y, Qty: 07

EACH

4| { Refer Single Line Diagram Sheet E-05 )

ol of LV Panel with all related accessories ncluding

| Supply, instzllation, testing & commissioning { SITC ) of

.| termination of cables in existing panel Main AC Breaker
4004, 4F adj MCCB, 600V, Qty: 01
[ Refer Single Line Diagram Sheet E-0€ )

EACH,

CABLES

DC Cables

! terminations which shall be DC plug and socket
"7 connectors | The allowable voliage drop for DC cables
Tl between FV Arrays and inverter ess than 1%,

6. | AC Cables

Supply . Installation & Testing of DC Cable, 1 Core
4mm2 inciuding XLPEPVC Pipa complete in all

| respect with accessories to connect the PY solar cells
" together and to the inverter directly lo have a complets
! operational circuit, clamps , trays end cable end

inimum voltage capacity 1500002, Highest
permissible voltage conducior/conductor should be
1 BV DC, Standard. Double insulated | Cross link
woiyolefin, Tnned copper conductor  Certified fra
DIN VI:E 0285 CL.5. Fine-wire, IEC 60228 CL.5.
Cable should be Certified from TUV Approved,
Standard: ENSGETE.

Weter

2530

AN
N

supplying, connacting, and termination of the
XLPE CU cables with all reguired works, i1

P
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different sizes cf ducts or pipes for internal cables |
clamps and all needed fittings to connect cables
termina's from source to destination. Accoreing to
2l drawings, specifications , instructions, and

| demands of the supervising enginger. as feliow:

| 4C « 28mm?, Cu DBIKY XLPE/PVC Fure Copper

AC x 135", Lu 0 B/TkV XLPE/PVE Pure Cooper
wrrmnuri Gable _'!'L'L qumlﬁ% %A

25 14y F
70 = :,1"1‘85/d

46,525}
1,04, 320)

Eartﬁng Cables

Supply, Instaliaticn & Testing of Earthing Cable,
Including PVC Pipe with related accessories.
Brand . Pakistan Cabls or Equivalent as Eng'neer
approved,

Single Core 2 5/4 samm, CUPVCIFLEX(Green|

110

5,500

1 core, 10sgmm Bare Conductor

120

a1 A20F

il 1 core, 16 -.':,mh CUPVCIFLEX(Graen),

5

Qﬁ"f{)] -

LY

EVCIE

Fmim, CU/PVC/STD(Gresl) 50 S
EARTHING SYSTEM Kgf%g

Eadhing System. Supply, installation, testing and
commissianing of Earth Electrodes (Rod Type) for

driven copper rod. complete with clamps  lugs,
washers/oolts, conpected with 2x70mmsqg bare cepper
garth conduclors o Earth connecling point inclucing
50mm dis G.| pipe/UPVC pipe class 'DV/E' Up 1o Earth
Chamber, ioh includes cad-welding of copper conductor
ta earth electrode rod at one end and provision/ fixing of
cable lugs at other end, including all gccessorias and
RCC inspection chamber, heavy duty G | Cover having
sarth symbal etc, as per the Specifications and
Drawings and to the entire satistaction and appioval of
the Engineer. Earthing result shoula be [ess than & Ohm
for AC combiner, less than 1 Onm for DC combiner and
less than 10 ohm for Structureflighting protection
system.

Carthing System with 25mm dis 3 meters (10 f==1) long |

LIGHTINING PROTECTION SYSTEM

Supply, [nstallation  Testing & Commissioning of Air
rod with Base, rod length 500 mm high from PV panels,
rod diameter 15mrm, thread size M16, conductor
material copper With all related accessoiies as p&r

10

drawing & specification
Supply, [nstallation Testing & Commissioning of
lighting protection pole 12 ft long with RCG faundation
with all related accessorias as per drawing &
| specification

10

Supply, Installation  Testing 8 Commissianing of tast

.| clamp. Test Clamp shall be made of copper

Supply, Installation & Testing of 1 core, 70 sqmm,
CU/PVGISTD(Green) Earthing Cable, ncluding =1V !
Pipe with ralated accessories,

200

CABLE TRAY

| Suppiy and installation of tollowing sizes 16 SWG
heavy duty 3.| Perforated Cable Tray 180mm x 7 5mm
vith 16 SWG G.1, Covers as per details given in the

10

(21




ol g drawings and specifications. Complete with all

S installation marerial such as angle iron support of
| size, VS round bar, elbows. Tee , nuis, bolis. washer, —
| Hillidrop-in anchour, ele, complele in all respect, as per |

| the Specification and Drawings

| MISC. CIVIL WORK

it Providing | Laying in Position, RCC rain water disposal

4 Channel size 3-0"x2-0" { average ) wlith slope with Z | 7
RCC Perforated Cover 2" thick as per design & ol 1 G\ 6\.\

direction to collect & dispose rain water to a sump out ¢ N &9}

1 side the stalion Concrete min . Class B and ME steel Ny | YN

| Grade 80 Deformed.,

1 Supply and installation of 150 mm dia RCC Pige for . \,.r
dal DOC/AC sable, including -excavation, sand bedding, ety 10 q&}‘\\\‘( 4%};@
'S‘ .

back-filling, manholes eic,, camplete in all respects, n
| the following sizes, ™

4 Conslruction of concrele manholes / cable chambers 7
(600 mm % 800 mm x 900 mm daep) with Heavy duty c{\" o‘\\

| RCC covers witn anli-rust paint | including all required Each 1 ,-1!‘:} Ve

| sleeves for pulling under ground powsr cables lsid in "I}Q\ 5P

1 pipes

Dismantling & Re-fixing Existing Sizel Shade at some .
i designated place as in Position including providing Jok 1 {9&7\\ %"3\[-’1'
i Footing, foundation . CC flocring et Complete as : g Cﬁh

required & Removal /[Culting of trees etc I

' | TOTAL AMOUNT FOR ADANJEE CAR PORT |




CIVIL WORKS FOR CONTROL ROCOMSE & INVERTOR /PCU STATICNS

iy P

o

if 5

i

L -*»ai.' i

hr"

MOUNT.

Refarance Specification

TPl e B i

| CONTROL ROOM

; Desigr, Provide & Censtruct RCC Frame Structure Canirel
& Roum Sizg 12-0" x18'-0" for instaliation of Weather Station &
# Fuel Coniral System ncluding all type of Masonry work with
| Aluminum Doors & windows & 12000 8TU AC The rate
| Include, all type of labour & matenal required. Max nt of the
Building 100" from FFL. Non Skid Tiled fioor and Flastic
2 Emulsion an walls internal & Weather Shield on External

1 walls as per direction of Enginesr Inchargs & approved
i design & drawing

Sq wl

_eEE

| INVERTOR ROOM

e Design, Provide & Construet RCG Frame Structure Invertor
| Room Size 10-0" x12-0"ht 100" for installation of Grid Tied

Invertors at

g] BusPort & CarPort

bl Agam jes Car Port
The rate including all lype of Masonry work wath Alumtinum
Oogrs & windows & 12000 BTU AC . The rateinclude, all
tyie of laoour & material required, Max ht. of he Bullding
W 100" from FEL. Men Skid Tlled fioor and Plastic Emulsion

1 on walls slerpal & Weather Shigld on Extarnal walls a5 per
Y direction of Engineer incharge & approved design & drawing

Sq W

| 5%
22.26

|
|
[hY
i.?‘u\
29
9\0

: Froviding & supply of adjustable & moveable freliey type
A fadder with working Plate form for cleaning of SFV maximum
] working heignt 20'-0"

Each

b

L3

Eecpm\‘

#* Conbhwl Feorm 10 be Lcﬂﬁﬁe‘ﬂ,@l_ As  Inuealdy YOO,




FUEL SAVER CONTROLLER

i Fuel Saver Controller
,;i"i Desigr, auppiy insiallation, testing and commission of SMA
I‘L“ | Or Equivalent Fuel Save Controller System Solution for the
@ Integration of PV Fower Flant inte Electrical Net Waork based

gf“!%*j on Ger Sets,

Fuel Save Controller should performs the following

{asks:

* Monitaring of the gensets' power and operating
stafus

¥ Menitoring of the load and grid status

¥ Calculation of suitable values for the maximum
power output of the PV inverters according {o

defined parameter setfings and ithe current i
status of gensets and load N \':\\\
% Control and communication inlerfece v Py | Each 1 N 3
Iveriers I E.? O;?ﬁ
> Internal lngging of all relevant system datz r%]“‘ A
# Frovision of relevant system data for local and [
remote monitoring |
» Emergency shutdown of the PV inverters ir case

of = systermn malfunction

e s The bidder shall pravide the complete fechnical details
il of the system |

(24)



WEATHER STATION

TR R
ATHER MONITORING

o WE

s Design, Supply, instaliation, testing and
commission of Weathar monitating System along

with all necessary equipment and software which

radiance, wind velocity, module cell tempsrature,
ambient temperalure, humidity, wind direction and
rain fall level. All sensors must be of class-A.

The performance monitoring system shall usa the
present weather information and compare the
solar power generated with the typical power to be

shall be embedded in the automatic repart
genermlion documents, any cdegradation or
performance devialion shall be alerted to he user
through email. Basad on this, the users initiate the

shooting of the solar pawer systam, ete

The weather infermation shail be recordec in the
database continuously 24-hour basis and the
sam= shall be wviewed through the intermet
brawser,

The wezather data stored In the calabases server

shall be retrieved and disglayed in the user intranct
browser In user frigndly tabular and graphical
formal. The user shall selact the date range o view
the history of weather data with date and time
stamping.
The automalic report generation fealure in the
server shall auiomatically generate the report
tased on the events or time duration and convert
the same repart in to POF, word, sxcel, htinl and
other formats and shall send to the specified
g-mail ids as an attachmeant.

The row, column, contant, user email-id, shall be

specified during the configuration setting by the

Lser,

The auvtomatic report generalion shall monitor the

various user defined events continuously.

For generating automatic reports and erasiling
nrocess shall not require any human intenvizntion.

should | e capabtle of menitoring the solar

produced with respect to the present available |
solar irradiance. The deviation of power generation

maintenancelcleaning of solar panel, touble |

Each

-‘"g/‘/

/

[




REMOTE MONITORING SYSTEM

b

i

DATA MANGER with REMOTE MONITORING

Design, Supply, installation, testing and

commission of Dsta Manger with Hemote

Monitoring System consists of the foliowing

parameter !
¢ Total energy generation of PV Plant |

« Insiantanecus Fowsr been generaied by ‘

solar PV Plant /

|

\\l

+  Performance ratic of PV plant. 5
+ Current load of client Each : h o
»  Load proflie w's energy oeneration. , q}:\ N
|'® 4
Data should be store on server for nol more } »

than 10 min time interval, Data must be 2ccess
through intarnet via user friendly GUL

[ 26)



INET \'IETERI"EG o

| Service of Grid Study & Net metering application '
: process as per K E approved criteria complete in all /
:" respects or direcled by Engineer. This also include tha .\f\ \
li services charges & fee for assessment of Grid Load Each 5 mqf {,}“ﬁ
{7 | service charges for Load Inspectar efc. Qnly the cost of ' « il
@5  Challan shall be paid by [BA. , aY &
b W ! v L5
iy . ! |

a Fees Jor NEPRA Z KE witl k2 boine 1A as
e Jees Chatom's will be o I8 nware .
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SCHEDULE A

SPECIFIC WORKS DATA

SUPPLY, CONSTRUCTION, INSTALLATION AND COMMISSIONING OF 750 KWp ON-GRID SOLAR POWER
SYSTEM ROOF MOUNTED, CAR & BUS PORT MOUNTED AT INSTITUTE OF BUSINESS ADMINISTRATION
KARACHI (MAIN CAMPUS)

-+ dor Pppureat>te

-

Solis energy Solutions Pvt. Ltd. T+92(21)3529 4301-6 www . solis-energy.com
D-180, Block-5, Cliftan, F+92{21)3529 4311
Karachi-Pakistan
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SCHEDULE B

WIOSN TO BE PERFORMED BY SUB-CONTRACTOR

== =¥ woryes oo be sub Name & Address of the sub- Statement of similar work
e contractor previously executed [Attached
| ol Evidences)
1 = <3 Ly ""’J/ /
. LA e | B
- g T
= = o

N

L

Soiis seergy Solutions Pyt Lid. T+92(21)3529 4301-6 www.salis-energy.com
- I80. Siack-5, Cifton, F+392(21)3529 4311
e
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PROPOSED PROGRAMME OF WORKS

- -

Sofs s=argy Solutions Pyt. Ltd.

o180 ®ock-5, Clifton,
Laracs-Fakistan

SCHEDULE C

T +92(21)3529 4301-6
F +92(21)3529 4311

S
f

solis-energy.com



= SCHEDULE C: GANTT CHART

December 1

1o Task Mame | Duration Start [ Finish ber 11 'February 1 ,_-l”aftﬁ 2 May 11 July 1 | August 21 Drtober 11
. ! | - i) _F;:u | 10 | 1m | 20 Lapa | ai | ajps | sae | B8 | 627 | 3f1e | gm  s2s | of1z o0 1oy 1
| IBA 00days  Mon 2/1/21 Wed 12/8/21) i
& | finalization & Lending Zdays Mon2/1/21 Tued/2/21
3 = signing lday Mon2/i/21 Mon zfzm!
@ = Klekoff Meeting Tday  Tue2/2/21  Tuea/221)
Lo Procurement 106 days  Tue2/2/21 Sats/22/21
| Procurement of fMechanical # Civil 106days  Twe2f2/21 Sa15/22/2
LA Issuance of PO 6days  Tuefifal Thu 21521
& ] Carportand busport manufacturing ~ 45days  Tha 2/18/21  Tus 4/6/21
92 ) Delivery of Car part and busport A5 days  Tued/G/21  Sat 5221
W Procurement of DC cahles Bleays  Tue2/2/21 Mon 4/26/21
Su Hsuance of PO 16days  Twe2/2/21 Thu2/18/21
I Belivery of Cables 65cdays  Thu 2/18/21 Maon 4/28/21
ES ‘ Procurement of AC Cables 47 days  Tue2/2/21 Mon3/22/21
e kssuznce of FO 12days  Tue2/2/Z1 Sun 2r1=n1|
__5__‘ Delivery of Cables 35daye  Sun /14421 Mon 372321
| Procurement of Inverters S0days  Tue2f2f21 Thu5/6/21
1 ! Issuance af PO for Inverters 0days  Tue2/2/21 Mon 2/22/21
1 | Belivery of Inverters & DE Combiner 70days Moen2/22/21  Thu 5/6/21
19 Procurement of Solar Panels BOdays  Tue2/2/21 Suna/25/21
0 lssuance of PO far PY Panals MWdays  Tue 2/2/21 Mon 2/22/21
21 Delivery of Solar Panets 60 days Mom2/22/21 Sum4/25/21
22 Precurement of Consumahles SSdays  Tue2/2/21 Tue 3/30/21
S| Issuance of PG 30days  TueZ/2/21  Thu 3/4/21)
- I Estimated Froduction timelines 20 days Fri3/5/21 Thu 3/25/11
5 Delivery of poods at site 5days Thu 3/25/21 Tue 3/30421
16 On-Site Installation 211 days Mon 3/15/21 Wed 10/20/21 1
7 Mechanical and Civil works 118 days Wed 8/21/21 Mon B/23/21
28 | Demarcation of Site Sdays Wed4/21/21 Mon 4/26/21
L e Bushes cutting (if any) 12days  Tued/27/21  Sun5/9/11
o | land cleaning Fdays  Sun5/9/21 Sun5/15/21
31 Civil faundation for Car port and bus pa 4C0days  Sun5/16/21 Sung/27/iL
a2 Fixirz of Mounting Frames a0d=ys SunB/27/21  SatBfF21
) Instzllation of Solar Modules Sodays  Fri7/2/21 Men/2 am|
EL ] Installation of inverter B combiner box  25days  5at5/22/21 Thu6/17/21 I | L
mounting structure (|
35 | piles / columin Installatlon 15eays  Sat5/22/21 Mon6/T/21 =
6 Inverter and combiner box installation 10days  Mon&/7/21 Thu 6/17/21 gy
37 Construction of Civil Foundations for ~ 40days Mon 3/15/21 Sun 4/25/21 ——
Lightning Rods
38 uemyﬁthn 10 d!!!. Maon 1"15}'21 Thu 3!:53'21 t,"_,_::t—
39 Excavation i0 ﬂa‘,‘s Thu 3/25/21 Mon ﬂ,"E,l"le o 3
an Steel Structure Fising  indawys  Mond/5/21 Thusfis/ay i JI._'} ‘
.r Task S Project Summany | 1 Inactive Milestane Manual Summary BelLp Doadline i
Project: 1BA tmeling 5ahe External Tasks Inactive Summary Manuzl Summary 1 Frogres ——
Date: Thu 11/15/20 Milestone L] External Milestone ¢ Whaniial Task I Stact-anly c Misriua! Prigress
Sutrimany 1 Inactiva Task Duratisr-only T Finish-only 3 AR
Fage 1 il %
o l

Soznnoad wth CamScannar



Octeper 11

1

o o Task Name |Duuﬂnn sa | Fnish Jember 11 [ Februzry 1 [Machz1 Mepall p iy HAugustal December 1
—- i : - - i e lpo [ ym | a | apa 44 | dfzs | 536 | 6/ | BrE7 | 18 ) Bm | Bfae | /s 10010 J0mL. nmL o ane
4 Concrete Pouring and Curing 10days  Thu4f15/21 Sun 4/25/21 =3
42 Electrical Works 179 days  5atd/17/21Ned 10/20/21 I .
i GC Cable Laying sodaye  Tued/27/21 Mon&/7/21 Er—— |
B:..J AL Cable Laying Bdays  Sate/17/21 Thus/13/21 Y | .
43 Stringing of Salar Modules d0days Mon8/23/21 Sun 10/3/21 f EI:-Q
46 Inverter Installation Sdoys  Thus/17/21 Tuwe5/23/311 ‘TT' ;I|
o Combiner box Instaliation Bdays Wed 6/5/21 Thu6/17/21 = !
o AC & DC Cable terrminations 16days  Sun 10/3/21 Ned 1072021 t-s":"i
| & Installation of monitaring systern 12days  Fri10/L/21 Ned 10/13/21 =
] preparation of Earth pits MWidays  Tuedf20/21 Tue5/11/21 |
5 Laying of grounding conductors Wdays TueS5L/M1 Tuegfif11 |
o Erection of lightning pole 13 days Mon4/26/21  Sun5/3/11 — K3 !
LA ] Termination of Grounding conductar 13 days  Tue®/L/21 Mon6/14/21 h} |
54 Commissioning/Start up 143 days Mon 6/14/21 Tue 11/%/21 K | !
55 Meggering & Continuity Tests of Cables  10days Mon /14421 Thu 5/24/21 F T
55 Open Circuit Voltage Tests 10 days Wed 10/20/21 Sat 10/30/21 E‘h
57 Earth Tests Bdays Mon 6/14/21 Tue &/22/21, -~ — -
El Plant Start up Sdays Sat10/30f21 Thu1144/21 L
= Energizing of Plant Sdays Thu 11/4/21 Tue 11/9/21 ﬁ]
& Post Commissioning Tests 28 days Wed 11/10/21 Wed 12/8/21 e
6 Closed Circuit Voltage & Current Tests 10 days Wed 11/10/21 st 11/20/21 =,
5_2 Thermal Imaging of Equipmeant's 10days Sat11/20,/21 Tue 17/30/23 h
83 ~_ Functional Test Bdays Tue 11/30/31 Wed 12/8/21 = 2
|
‘ Task Project Summary 1 Inactive Milestore Manual Summary Rolup eee— [rad e
Project: 154 timeling Spht Extermal Tasks |mactive Summary ! Manual Sumnmary = propress
Date: Thu 11415720 Milestone r External Milestone ] Wanual Task I Stactorly c Manual Pragress
Summary 1 nactve Task DQuration-only s Finlsh-only a
Pagal

!

Soznnoad wth CamScannar
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SCHEDULE D

DEVIATION ll'-'l!{.‘.l'lh! TECHNICAL PROVISION

It is presumed that the bidder shall not take any deviation. However, if he intends to take deviations to
the specified terms, those must be listed in the space provided below:

| §r. No. Clause No/ Section No Deviation/Clarification
..-""/
=
=gl Z /
33 gt P
P 8 ol
Solis energy Solutions Pvt. Ltd. T+92{21)3529 4301-6 www.solis-energy.com
D-180, Block-5, Clifton, F+92(21)3529 4311

Karachi-Pakistan
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SCHEDULE E

DEVIATION FROM CONTRACTUAL CONDITION

it is presumed that the bidder shall not take any deviation. However, if he intends to take deviations to
the specified contractual/commercial conditions, those must be listed in the space pravided below:

Sr. No. Clause No/ Section No Deviation/Clarification

rf“’j/ ~
| = //

r-.\-; U al

Solis energy Solutions Pvt. Ltd. T+582(21)3529 4301-6 www.sofis-energy.com
D-120, Block-5, Clifton, F+952{21)3529 4311
Karachi-Pakistan




S LIS

Schedule - F

Working Methodology

Client:

IBA Karachi

Contractor:

SOLIS Energy Solutions Pvt. Ltd.

Nov, 2020




Contents:
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Sequence of Activities
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Mobilization in Project Area
Complaint Management
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1. Purpose:

The purpose of this work document s ta define the procedure for Project execution/O&M activities and
complaint management.

= Health, Safety & Environment (HSE) Policy
® All work activities will be carried out as per SOLIS HSE policy and established safety
procedures of execution,

e Scope
* The Scope of every work shall be according to the design approved by the dlient.

* Responsibility
* Itis overall responsibility of SOLIS to arganize resources to perform all warks as per project
specifications, in compliance with quality, schedule & requirements.

2. Sequence of Activities:

Solar Power Plant at IBA, Karachi will be comprised of the Roof top area.
Follewing set of activities will be performed.

Designing of Mechanical structure,
Designing of Civil works.

Designing of Electrical works.

Approval of Design Dacuments from Client.
Energy Simulation.

Procurement.

Establishing of storage area.

On-Site Activities.

e S IR L L

On site activities will comprise of following activities:

o Mechanical Work
2. Supply of material

b, Lifting Equipment from ground to roof via Crane
€. Structure installation { as per approved design )
d. Mounting of Panels

o Civil Work for Structure Fixing:



SO:LIS

Construction of civil foundations for mounting structure

b. Earth pits
o Electrical Waork

ol

T ERaaeE R W

Installation of PV Modules

Formation of strings

Connection of string to inverter via DC Cable.

Combining of AC cable outputs from inverters to 400V LV panel
Tie- In of main AC cable from LV panel with 400V bus bar

DC Cable Laying

Earthing & Lightning Protection

Inverter Mounting

DC and AC Connections & Terminations

Installation of EM5

Installation of Web boxes and laying of LAN cables for remote monitoring of inverter,
EMS

o Commissioning & Start-Up

It will include complete commissioning tests of the project and start-up of the plant.

3. Tools, Equipment & Safety

s Equipment:

9 e g o 9 0

s Safety:

Crane (lift equipment E.g PV & Inverter from ground to Roof).
Meggar,

Digital Multi-meter.

Earthing Resistance tester.

Electrical Tool Box.

Instruments and Meters.

o PPE (personal protective equipment).

Safety helmet.

Safety goggles.

Safety gloves.

Safety shoes,

Ear Plugs {if required).

= Safety Instructions:

o All work items will be executed will be as per SOLIS HSE Policy.
© Safety and hazards sign boards will be displayed at appropriate locations.
o Contractor and an-site staff safety will be enhanced by conducting safety talks.
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4. Mobilization at the Project Area

Upon Close of Contract SOLIS will establish a Mobilization Team led by the Project Manager to
develop and coordinate all cantract mabilization tasks. This Team will prepare a fully developed and
detailed Mobilization Plan . The Mobilization Plan will indicate how the contract will move from Close
of Contract to Service Commencement Date,

® ACTIVITIES WITHIN THE MOBILISATION PLAN

»

Delegation/Enlistment of Employees

All Employees to work at [BA facility will be appointed for well-defined tasks.
Provision of storage

IBA is responsible for providing storage space for equipment to be installed at site.
Personnel Accommodation

SOLIS shall provide accommodation for its technical staff at site

Communications

Project Coordinator

5. Complaint Management

These procedures apply to all tachnical employees of SOLIS ENERGY SOLUTION who receive 3
complaint from client. They are to be used in conjunction with the Client complaint
management policy and any relevant departmental guidelines.

These Client complaint management procedures outline the process for managing complaints
about a SOLIS product, service, procedure, practice or policy.

Process Overview:-



W
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The following key steps must be followed for complaints received from the cllent:
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Roles and Responsibilities:

Receiving Officer (Project Manager/ Project Coordinator)

Receives and assosses complexity of complaint

Resolves simple complaints

Advises complainant of the complaint process, inciuding review options
Refers complaints not resolved 3t the frentline to the management
Refers complaints to other areas as réquired.

Managing Officer

Assesses complaints to decide if they can be actioned by the business area
Assigns complaints to com plaint officers for action

Liaises with senior management on cormplex ssues

Grants extensions

Analyses and reports on complaints

Complaint Officer (Technical Staff)

Records, Evaluates, investigates and resolves complaints

Liaises with the cllent on a regular basis to provide progress Updates and to sesk and clarify
information

Advises client of outcome and optians for review if they are not satisfied.



SCHEDULE G
___‘___'
PROPOSED ORGANIZATION
['S/N | Position Name Nationality | Qualification Experience |
{(number of
years}
1 Project Fahad Ali Daudpota B.E Electrical 15+
Manager
2 Project Saleem Ahmed MEM Energy Management 10+
Manager | & B.E Industrial Electronics
3 Project Rana Atif Pakistani | B.E Electrical & DAE 10+
Engineer Electrical
4 Site Supervisor | Mubariz Mushtag B.S Electrical 1 10+
5 Site Supervisor | Hussnain Tahir B.Tech. & DAE (Mechanical | 10+
6 Site Surveyor | Abdul Manan (B.E Electrical) 10+
Solis energy Solutions Pvt. Ltd. T +92(21)3529 4301-6 www solis-energy.com
D-180, Block-5, Clifton, F+92{21)3529 4311

Karachi-Pakistan
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1. Proposed Position Head of Technical & Design
2. Name of the Expert Eahad Ali Daudpota
3. Name of the Firm Solis Energy So utions (Pvt,) Ltd.

4. Present Residential Address

t# 20 k-B Wonder Tower, Gul -@- I, Ka

¢ Telephone No, 0334-3520147

¢ Email Address Fahad.ali@solis-energy.com

5. Date of Birth Apr 19" 1983
6. Qualification B.E Electrics

Citizenship Pakistani

7. Wark Experlence: Summarize professional experience in reverse chro nological arder

From To Company / Project / Position / Relevant technical and management
experience
2019 Present Solis Energy Solutions /Director Technical
Aug 2014 | 2019 Nizam Energy/ General Manager Sales & Head of Operations
| Aug-2005 | Sep 2014 Jubllee Corporation/Manager Industrial Sales & Support
Mar 2005 | Aug-2005 Indus Steel Pipes/ Trainee Engineer




A-V: CURRICULUM VITAE (CV) FOR PROPOSED EXPERTS

1. Proposed Position Project Manager
2. Name of the Expert Saleem Ahmed

3. Name of the Firm Solis Energy Solutions [Pvt,) Lid.
4. Present Residential Address House # R 457 Sector 15-A/2 Buffer zone, North Nazimabad, Karachi

* Telephone No. 0345-3107903
¢ Email Address saleem.ahmed@solis-energy.com

5. Date of Birth May 16™ 1990 Cltizenship Pakistani

6. Qualification (MEM Energy Managemert & B.E Industrial Electronics)

7. Work Experience: Summarize professional experience In reverse chronological order

From | Te Company / Project / Position / Relevant technical and management
experlence

.
Aug 2015 | Present Solis Energy Solutions/ Head Technical

Oct2012 | Aug 2015 | Nizam Energy Pvt, Ltd./
Senior Solar Systems Engineer

Jul2012 | Oct2012 | Limitless Solutions/
Junior Solar Systems Engineer
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1. Proposed Pasition Site Supervisor
2. Name of the Expert Rana Atif

3. Name of the Firm Solis Energy Solutions {Pwt ] Lid.

4. Present Residential Address Karachi

Telephone No. 0307-77 72960

© Email Address rana.atif@solis-energy.com

5. Date of Birth Apr 18* 1589

Citizenship Pakistani

6. Qualification B.Tech. Electrical & DAE Electrical

7. Work Experience: Summarize professional experience in reverse chronological order

From To Company / Project / Position / Relevant technical and management
experience

2018 Present Solis Energy Solutions /Head of Operations-South Region

2013 2018 Reon Energy/Senior Execution Officer

2009 2013 Ghandhara Nissan Limited/ Sr. Tech Power house and
maintenance
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1. Proposed Position Site Supervisor
Z. Name of the Expert Mubariz Mushtaq
3. Name ot the Firm Solis Energy Solutions {(Pvt,] Ltd.

4. Present Residential Address 454-B, Street #10, Askar| 10, Lahore

= Telephone No. 0333-12665687
= Email Address Mubariz.mushtag@solis-energy.com

5. Date of Birth Jan 15™ 1989 Citizenship Pakistani
6. Qualification B.Tech. Electrical & DAE Electrical
7. Work Experience: Summarize professional experience In reverse chronological order
From To Company [/ Project / Position / Relevant technical and management
experience
2019 Present Salis Energy Solutions /Head of Operations-North Region
Mar-2018 | 2019 ZED Solar/Assistant Manager - PV, ZED Solar Ltd.
Aug 2014 Feb 2018 Nizam Energy/Assistant Manager - Engineering
May 2014 Aug 2014 TDCCIA /Management Trainee
Jun 2032 Jul 2012 Pakistan Steel Mills /intern Officer

Q{n



1. Proposed Position Site Supervisor

2. Name of the Expert Hussnain Tahir

3. Name of the Firm 5Salis Energy Solutions (Pvt, ] Ltd,
4, Present Residential Address House # 02, Saba Street, Taj Bagh Housing Schems, Lahere

# Telephone No, 0304-03223

¢ Email Address husnain tahir@solis-energy.com

5. Date of Birth Mar 17 1989

Citizenship Pakistani

b. Quaiification {B.Tech. & DAE (Mechanical}

7. Work Experience: Summarize professional experience in reverse chronological order

From To Company / Project / Position / Relevant technical and management
experience

2019 Present Solis Energy Solutions /Cluster Head-North Region

Mar-2008 | May 2014 JGC, SAIPEM, GSE & C, TECNICAS RUENDAS, FERTIL/ QA B QC Inspector

)
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SCHEDULE H

NAME OF MANUFACTURER/SUPPLIERS OF EQUIPMENT/ MATERIAL/ RELEVANT TECHNICAL DATA ON
WHICH THE TENDER 15 BASED

S.NO. Equipment Description Make, Madel, Address, Contact E-mail

Manufacturer's Name,
Country of Origin

1 F ¥ Medales Lovwlyt - C3owfp Bdndy

2. | Trweates Loauwed - 100k poidl. Chvine

5. e cewaled Tpoveed | duen Jfc Coasnsy

bi- Ac Cavanes Pk it Couaca ;;%ust‘ [sciclon

£. Sl Eha{’n.md (Cmm‘) Clnd o

G Fort coiey s Stinied by ’i-d\ﬁs;k{ Tiaiy 3o (e

3 Wealher Statipn 1,1;!.'th (m.,m\ (‘,—,._-,:mf‘ﬁ

# /
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SCHEDULE J

SPARE PARTS AND WEAR & TEAR PARTS

U modwza 10 toe.,
Tt (O = L 0S.
afmu_b, = Ak i,

Coasirnalalts = 1 Ay, escls

MC_,Lt Cormetne « A0 iy

Solis energy Solutions Put. Ltd.
D'm; B'Fﬂdﬂﬁ-, EIHWI"-I,
Karachi-Pakistan

T+92(21)3529 4301-6
F +92(21)3529 4311

.

solis-energy.com
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SCHEDULE K
SPECIAL TOOLS
il Pawacine A
Salis energy Solutions Pvt. Ltd. T+92(21)3529 4301-6 salis-energy.com
D-180, Block-5, Clifton, F+92(21)3529 4311

Karachi-Pakistan
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SCHEDULE £

EQUIPMENT CAPABILITIES (OWNED BY THE CONTRACTOR / FIRM / JOINT VENTURE)

[ 5.No. Name of Equipment Name of Model & | Capacity | Year of Current
Manufacturer | Power Manufacturer | Location
Rating
1 Site Assessment Tools
i) Solar Path Finder
i) PV analyzer with Fluke/Solar
software
iil) | PV Power Meter edgeFaawe|
—Rr} PV aptimizer
2 Cone, Mixer Min. ¥4 Bag | Basch N/A N/A 2017/2018 Karachi
Capacity
3 Section Cutting Caterpillar
Machine
4 Crane 2 Ton lifting Caterpillar
Capacity with 20 ft
boom
5 Pick up Suzuki 600 Kg | 2016

N N7
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EQUIPMENT CAPABILITIES (LEASED / RENTED BY THE CONTRACTOR / FIRM / JOINT VENTURE)

sr. | Name of Mention Nameof | Addressof | Contact Agreement |
No. | Equipment whether Owner Owner Name, Title detalls of
Leased ar Telephane, rental
rented Fax & Email
Address
1 Site Assessment Tools
i) Solar Path Finder
if) PV analyzer with
software
[ii PV Power Mete
" : Ploté 58 Hunaid
iv) | PV optimizer S?h?orrtlf_ 5;::;?:*
2 ;a;: I'gxzr ?\.ﬂlh- Rented Fazal Impex. Karachi 0345-2191910 Attached
=y n_g C" Cay Industrial | 021-36992352
it - Area | 021-36953329
Machine
4 Crane 2 Ton lifting
Capacity with 20 ft
boom
| 5 Pick up
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SCHEDULE L :INTEGRITY PACT

Contract No. Dated
Contract Value
Contract Title

herby declares that it has not obtained or induced the procurement of any
contract, right, interest, privilege or other obligation or benefit from government of Sindh (GoS) or any
administrative subdivision or agency thereof or any other entity owned or controlled by it GoS through
any corrupt business practice.

Without limiting the generality of foregoing, represents and warrants that it has fully
declared the brokerage, commission, fees etc. paid or payable to anyone and not given or agreed to give
and shall not give or agreed to give to anyone within or autside Pakistan sither directly or indirectly
through any natural or juridical persan, including its affiliate, agent, associate, broker, consultant,
director =, promoter, shareholder, sponsor or subsidiary, any commission, gratification, bribe, finder’s
fee or kickback, whether described as consultation fee or otherwise, with the object of abtaining or
inducing the procurement of a contract, right, interest, privilege or other obligation or benefitin
whatsoever form from, from procuring agency (PA) except that which has been expressly declared
pursuant hereto.

accepts full responsibility and strict liability that it has made and will
make full disclosure of all arrangements and arrangements with all persons in respect of or related to
the transaction with PA and has not taken any action or will not take any action to circumvent the above
declaration, representation or warranty,

accepts full responsibility and strict liability for making any false declaration,
not making full disclosure, misrepresenting facts or taking any action likely to defeat the purpose of this
declaration, representation and warranty. It agrees that any contract, right, interest, privilege or other
obligation or benefit obtained or procedure as aforesaid shall, without prejudice to any other rights and
remedies available to PA under any law, contract or other instrument, be voidable at the option of PA.

Notwithstanding any rights and remedies exercised by PA in this regard, dgrees
to indemnify PA for any loss or damage incurred by it on account of its corrupt business practices and
further pay compensation to PA in an amount equivalent to ten time the sum of any commission,
gratification, bribe, finder’s fee or kickback given by as afaresaid for the purpose of
obtaining or inducing the procurement of any contract, right, interest, privilege or other obligation or
benefit in whatsoever form from PA.

Procuring Agency Contractor _é—

Solis energy Solutions Pvt. Ltd. T+92(21)3529 4301-6 www.solis-energy.com
D-180, Block-5, Clifton, F +92(21)3529 4311
Karachi-Pakistan
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1. SOLAR POWER GENERATION SYSTEM

Tne system shall be cesigned and sized as per the site requirements and shall consist of mainly the
fellowing:

« Solar photovelizic panels
Grid Tied Invertars

Medule meunting structure
Junetian Doxes

AT [hsiribution board

Surge Arrester AC & DC
Earthing protection systam
Cables and other accessories
Lighting Pratection System

- & ® &

. 9 4 @&

The PV array converts the haght eneray of the sun 1o DC power The module mounting structure shall be
used to hold the module in position, The DC power generated shall be converted 1o 3 phase, AC, 415V,
50 Hz solar penels shall be (ntegrataa wilh the premises power supply from electricity authority

a) SGLAR PV MODULES:

Since the light internsity in the region and the lemperature parameters have been taken into
consideration, we strongly recommend to go for PV Crystalline modules. The photovoltaic modules shall
be designec. manufactured, and tested In accordance with the agpplicable standares as follows

b TESTING, CERTIFICATION & QUALITY ASSURANCE

IEC 61215/ |[EC 81730 VDE / MCS / CE/ Sl ¢ CEC ALY INMETRO
UL 1703 G8A J IEC B1701 EDZ: VDE / |EC 82776, VDE / |EC ©006B-2-68; SGS Take-eway/UNI
9177 Reaction {o Fire: Class 2

c) CERTIFICATION - MANUFACTURER

The PY module should be AAR or AA rated PV manufacture \
The Manufaciurer should have 10 Years of manufacturing experience. L
The manufactiurer should have Authorized Distributer in Pakistan, = ? N
The manufacturar should be Vertically Integrated Company. . T
The Product to be I'sted in PVEL top Peiformers,

« 4 = &8

dy SPECIFICAITONS & CERTIFICATIONS

»  Call Type: 144 or above Half cell, Mene PERC, Minifacial,

o Minimum power should be 530%W or above at STC: air mass AM 1 5, irradiance 1000 W/m®,
temperature 25°C ®

= [dinimum Module efficiency 220%

Cperating Temperature: -40°C to 80°C

Solar moduls must b2 minimum 20% efficient at low irradiance of 200W/m?;

Momiral Module Operating Temperature 44,6°C (22°C)

Temperature coefficient of PMPP -0.38%/"C or better

Temperature coefficient of VOC -0.32 %/7C or betler

Connectors: MC4 or comparable

Maximum series fuse rating 2564

11i-Tech Engineering Company Pape 10 of 25
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2 PV INVERTERS: o

- - - L] - - -

FID free {certificate should attached)
Anti-soiling Coatings,
Relevant |80 ance |[EC Certifications should be attached and mentoned {IEC 81215, (EC
B1730 & UL 1723, IEC 52804 (PID Free), |IEC E0088-2-68, IEC B1701 (Salt Mist Level 6),
IEC 62718 (Ammonia Resistance), 1ISO 11928-2 (Ignitability Class E), UNI 8457/9174 (Class
Al comoly SRO 804{1) 2018 module beteh Lo be EL flash tested sample size to be selectad
on S25C2/180 Z85%, Waste Clectrical and Electronic Equipment (WEEE) COMPLIANT
RECYCLING MEMBERSHIP. Mandaiory
Module praduct warranty 10/12 years and performance warranty 25 vears,
Unigue Serial number, Name/Logo of manufaciurer and separate date of manufacturing
(DDAMMIYY) should be laminated Inside the modula sa as to be clearly visible from the front
side.
A prooerly laminzted stckercontaining the following detalls should be avallable &t the back
sida of the medule
o Name of the manufasturerdistinctive log.
Madel Name ana Type of Cell Technalogy
=~ Peax Watt Ratting (VWwp) and Power Tolerance Range
= Voitage (Vmp] and Current (imp} at ST,
o Open Circuit Voltage (Vo) and Short Circult Current (Isc).
o Module Voltage RaHg 1500V,
o Dimensionsof PV Madule
o Test Standard(s) te which the module has been tested and certified.
following essential techrical parametars of solar panelfmoduias should be provided with
gach
pane/ supplied as well as in the techrical proposal.
~ |V ourve for the solar photovaltzic moedulefpansl.
= [Date and yaar of obtzining |IEC PV module standardization qualification certificate.
Elegtrival Datz (i e Pmax, Voo'Vmn, Isc/imp at nominal Cell Cperating Temperature
(NOCT)
~ PV Module efficiency al 5TC
= Waorking temperalure range ef PV Module,
Each panel should have factory equipped weather proof terminal jJunction box having at least
|PAT protection with provisian of opaning for repiacamant of OC cables, blocking diodes and
easy debugging if necessary
The PV madules offered should not be more than 12 months old frem date of issue of work
arder,
The Solar Module should be free from visual and cosmetics defects,
FAT Tzr consultant and ¢lient should arranged by suppliericontractor at its ewn cost.
with seral numbers from manufacturer for each panel (at the 1me of supply).
All information regarding solar panel with above menticned featured data should be
accessible and verfigble anling an the manufacturer website.
IEC accreaited lab tast for solar panels is mandatory,

Make SMA/SUngrow/Hawsii
Din-Grid string inverter Pure Sine \Wave MPPT z 8 LR
Nominal AC Valtage: 3¢, 230/400 VAC 50Hz = 5Hz Ny
Inverer rated Output Power @ 400 V 3o 50Hz should be = 25000W A
Efficiency = 07 .5%

MPPT Velisge Range: 550Y {0 820V

Maximmum DC input voltage: 1000V 5
Power Factar @ Rated power should be 1 I\\
Ciparating Tamperature Range —25°C to +60°C (—13°F to +140°F) \ =Y

Maximum relative humigity 100%"
Protaction Class: P56 ar above : .
Maximum QOperating Allituds = 2800m

Hi-Tech Engincering Company
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« Transformer '&ss Topology

« Belf-consumpiicn at night = 0.01%

»  Total Harmanic distertion < 2%

«  Must mest | ECE82108-1 /2, ENSOE30. |EC 62118, |EC 81727, |[ECB0068. |IEC B£1683
certifications

«  EMC IEC 51000 family or equivalent

»  Invertar must have following functicraltes,

s Slring/Sub array monitaring

s Matching grid vollage and frequency 3l point-oi-coupling

= Anti-islanding protection

o  Ground fault monitarin

«  Gnd mamitonng

»  Rasidual-current manitaring unit

+  Freguency regulation
Limitation of voltage fluctuation due to swilching operations and long-term flicker

« [DC Reverse Palanty protection

»  Lirmitation af shari-circuit current

«  Qver Voltage Protection

s  Communicstion Intedface Etharnet/ WLAN / RS485

e Inverter must meet following siandards:

« |EC 50068-2 |EC 51727, IEC 82108-1/2, IEC 82118, IEC BO721-3-4, AS 4777, (3593, VDE
212811, VDE-ARN 4105

»  Warranty 5 years

« Advancad communmeation, with intelligent alertsiwamings and anather relevant operational
paramaler elther with Built-n remote monitanng system er Separate remole manitoring
sysfem connected to communication poris of the inverter

3. MODULE MOUNTING STRUCTURE:

v Structure shiould oe fixed Hit

¢ The selection of the optimum till angle for the module installation. The angle cetween the
medules and the horizental plans shzll be the optimum for the region.

o "The height of the moedule above ground shall also be carefully chosen, considering fasctors
sush as, damage fror sand driven by wind and clearance from the ground to allow for coaling
airto circulate at the back of the module and any condensation of mpisture to dissipate.”

+  Mounting structure maiterial should be of anodized aluminum & Hot Dip Galvanized Iron and
must be resistant to corrosion

« The mounting structure mus: be able to withstano basic wind speed of 1580Km/Hr.

s Tha Bidder shall provide detalled drawings clvil foundations |t plans to use,

« The applicable consruction codes for each struciural element.should be guoted.

s« The mounting structures must be earthed for maximum shor-circuit current and lightning

protection.
« The stability of the supporling structure atter installation shall be certified and guaranteed by

the Contractor,

« Fitlings ke washer, screws elc. VZA sleel guality or proved high quality coating not
Imteracting with Aluminum,

»  All nuts and bolts should be made of good guality Stainless Steel

s The structure should be designed to allow easy replacement of any maduls,

» Structure to comply with ASTM-AZE, ASTM-123, AL SD05/6063 and ASCE-T-10.

+ Detail Caiculation requires considering wind speed,

« Detail drawings of structure s required

| \ﬂ..._-—-:‘l |

f

Hi-Tech ]i.ngin::_c1'i:1g Company Page 12 of 25
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4, DC CABLE FOR SOLAR:

» The man desigr requirement is to reduce ohmic losses of DC cabling. without adversely
affecting tha cosl trade-off to = 1 % at full power under STC conditions

» Design calculations through cabie loss simulation have te be provided by the bidder for
rayiow & approval

»  Sinng cable shall be selecied as per ENEDZ 18 standard (1500 VDC)

« DC cables shall be suitable for the environmental conditions at the Projecl site, including UY
protection and rodants

o Al cables shall be UY resistant FVC doukle insulated with each core individually insulated.
Insulation raling of cables siall oe as par le € standards,

« All cables shall Fave annaeaied copper stranded conduciors

« All above ground cables shall be routed in rigid galvanized steel cable trays or metallic
galvanized steel canduits

= Al underground cables shall have mechanizal protection in the form of galvanized sles| wire,
stest tape or stee!l interlockad armor If unarmorad cahles will be usad then the same will be
routed in rigid galvanized steel conduits

= All cakble cornections with Ingdustrial cable connectors (MC4 or equivalent) Used connectars
have 1o be compatible with connectors of penel supplier.

= Submit type lest reports of DC Cable.

5. DC Breaker:

6.

0OC Breaxer Box Array Junction Box with a8l accessones for out door usage with waler proof
englosure, Each Junction Box Snall be provided with suitable Metal Oxida Varistors

Mow's), Surge Arraestors, ane fuse one SPD (Surge Protection device) and one DC Breaker per
string AC Breakers Box with all related accessornies for outdoor usage with water proof enclosure.

LOW VOLTAGE PANELS & SWITCHGEARS

This Specification covers the minimum reguirements for the selection, application, procuremsnt,
testing and instellaiion of law-voltage switchgear and associated bus |

MAIN / SUB-MAIN LOW VOLTAGE PANELS

The main and sub-main Swilchhoard shall oe of wall / floor mounied canstruction system,
incorparating MCCB(s) bus-bars, fuses, measuring equipment efc. all @s required and cemplying
to the latest aditions of BS EN 60438-1. The switchboare shall ba from a reputed manufacturer as
per the scheduls

All circu it Breakers and busbar ratings shall be as per the load schedules and drawings. All circult
breakers and buskars should be rated for 45 "C ambiemt temperature. All auxiliary power supplies
shall e provided as per the manufacturer's requirement. The fault-current calculation guidelines
stated in IEC shall be achered to when selecting circult breaker ratings.

The shord-circuit current rating of the low-voltage switchgear shall, as a minimum, be 10 percent
greater than the calculated avaliable short-circuil current. It is recommended that the rating be 20
percent-above the galculatad value

Tne ambient temperature ratng of the swi‘thgear shall be selected in accordance with the
maximum ambient temperature of the eguiprmant and shall be 45°C as a minimum.

Hi-Tech Engineering Company - - Pape 13 of 25

r"\
ARG 'H'



Vaolume-ll

Low-voitage switchgear shall be, as a minimum, capable of withstanding a current equal to the
sharl-lime surrent capacity of the main circult breaker for two pericds of 0.5 seconds separated by
a 15 second interval of zero currant. This current shall be maintainad without danhger to operating
parsonnel and without electrical, theimal or mechanical damage or permanent deformation to the
bus, structure or enclosure

b} DESIGN & CONSTRUGTION

Enclosures shall be made of shaat s12el. The basic framework should be roll-formed from 1.6.10 2
mim elsotro-galvanized steel coates with nigh-solid enamel, polyester slectrosiatic spray and oven
[ bakee The doors and panels snall pe iron-phosphate steel, coated ke the framework but also
f with primer, The coler shall be RAL 7035 or equal. The base frame shall be of minimum 3mm thick

f Flactra galvanized steel,

Compartments shall be 2asily 2ccessibie for malntenance purposes. Barriers shall be included
between each compartmant to contain ar internal feult as defined in BS / |EC standards to ensure
safe malntenance on any outgeing circult whan the remainder of the board Is alive. Each
compartmert shail be provided with a ssparately fixed compartment thermostat controlled heater
at the bottom of each compartmant

The maximum haight of the snciosure shall se 1800 mm, All meters, lamps, operating handles

shall be within a maximum height of 1500 mm. All dimensions shall be of uniform apgearance. All

live conductors shall be shielded I such a manner that they cannot be accidenially touched when

the doors are open. All goors and plates shall oe interchangaabls and may be hinged left, right,

tap and bottom as standary, Deors shell be provided with an integral gasket and earth stud and a

range of locks to meat all regulations.

All interna: separations shall be fioin standard pre-fabricated plates. The usage of Bakelite, fiber
sheets or any other material to provide internal separation will not oe acceptable. The internal
separation between compariments and seclicns shali be at least [P 40

Suitable cablsways shall be provided for each functional unit section, There shall he front access
for cabling purposes. |t shell be possible to safaly terminate or wark on the outgoing cables of any
functiona! unit without havirg to switch off the main breaker or adjacent functional units.
Switchboards shall be suitable for bottom cr top cable entry as specified. All openings and entries
shall pe vermin oracf. Switchooards shall be arangad such that safe access (front, rear, side] may
he readily obtained Adjustable gland plates, adecuate channel frames and cable clamps for cable

supports shall be provided,

¢] BUS-BARS

Bus-bars snall be of reclangular cross section HDHC tinned copper and suitably rated for.
continuaus aperaton. The main bus-bar rating she!l be the same thraughout the entire iength Sfi—

the switchboard, The bus-bars and primary connections shall comply with BS 158 The surfate S=—, |
temperature of the bus-bar should not exceed 85 °C over an ambient of 45 *C, Connections ta, \ '
inceming circuit breakers shall be of the same (ating. . |

Fus-bars shall be Installed in a separate charmber and shall run aleng the whole length of the
swilchboard, which aliows for easy extension in the future. Vertical droppers if any, shall run behind
each funclional unil section Busbare shall be rigidly supported aiong their entire length. The
puskar sunports shall be of a high-grade pelymer. The mechanical and dielectric strengtn of the

[i-Tech Enginecring Company Page 14 of 25
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mushars and supports shall be capable of withstanding the waorst fault conditions and as per ASTA
testing regulirements

The main busbar syslem shall be of a parallel Z bar per phase arrangement, which eliminates the
need for drilling or bending of bushars at joints. All switchboards shall be complete with a neutral
and earth bar runrning along the full length of the panel. The cress section of the neutral bar shall
be same as that of the phase conductor and that of the earth bar 1s at least half the size as that of
the phase bar

Husbars and connections shall be color coded for phase idenlification and shall conform ta the
ohase sequence R-Y-B, counting from left to right, upper to lower and from near to remole when
viewed from the operating side of the switchboard

Under ne circumstancas will cammeon earth ¢ nautral bar be accepted, Earth bars, neutral bars and
wiring of the swilchboard and £o that all outgoing neutral and earth conductors can be readily and
safely connected and disconnected without maving ather cables or disconnecting the incoming
supply to the switchboard

d} DRAWINGS AND INFORMATION:

A drawing pouch / pocket shall be provided in each panel and laminated load schedules and
approved schematic drawings (Framed) shall be praviding,

The vandor shall furnish following subanittal after placement of orden;

General Arrangement drawing showing front view, plar, foundation plan, floor cutouts and
trenches for external cablzs, stevetions, transpont sections and weights.

Sectional drawings of varlous types of fesders, panels showing general constructional features,
mounting detalls of various devices, busbars current transformers, cable boxes. terminal boxes
far control eables efc. Schematic and control wiring diagrams for each type of feederand pratection
including indicating devices, metering instruments, alarms, space haaters elc.

7. AC CABLES:

s AC cablas shall be made of copper. Datasheets, Make, Certifications, and warranties should
be provided with propasal

« Rated voltage, neminal voltage betwesn phase and neutral and nominal voltage between
phases have ‘o be specified by the Bidder

«  AC cables snall be suitable for the enviranmental conditions at the Project site, including UV
protection and redents.

« The main design requirsment I3 to reduce ohmic losses of AC cabling, without adversaly
affecting the cest trade-cff 1o below 2% under STC conditions. (Design calculations through
cable loss simulation to be provided by the Bidder for review & commenting).

« Al cables shell have anngaled copper stranded conduclors

<=7 Ali underground cables shall have mechanica! pratection in the form of galvanized stee| wire,
i~ steel tape or stesl interiockes armor i
£ = | All cables should be XLPE 5

Hi-Tech F.ﬁginccring Company Page 15 0f25
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8/ CABLE TRAYS

d4) GENERAL

Inder this secticn of the Canlract cable trough (cable fray) shall be installed to supper distribution
gables communication cables and all wiring cables not generally installed In conduit and or
trunking. The cable trough shall bz installed in such 2 manner to enable easy access for cable
installation

The cable trough shall vary in type, |.e. where large armored cables are installed, ladder rack type
cable trough shall be permitted, Where smaller type communication cables are installed, ventilated
type cable frough shall be permittad. Cable traugh shall be galvanized finished

b) QUALITY ASSURANCE

Subject o compliance ‘with the regulrements of the Contract Documents, acceptable
manufacturers are o be firms regularly engaged in manufacturer of all materials specified in this
seclion of types and sizes required, whose products nave been in satisfactory use under similar
sefvice conditions for not less than ten years

o] SUBMITTALS

Submit the standards to which the cable trough is manufacturad to. Submit shop drawings and
catz 0 accordance with the general requirements of the contract. Indicate the various typas of
cable trough with terminclogy used. Show aciual cable trough installation details, size and

SUSPENSION SYSIEM. =
\
\\ )

dj PRODUCTS i
N

The cable trough system shall be of one manufacturer and shall include factory made trays, tray \
fiiiings, connections, compleis with accessories and supporis to from & complete tray support
system. The cable trough system shall include the factory-made tray glements. Straight trays and
lzdders, fittings &nd horizontal and vertical bends of varicus angles crosses, tees, wyes, reducers, ;-{_-_
vertical riser elements, connectors, oint nlatzs and all necessary fixing accessories including .
supports. Ne iocal or site fabrication of any cakie trough system including cailing and wall supports (%7

are accepiable. Threaded rods for ceiling suprorts are rot acceptable. ‘-I

The whale of the tray work, fittngs suppeorts shall be of mild steel hot dipped galvanized after
manufacture [ imported Gl Bheet The thicknass of the protective sheath on any element shall not

be less than 80 microns

Cable trays shall be constructed fram mild steel of minimum thickness 16 gauge (1.5mm). Height
snall be TEM00mm. Trays in excess af 300mm width shall be of minimum thickness 14 gauge
(2.0mm). Flarge helgni shall be 100mm. Insert elements, balts, screws, pins ate., shall be mild
steel cadmium plated/not dip galvanized. Tray work shall have oval perforations. Ladder type trays
shall be usad as required and/or approved oy (he Emgloyer. All trays (straight and fittings) to be
negvy duty returned flanged type unless specified otherwise

Tray companent are to be acouralely rolled or iormed fo ciose lolerance and all edges rounded,
Flangss are to nave full round smocth edges. Ladder racks for widths up to and Including 3¢0mm
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shall be censtructed from rolled steel sectons of minimum thickness 18 gauge (1.5mm). Height
shall be 78100mm. Ladders in excess of 200mm widih shall be © Section construction with a
minimum thickress of 14 gauge (2.0mm). Heght shall be 100mm. The rungs shall be spaced at a
meax mum 300mm

Unless indicated otherwse on drawings, cable trays shall be used in the range and 150mm fo
ra0mm wide, in five preferrad standard sizes, 150, 300, 450, 600 and 750mm. Qther sizes shall
e used where specifisd or previously zareed with the Employer. Return flanges shall be a
minimum of 10mm deep, unless ptherwiss specified. Minimum radi at side rails, horizontal, and
verbcal tees and crosses shall be in accordance with the Manufacturer's standard.

" a) INSTALLATION

Install all cable trays ard faddar racks stnctly in accordance with IEE and local authaorities
requirerments, Drilling. machining er cutting shall not be carried out after application of protective
coal, unless previously agreed by the Employer, If cutting or drilling is necessary, edges shall be
cleaned up and painted with zinc-based paint before ereclion. Pravision shall be made when
[nstailing sl cables and cable trays for the expansion and settllemeant of the building, Cables shall
ne fixed to the rays/ladders by means of PVC cleats and flame-retardant cleats for flameffireoroof
cables wiih galvanized golts, nuts and washers, Use galvanized metal trefoil cleats with rubber
patl for single core cables 5 Control cabies run and clipped in groups shall not exceed twelve in
rumber and shall ba not more than couble canked, Power cables shall be laid in a single layer
exceplt with the prior approval of the Emplayer Power cables should be spaced 200 between
centes of cables hroughout the run af cables, Submit caizulations for voltage drop for cables and

increase the size if necessary.

Verical distances belween trays mounted borzontally shall be minimum of 260mm. Local
reduction of distances between trays will be-allowed to a minimum of 150mm with appraval from
the Emgioyer. Trays shall be adeqguately supported to prevent sagging by more than 3 Deg.
betwean fixed points. All supporting steelwok shall be fixed at not more than 1-meter centers

uniess otherwise specified

Where cable tray pass through llcor arrange for 100mm concrete curh around opening and fire
saeslants shall te provided, The Contractor shall submit calculations relating to tray / ladder wark
and tray / lzadder supports demonstrating acceptable mechanical stressas and sag.

Cabile trays shall be constructed from mild steel of minimum thickness 16 gauge (1.5mm). Height
shzll be 78/100mm. Trays in excess of 300mm width shall be af minimurm thickness 14 gauge

2 omm) Flange heght snzll be 100mm. Where cable tray is intended {o cross a series of beams
the tray shall be supportad from =ach beam it crosses by metal supports suspended from below
tha ynoersice of the beam - the space batween the tray and tha beam underside surface shall not
axeeed three times the diamater of the largesi cable ta be carried on the tray. Cable tray covers
are only required on roofs or cutdoor where cables are installed exposed to weather conditions or

as specified in the BOOL
I EARTHING

|'he antire caple tray and ladder system shall be bended and 12mm % 1.8mm tinned copper shall
e bolted across each joint in the system by means of galvanized nuts and belts, complete with
flat and spring washers. Tray eystems shall be bonded to the main building sarthing system as
reguired ordirectad by the Employer

Hi-Tech Engin:::ring_(fompmy Page 17 of 25



Volume-11

9. GROUNDING SYSTEM
a) GENERAL

Tims section deseribed the grounding end bonding system components fer active green earth
sysiem Each and every electrical / mechanicel equipment computers, panels, mechanical
ezuiprment, ventilation fans, metal structures stc. should be connected to earthing system. The
2arthing system should pe made by connecting all the earthing electrodes by copper conductor of
specifled size as shown an drawing, in such a way te from a nng Centractor has o ensure a
minimum earth resistance of 2.0 OHM. If difficulty is faced in getting this value additional earth
electrodes be added into the ring system,

bi WORK DESCRIPTION

This section specifies the engineering, supply, installation, testing, commission and setting to wark
of tha camplate 2arthing network tor individus earthing systems, cirouit protective cenductors and
bonding conductors. A complete earthing network comprising cables, copper tapes, electrodes
and aarth bonging of 2/l relevant necessary non-current carrying metal shall be supplied, erected
and connectes as raquired.

The systam shall be a comman earthing syslem as described in the specification and as shown on
the drawings. Individual garthing systems shall be provided as follows prior to ary according to
drawing

s Siructure Sarthing

v LV Elecvrical Earthing

s DC Earthing

» Lighting Protection

Sufficient numbers of electrodes interconnect so that the averall earth resistance shall be less than
1 ghim far-aach individual earthing.

The number of 2arth slectrodss of the 2arthing system are indicated on the drawings as minimum.
The contractor shall tesl the resistivily of soll al site. Exact number of earth electrodes shall be
datzrmined by the contractor to achieve the earth resistance value subject to Engineer approval,

The contractor shall inform the Engineer or his representative before driving earthing rod into

greund so that he may supervise the cperation. Driving shall be carried out only in the presence of
the Engineer or the representative and all rods shall be submitted for the examination before use. -

) SUBMISSION

All techrical submission shall be approved by the Enginesr prior to the respective stages of:
canstruction

As rinimum reguirement, the submission shall Include the following:
« Eguipment schedule, including all manufaciurers data.
+  Shop Drawings and seémple submissian

« Builder's work requirameants gl P

« Testing procedures and report format for testing of the earth electrodes and/or earth strips.\
= Soil resisting tes: report wilh calculation report for the details of the earthing system detail
ncluding guantity and iayaut of earth electrodes andfor earth strips to achieve the required

Page 18 of 25
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sarih resistance. The report shall be endorsed by the contractor's installation Engineer
who supervise and endorse the nstallation upon completion,

+ Proposed details of earthing system including quantity and layout of the earth electrodes
and earth strips according to the caleulation

d) PRODUCT

«  Common earth mats of resistivity of less than ane (1) ehms, shall be cansiructed below
the lowes! floor structure prior to any grolnd work construction. The stainless-steel earth
mats shall comprise the cornplete earth electicdes, earth strip/grid, earth inspection
chambers, earth eads, man earth 1@mminals, earth test link boxes at ground level etc
Lnder these crcUmstances, =ach individual earthing system shall have earth leads
zonnecting its main earth tenminal dirctly to an earth electrode underground as specified

# Inihe case where drilling is reguired to take the =arth rods below ground level, 2 specified
in take the earth resistance enhancement shall be added into bored holes and a mixture
at 580% entonite and 40% of gygpsum 0 125% of water mixed 1o give a thick slurry, It shall
be grouted into the holes prigr to insefting of rods and be allowed to sclidify. The hiring of
machine drilling equipment and the grouting as described above shall be provided by the
cantractor

« Al holdizst claps, sarth rod clamps, etc. shall be supplied by the same manufacturer of
the rods

s Al parthing productsfaceessones shall be UL Lisied

g} EARTHELECTROQDE

/  The earthing elsctrodes snall be comprising of //’_"
{ «  ZFmiength 25mm dia copper rad 99.86% punty/ UL Listed
" « Eazrth slectrodes rod shall be 25mm diameter with Internal screw and socket joinis, driving
II head and connection clamp.
= Coupling for sach ssctien of the rod shall be of same material of the rod, threaded to fit the
rod sections Driving studs shall be usad whn driving the electrode into the ground. Earth
valles shall be measured and recorded before coupling and driving [ the next section.
Additional earth rod shall be driven in f hecessary, 1o attain the required effective sarth

values
+ Clamping if Ihe ezith leads to the earth rod shall ba made by earth clamp. The clamps (- -
shall be capable of praviding a high pressure cortact between the earth rod and the sarth [~

leads to achieve a low canlacl resistance \

»  When two or more elechrodes are driven to form a group, the heads of the elsctrodes in

\ tne group shall be bonded lo each wiher by means of 8 26mm x 3mm copper, laid at,\a
‘\,_ depth of at least 800m in sail

fi GROUNDING CONDUCTORS OR EARTH LEADS

Thea garth [eads shall be provided from the earth electrodes Lo the earth test peint in external area
and shall be of tin plated bare copper conductor type. The fermination of earih leads at the
glecirode end shall be though exothermic cad weld jointing method, A PVC insulated earth
continuity conductor of specified size ag given in drawing and BQQ shall be [aid and connected to
the grounding bus bars snd from the greunding bus bars to sach eguipment as shown in the

Hi-Tech Engineering Company Pape 19 of 25
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LIGHTNING PROTECTIONS
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drawings.
EARTH TEST PQINTS

These points are for lasting of earthing systams. At these points hot work can be separatad and
can be tested for conlinuity and resistance Earth Test Point shall be made of copper bar and
enclosed In powdear coated box as per the sizes shown in the drawings and BOQs.

EARTH INSPECTION CHAMBERS

These should e mace of pre cast congrate with & cover lid and shaould be placed over the
glectrode in [eve! with the finished ground level, The cover lid should have marking showing ils
rumber and written "Earth Electrede’ in Urau & English,

EARTH COMNECTING POINT / MAIN [ SUB MAIN CROUNDING BUS BARS

The Earth Connecting Peint/ Grounding Main & Sub Main Bus Bars shall be part of the bullding
grounding slectrode system for the electrical infrastructure.

The ECF copper bar shall be electro-tin pigted 10 ensure low resistance corrosion free contact
between the lugs and husbars

COLCES AND STANDARDS

The 'atest editions of following standards ¢/ codes shall be applicable for the materials specified
within the scope of this saction

BS 851 - Earthing clamps

CP 1013 - Earthing

5 2873 - Copper snd copper alloys

BE PB74 - Copper and copper alleys - Rods and section (other than forging stock)
BS 1433 - Hard drawn bare copper sonducter for earthing

BS £346 - PVC insulated cables.

GENERAL

The Ar Reod Lightning Pretection System comprising of Lightening Arrestor shall be provided at
top of each Structure/Tower/Building/Rooftop. The Arrestor at least 1 meters from the top of the
bullding/Structurs

The down conduciors shall be 70 sg-mm coppar conductor or as mentioned in the BOQ shall be
installed as shown in drawings welded with the Earth Connecting Foint. Continuity shall be checked
ard recorded for each pit.

Contracior should also include (n his seope nsnection by manufacturers authorized representative
to ensyure correct installation,

All mela work on ar around the building must be bonded to the lightning protection network to
avoid sice flashing.

All matarials used throughout the inslallation shall be either copper or copper-based components

Hi-Tech Engineering Company Page 20 of 25
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witich are corrosion resistant and campatibie with the agplication,

* The Centractor shall submit fully detailed shoo drawing for the arrestors, down conductors, earth
lerminstion netwerk ang bending end shall be responsible la provide all the necessary accessories
to inlegrate lhe system wilh the architeclural fimish of the building.

b} Electronic System Surge Protection

» Eiectronic system surge protection shall be used for the, Inceming Main Power Supply:

« A suitable protection should be installed in the main LV Panels

s The ESP shall be connected In parallel with the supply. ESP should be installed within the LV Pane|
by the pane! assembler

»  HROC Fuses shall be provided in the cannectng leads as requirad by the Spacialist,

» EEP o have neutral aarth warning light, to detect If there is excessive voltage present between
neufral and earth

+ Protection shall be tested In accordance with the reguirement of

«  BSS651. 1939 Protection of Slruclures against lightning' (Appendix ),

« HS2914 1972 'Specification for surge diverters for alternating current power circuits

= |FEE CB2 41 - 1881 'Recommendead practice on surge voltage in low valtage AT Power circuits.”

»  The protector must notinterfere with or restrict the system normal oparation. 1t shauld not

e Corrupt the normal mains power supply,

» Break or shutdown the power supply during oceration

= Have an excessive earth leakage current.

s The protector shall be raied for 5 neak discharge cument of no less than 10 Ka (8/ 20 microsecond
wavaform) between any twa concuciors (phass o neulral phase to earth, neutral to earth).

» The protector shall limit the transient voitage to below equipment suscaptibiiity lovels. Unless
otherwise sizted, the peak transient let-througn voltege shall not exceed 600 volts. For protectors
with a nominal working voitage of 230 or 240 volts, when tested in accordance with BS 6551 ;1989
Catagory B - High (6 kv 1.2 / 50mircarsecond open circuit voitage, 3kA 8/20 microsecond short
circuit gurrant)

« This peak trarsient let through voltage shall not exceed for all combinations of conductors:

+  Phase to nedtral

« Phaseloesnh

= Neutral to earth

+ Mains protectors [installed in shunt / parallel! should have continuous indication of its protegtion- =..
o A R

status and the presence of power, Status indization should ¢learly show per phase.
o Full protection present
« Reduced protection - replacement required
« No protection - failure of protector,
»  The status indication should warn of protection failure between all combinations of conductars,
including neutral to earth [Ctherwise a potentially dangerous short circuit between neutral and

earth could go undetectad for some time), This should include early waming of excessive neutrat

o earth voltage

11. JUNCTION BOXES

s The junclion boxas shall nave suitsble zable entry points via PV Connecters and outgoing
sables shall be through eable giands of apprognate sizes,

= Suitable markings are provided on tha bus bar for easy Identification & cable ferrules shall
b fitled at tha cable termination points for identification

Hi-Tech Cugineering Company Page 21 of 25
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+  Syitable surge protection shall be used at the terminals of array junction boxes for external
cver voltaoe protection and also for lightning protections,

s The array junction boxes should be \Weather-proof 3 in 2 out Array Junction Box.
s The Positive Inpul of AJB should be through Fuse & Megative Inpul through Terminal Block,

12, SIMULATION REPCRT

The technical bid submission should include an energy generation simulation report with all
inputs aesumption clearly mentioned in 2 separate takle This energy generation report can be
generated with any commercially availsble sclar PV simulation software, however PVsyst is
Jl preferred, The bidder will use this submittet: simuiation report to commit an annual Performance
[ Ratic (PR} or Energy Generation (KWh) against a specified Irradiance (Kwhim2iyear) and
] temperature (C®). The bidder is to provide year on year expected sciar PV generation table which

will called as the "Performance Commitment Takle® from year 1 to year 25 against a spacified
\ Irradianceftermpsrature with year 1 and year 2 numbers which will be taken as commiment

numbers. Provided emelover Intends to extang O&M period for following years after the second

\ qualify pidders for the commercial bid.

13. WEATHER STATION

year the parformance commitment far that vear will be based én the "Ferformance Commitment

\  Table
Y The 'Performance Commitment Table” provided by the bidder will be cansidered to technically

The bidder will be expectad to share a safety and quality control plan along with the detailed
design submission

S.no | Parameters Class | Sensor Type Notes
* | Inelace Irradlance Class A | PV reference or Sensor recalibration to be
(POA) | Thermaopile carried out once a year.
2 Global Horizeonts! | Ciass A | Pyranometer Sensor cleaning every
Irradance o week required
3 | Alr Module temperature Class A | Transducer type Recalibration needed after
| every 2 years.
4 | Ambierit Air Class A Recallbration needed after
Termperature = every 2 years.
5 | Clags A | Anemomeler and Per manufacturer's

Wind Speed/Diraction
|

| 14. HSE PLAN AT SITE

3l Vane

recommendations

The bidaer will be expected to share 2 safety and quality control pfan along with the detailed design
submission. The plan shall include 21l steps taken lo maintain guality and the resources that will be
engaged at site far quality control. Similarly, safety for all resources and safety of project equipment
is an important consideration at site and a safety plan will be shared by the bidder to highlight all
consideration, resources that will be engaged for maintaining safety at site. The safety plan to also
incluge special cansideration to tackle CoVID-18 and implement best practices and SOP’s at SITE,

Imolementation of these SOF's will also be required as a compulsion at the project site.

Hi-Tech Engineering Company
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15, O&M FLAN

Cne year of operations and maintenarce is an integral activity after the completion of this EPC
project. Itissintendad hat the project perforins as per design "Performance Commitment Table”
whiie alsa mamiaining the praject to ensure reliability and longevity for 25 years. Industry best

practices to be used to operate and maintain the soiar PV Project

List of Approved Manufacturers/Suppliers

All equipment and maierials provided under this contract shall be procured from the following
manufacturers/suppliers only, Allernatives may be approved from the Engineer before the bid is submitted.

1. i Salar Panels

AAA or AA Rated Manufacture

g

) | Solar Inverters

SMA

i Hawaii

ABHE

| Schneider |

Sungrow |

"AC Cables

Lid

Pakistan Cables Ltd., Karachi

Fast Cables Lid., Karachi
Newage Cables (Pvt) Ltd.

1. D Cables (Eiv 30618-1300 VDO

Helukabel

JOCA:

FR Cables

Ludw

Cable Lups and Ferrules

Cembre,

-

Raychem

3 M (USA)

f, Contaclors [ Relays

ARB -

National

Finder

| 7 f f'\L'._{-' reuit Breaker

Terask /

Sehneider

" ABB

I b DC Circuit Breaker

4 | Surge Protector Device

10 | Vollmeters /! Ammeters

ABBR '

Schnewder

: DEHn

Schneider

Citel

Tl PVT Conduit & Agcessories

Hi-Tech Engmeening Company

Saci, Spain

TGEC, UK

Hobut, UK |

‘ Revalee, Italy 1

| Jeddah Polymer

| Gnlaxy (GALCO), Karachi,

Page 23 of 25
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Civie, Karachi

Dadex, Karachi

12, Stee] Conduit & Accessories [TL, Karachi

13, RCC Pipe B Pakistan Pipes & Construction Company Lid,
Karachi

I, Ezrthing & Ligiting Provection Svstem FErrico
Furse
Dehn

BOQ

Hi-Tech Engineering Company
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DRAWINGS
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