)

ﬁ“/ffAtlas Energy

January 28, 2020

The Registrar,

National Electric Power Regulatory Authority (NEPRA)
Nepra Tower, Ataturk Avenue (East) G-5/1,
Islamabad.

Subject: Application of Atlas Energy Limited (AEnL) for grant of Generation License in respect of
858.80 kWp Solar Power Plant

I, Magsood Ahmad, being the duly authorized representative of Atlas Energy Limited by virtue of Boarc
h Resolution dated 04.02.2019, hereby apply to the National Electric Power Regulatory Authority for the
grant of a Generation License to the Atlas Energy Limited pursuant to section 15 of the Regulation of

Generation, Transmission and Distribution of Electric Power Act, 1997,
¢

I certify that the documents-in-support attached with this application (One Original & Three Copies) are
prepared and submitted in conformity with the provisions of the National Electric Power Regulatory
Authority Licensing (Application and Modification Procedure) Regulations, 1999, and undertake to abide
by the terms and provisions of the above-said regulations. I further undertake and confirm that the
information provided in the attached documents-in-support is true and correct to the best of my knowledge
and belief.

A HBL bankers cheque number 23305023 dated 27.01.2020 amounting Rupees 83,933 (Rupees Eighty-
Three Thousand Nine Hundred and Thirty-Three Only), being the non-refundable license application fee
calculated in accordance with Schedule II to the Nationa! Electric Power Regulatory Authority Licensing
(Application and Modification Procedure) Regulations, 1999, is also attached herewith.

We request NEPRA to proceed/ approve our case at the earliest.

For & on behalf of

Atlas Energy limited

A \\ 7
Maqsood Ahmad

Chief Executive Officer

Atlas Energy Limited
Registered Office: 26 / 27 km, Lahore-Sheikhupura Road, Sheikhupura.
Mailing Address: 64-XX, Khayaban-e-Igbal, Phase-III, DHA, Lahore.
Ph: (92-56) 3406192-94, 3406202, (92-42) 37132644, 37132638 Fax: (92-42) 37332812
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Matlas Energy
February 27, 2020

The Registrar,

National Electric Power Regulatory Authority (NEPRA)
Nepra Tower, Ataturk Avenue (East) G-5/1,
Islamabad.

Subject: Applications of Atlas Energy Limited (AEnL) for grant of Generation Licenses

Dear Sir,

Please refer to our meeting on February 26, 2020 on above subject.

Please note that Atlas Energy have reached an understanding with the owners of following five locations
for the supply/ sale of solar power under private energy purchase agreements as per schedule mentioned
against each.

Arca/ Roof Size (kWp) Time Lines
! Atlas Honda Ltd. Assembly Plant 858.80 Apr to Jun, 2020
2 Atlas Autos Ltd. Delivery Control Center 608.00 Julto Aug, 2020
3 Atlas Autos Ltd. Engine Manufacturing Plant 501.60 Sept to Oct, 2020
4 Atlas Autos Ltd. Spare parts Store 638.40 Nov to Dec, 2020
5 Atlas Autos Ltd. Finish Good Store 995.60 Jan to Mar, 2021

Kindly issue us the respective generation license accordingly enabling us to add clean/ renewable energv
as per the vision and rules of NEPRA.

For & on behalf of
Atlas Energy limited

\\\.\v\"’

Magsood Ahmad
Chief Executive Officer

Atlas Energy Limited
Registered Office: 26/27 km, Lahore - Sheikhupura Road, Sheikhupura.
Mailing Address: Building No. 64/XX, Khayaban-e-Igbal, DHA Phase 111, Lahore.
Ph.: (92-42) 37132637-38, Fax: (92-42) 37132634
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Certified True Copy of resolutions of the Board of Directors passed by
circulation on February 4, 2019

Resolved:

“That Mr. Magsood Ahmed, Chief Executive Officer of the Company, be and is hereby
authorised to file; (i) an application for grant of Generation License; (ii) any other
clarification submission application petition or document in support thereof; (iii) to make
any oral or written representations on behalf of the Company before the National Electric
Power Regulatory Authority and any other body, organization, department judicial and
quasi-judicial body in relation to the aforesaid filings and to do all other acts deeds, things
and matters as may be deemed expedient in giving effect to the aforesaid resolution.

Further Resolved:

that Mr. Magsood Ahmed, Chief Executive Officer of the Company may further delegate
the aforesaid powers, in writing, to one or more persons, as deemed expedient from time to
time.”

Further Resolved:

“that these resolutions duly certified by one of the Directors of the Company or the
Company Secretary be communicated to the concerned parties which shall constitute the
Company’s mandate to the concerned parties and shall remain in force until
revoked/changed by notice in writing to the concerned parties.”

Certified True Copy

Q‘L(/\ tv\/%

Khalid Mahmood
Company Secretary

Atlas Energy Limited
Registered Office: 26 / 27 km, Lahore-Sheikhupura Road, Sheikhupura.
Mailing Address: 64-XX, Khayaban-e-Igbal, Phase-III, DHA, Lahore.
Ph: (92-56) 3406192-94, 3406202, (92-42) 37132644, 37132638 Fax: (92-42) 37332812
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(M Atl aSEn er gy Application for Generation License

858.80 kWp On-grid Solar PV Plant

3(5)(a)(ii) Certified Copies of Memorandum & Article of
Association (Certified by SECP)



COMPANY LIMITED BY SHARES

Memorandum of Association

of

ATLAS ENERGY LIMITED
The name of the Company is ATLAS ENERGY LIMITED.
The Registered Office of the Company will be situated in the Province of Punjab.
The objects for which the Company is established are to do all or any of the following:

To design, insure, build, establish, own, operate, maintain, manage electric power generating

plants for the generation, supply & transmission of electric power and in relation thereto, to

establish, fix, carry out and maintain without limitation, any ancillary works, cables, wire

meter, lines, overhead lines, sub stations, switching stations, interconnect facilitiess* any 3.
stations, transmission facilities, civil, electrical and mechanical works, subject to apgfotal of ¢ 6‘;9’
concern authority (National Electric Power Regulatory Authority).

To carry on the business of power generation and in relation thereto, to generate,
transmit, distribute and sell electric power to the public sector, including the Wat
Development Authority, National Transmission and Despatch Company, Gove

Government bodies, and the private sector, subject to approval of concern authorit
Electric Power Regulatory Authority).

To manufacture, purchase, import or otherwise acquire, construct, own, process, operate an
maintain buildings, workshops, warehouses and other storage facilities, apparatus, fixtures,
fittings, plants, machinery, materials, and things as may be necessary, incidental to or
convenient in connection with power generating plant for the generation of electric power and
or in connection with supply, transmission and distribution of electric power.

To buy, sell, manufacture, repair, alter, improve, exchange or let out, import, export and deal in
all works, plant, machinery, engines, tanks, cylinders, valves, regulators, testing equipment,
tools, utensils, appliances, cookers, stoves, heaters, apparatus, products, materials, substances,
raw materials, chemicals, natural gas (whether in vaporized form or liquefied), liquefied
petroleum gas, fuel oil, coal, lubricants, articles and things and to manufacture, experiment

with, render marketable and deal in all products, incidental to or obtained in the business carried
on by the Company.

To purchase, take on lease or tenancy or in exchange, hire, take options over or otherwise
acquire for any estate or interest whatsoever and to hold, develop, work, cultivate, deal with and
turn to account concessions, grants, decrees, licenses, privileges, claims, options, leases,
property, real or personal or rights or powers of any kind which may appear to be necessary or

convenient for the business of the Company but not to act as a leasing company or property
developer.

To sell, exchange, mortgage, let on royalty or tribute, grant licenses, easements, options and
other rights over and in any manner deal with or dispose of the Company’s property or any part
thereof for such consideration as may be thought fit and in particular for stocks, shares or

securities of any company but in any event not to act as an investment company or leasing
company.



10.

11

12.

14.

15.

16.

18.

19.

To establish laboratories and to employ and promote scientific research and invention, patronize
such invention and enter into manufacture in collaboration with outside parties for transfer of
technology from abroad and to promote transfer of technology from Pakistan abroad, and to
carry on business in all other allied fields permissible by law.

To invest and deal with any surplus moneys of the Company not immediately for the time being
required for any of the purposes of the Company in such investments as may be thought proper
and to hold, sell or otherwise deal with such investments but in any event not to act as an
investment company.

For the purposes of the business of the Company only, to advance money upon such terms as
the Company may approve, and to guarantee the obligations and contracts of customers and
others but not to act as a banking company.

To apply for, purchase or otherwise acquire and protect, prolong and renew whether in Pakistan
or elsewhere any patents, patent rights, brevets d’invention, trade marks, design licenses,
protections, concessions and the like conferring any exclusive or non-exclusive or limited right
to use any secret or other information as to any invention, process or privilege which may seem
capable of being used for any of the purposes of the Company or the acquisition, ich may
seem calculated directly or indirectly to benefit the Company and to use,: q{qbﬁn)dé}i

manufacture under grant, licenses, privileges in respect of, or otherwi

S ﬁ.;t.&h to acc ) (h
; £ ariyﬁwdy"dﬁnp\: &

property, rights and information so acquired and to carry on any busing
therewith.

3 1% O
To get insured against losses, damages, risks, accidents and liabilitieg @f aﬂ?}{cmds whlch:%ay ,")‘
affect the company whether in respect of its contracts, agreements, ad vr,mes 6‘r§‘ in ®
respect of servants or employees or directors of the company, or ‘ﬁré pe ;gpn perty
belonging to or leased to or hired by the company, either by setting apart 'ﬂds of‘i‘he compah
or by effecting such insurance and in later case to pay the premium thereon.

To train personnel and workers, in Pakistan and/or abroad, to obtain technical proficiency in
various specialties connected with the business of the Company.

To undertake and execute any project the undertaking whereof may seem desirable, and either
gratuitously or otherwise.

To procure the Company to be registered or recognized in any foreign country or place.

To acquire and undertake all or any part of the business, property, goodwill and liabilities of any
person or company carrying on any business which the Company is authorized to carry on or
possessed of property suitable for the purposes of the Company.

To adopt such means of making known the business and/or services of the Company as may

seem expedient and in particular by advertising in the press, or in the other media or by way of
participation in exhibitions.

. For the purposes of the Company, to purchase, manage, acquire by lease, mortgage, dispose of,

sell, exchange, turn to account any part of the property and rights of the Company.

To employ or appoint any persons, experts, consultants, advisers, contractors (including O&M
contractors), brokers in connection with the business of the Company.

To pay for any property or rights acquired by the Company, either in cash or fully paid shares or
by the issue of securities, or partly in one mode and partly in another and generally on such
terms as may be determined.



20.

21.

22.

23.

24.

25.

26.

27.

Only in connection with the business of the Company to open and operate any current,
overdraft, loan, fixed or savings bank accounts for the Company, and draw, make, accept,
discount, endorse, execute and issue promissory notes, bills of exchange, bills of lading and
other negotiable or transferable instruments or securities and to advance money to the
Company’s executives, officers and employees/agents/customers and others having dealings
with the company but in any event not to act as an investment, banking or finance company.

In connection with the business of the Company only, to give guarantees and indemnities for
the payment of money or the performance of contracts or obligations by this Company but in
any event not to act as an investment, banking or finance company.

To borrow and where required, to secure the payment of money in such manner as the Company
shall think fit and in particular by the creation of mortgages and charges over the (present and
future) property, assets and/or undertaking of the Company and/or by issue of debentures,
participation term certificates, term finance certificates and other securities charged upon all or
any of the Company’s property both present and future, and to purchase, redeem and pay off
any such securities.

To take, or otherwise acquire, and hold shares in any other company having object

. .. . . . T o
or in part similar to those of this Company or carrying on any busm&s@*‘&ﬂ&ﬁﬁ‘é’ ¢
conducted so as directly or indirectly to benefit this Company but in ar}fmy}'q&e’ht not to

investment company. He e

To enter into partnership or into any agreement or agreements for
interests, cooperation, joint venture, reciprocal concession and/or fa
company whether or not having objects similar to those of this Compal
act as managing agents,

superannuation, death benefits, funds or schemes for the benefit of, and to give, award or
procure the giving or awarding, of donations, pensions, gratuities, allowances, annuities,
emoluments or other benefits whatsoever to any persons who are or have at any time been in the
employment or service of the Company or of any company which is its holding or which is a
subsidiary of either the Company or any such holding company or of any company which is
otherwise allied to or associated with the Company, or who are or have at any time been
Directors or officers (or held comparable or equivalent offices) of the Company or of any or of
any such other company, and also to the wives, widows, families and dependents of any such
persons; to establish, subsidise or subscribe to any institutions, associations, clubs or funds
which may be considered likely to benefit all or any such persons; to make payments for or
towards the insurance of any such persons; to establish, support and maintain any form of
profit-sharing, share purchase, share incentive, share option or employees’ share scheme for any
such persons eligible to participate in them or benefit from them (or to trustees on their behalf)
for the purposes of or in connection with the operation and enjoyment of any such scheme.

To enter into any agreement or agreements with any government or other authority, supreme,
municipal, local or otherwise, that may seem conducive to all or any of the objects of the
Company and/or to obtain from such government or authority including the State Bank of
Pakistan or National Electric Power Regulatory Authority (NEPRA) any rights, concessions or
privileges, licenses which the Company may think desirable to obtain and to carry out, exercise
and comply with any such arrangements, rights, privileges, concessions and licenses.

To pay all or any costs charges and expenses preliminary and incidental to the promotion,
formation, establishment and registration of the Company and to pay any development costs
incurred (whether before or after the incorporation of the Company) by the sponsors of the
Company in connection with any project of the Company.



28.

29.

30.

31.

32.

34.

35.

36.

To pay brokerage or commission to any person or persons in consideration of his/their
subscribing, or agreeing to subscribe, whether absolutely or conditionally, for any shares or
debentures of the Company, or for procuring or agreeing to procure subscriptions whether
absolute or conditional for the same which brokerage or commission may be paid either in cash
or shares of the Company, credited as fully paid up.

To amalgamate, consolidate, or merge, either in whole or in part, with or into any other
companies, associations, firms or persons carrying on any trade or business of a similar nature
to that which this Company is authorized to carry on.

To resolve, settle disputes by negotiation, conciliation, mediation, arbitration, litigation or other
means, judicial or extra judicial, and to enter in compromise agreement with creditors, members
and any other persons in respect of a difference or dispute with them and to exercise the power
to sue and be sued and to initial or oppose all actions, steps, proceedings or application which
may seem calculated directly or indirectly to benefit or prejudice, as the case may be, the
interest of the Company or of its members.

To do all or any of the things herein in any part of the world either_as=Fiifciigia agents
contractors or otherwise, and either alone or in conjunction with othgx/{@’i“i “anty ‘:evg}y&
act as managing agents. 7 9
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To provide engineering, construction, consultancy and design st fviceg.and radio and otﬁg
communication systems and services, and any facilities, equipmgrit anﬁginstallationi
related to such services and systems or otherwise, subject to permis r‘g’n 0

calculated directly or indirectly to enhance the value of or render pr y of the
Company’s property or rights or which it may be advisable to undertake with a view to
improving, developing, rendering or turning to account any property real or personal belonging
to the Company or in which the Company may be interested and to do all or any of the above
things either as principals, agents, contractors or otherwise, and either alone or in conjunction
with others and either by or through agents, sub-contractors, trustees or otherwise, and to do all
such things as are incidental or conducive to the attainment of the above objects but in any event
not to act as managing agents.

To do all and everything necessary, suitable or proper or incidental or conducive to the
accomplishment of any of the purposes or the attainment of any of the objects or the furtherance
of any of the powers hereinbefore set forth, either alone or in association with other corporate
bodies, firms or individuals or with any Government authority or public or quasi-public
authority or any other authority, and to do every other act or thing incidental or appertinent to or
arising out of or connected with the business or powers of the Company or part thereof,
provided the same be lawful.

IT IS HEREBY UNDERTAKEN that the Company shall not engage in the banking business or
Forex, illegal brokerage, business of a finance, investment, leasing or insurance company, or
non-banking finance company or as a modaraba management company, or the business of land
development or a managing agency or any unlawful business and that nothing in the objects
clause shall be construed to entitle it to engage in such business directly or indirectly. The
Company shall not launch multi-level marketing (MLM), Pyramid or Ponzi schemes.

Notwithstanding any thing stated in any object clause, the company shall obtain such other
approval or license from the competent authority, as may be required under any law for the time
being in force, to undertake a particulars business.

The liability of the Members is limited.



The authorized capital of the Company is Rs. 500,000,000 (Rupees five hundred million)
divided into 50,000,000 (Fifty million) shares of Rs. 10 (Pak Rupees Ten) each, with power of
the Company, specifically, to increase the authorized share capital to include a further issue
including of preference shares and generally, to increase or reduce the capital and to divide the
shares in the capital for the time being into several classes in accordance with the provisions of
the Companies Act, 2017 and any rules made there under, and to attach thereto respectively
such preferential, deferred, qualified or special rights, privileges or conditions as may be
determined by or in accordance with the Articles of Association of the Company for the time
being, and to vary, modify or abrogate any such rights, privileges or conditions in such manner
as may for the time being be provided by the Articles of Association of the £ TPARY
accordance with law. 't"’o((\‘?a




We, the several persons, whose names and addresses are subscribed below, are desirous of being
formed into a Company in pursuance of this Memorandum of Association, and we respectively agree to
take the number of shares in the capital of the Company indicated herein below against our respective

names:

12 Khayaban-e-
Yusuf H Bukhari, 5%
1 Saquib Hussain Shirazi " Pakistani Business 42000-0509678-5 Street, Phase 6,
Shirazi
DHA,
Karachi
10-B/11, South
. . [brahim Al . Business Park Avenue i
2301. . 5
2. Frahim Ali Khan Khan Pakistani Exccutive 42301-8765118-9 Phase I, DHA, (One)
.//
g House No
Chaudhry S . .
3, Magsood Ahmed Muhammad Pakistani Business 152022632390-1 | 297/B.EME, 1
Sudi Executive (One)
adiq ooy -
RTIEIED TO BE. TRU EBCb/ﬁiV
N 3 .
Total Number of sharpp taken '
i | | emree) \

Jo i
. DITIONAL J83K Coupanies || )
Date the 137 day of May 2016 ¥ AEGSTRATION OFFICE

" LAHORE.

Witnesses to the above signature

National Institutional Facilitation Technologies (Private) Limited
5% Floor, AWT Plaza,

1.1. Chundrigar Road,

Karachi

Pakistan



THE COMPANIES ORDINANCE, 1984

(COMPANY LIMITED BY SHARES)

ARTICLES OF ASSOCIATION

OF

ATLAS ENERGY LIMITED

Table ‘A’ not to 1)

apply Companies Ordinance, 1984 shall not apply to the Company except
in 5o fur as they are repeated or contained in these Articles (as
modified and altered).

Definitions 2) In these Articles, the following words and expressions shall have
meanings as under, unless excluded by the subject or the context,
namely:

Articles means these Articles of Association originally framed or
as altered frorm time to time in accordance with the provisions of
the Ordinance and the Articles.

Board of Directors mcans collectively the Directors of the
Company holding office of Dircctors for the time being and from
time to time.

Chairman mcans the Chairman of the Board of Directors
appointed from time to time pursuant to these Articles,

Chief Executive means the Chief Executive for the time being of
the Company appointed from time to time pursuant to the Articles.

Commission mecans the Securities and Exchange Commission of
Pakistan constituted under the Securities and Exchange Comimission
of Pakistan Act, 1997,

Company means ATLAS ENERGY LIMITED

»
Directors mean the Directors of the Company for the time being,
including alternate Directors if any appointed by them.

Dividend includes a bonus.



=

General Meeting means an Annual General Meeting and/or an
Extraordinary General Meeting.

Member means a member of the Company within the meaning
of clause 21 of Section 2(1).

Memorandum means the Memorandum of Association of the
Company as originally framed or as from time to time altered in
accordance with the provisions of the Ordinance and the Articles.

Month means a calendar month according to the Gregorian Calendar,
Office means the Registered Office for the time being of the Company.

Ordinance means the Companies Ordinance, 1984 including all
statutory modifications thereof for the time being in force and
such other law as may from time to time be passed in substitution
or amendment thereof.

Proxy means an instrument in writing whereby .a,Member
authorizes another to vote for him at a meetitigir meetiigs aid

unless the context otherwise requires, mc}&ﬂ& an gmmfy cﬁﬂx\
[

constituted under a power of attorney. 9

“\

sF" "ﬁ

Register means the Register of Mem"berﬁ ﬂ bi kept pursuaxﬁ to ;!
Section 147. 4 ¢

m—

Special Resolution has the meaning assigned therc a y cﬂausc
(36) of Section 2(1).

Seal means the common seal of the Company.
Secretary means the Secretary for the time being of the Company.

In writing and written include printing, typewriting, lithography,
electronic transmission, including but not limited to facsimile,
telex and electronic mail or any other mechanical or electronic
process, as prescribed by section 3 of the Electronic Transactions
Ordinance, 2000 or partly one and partly the other and other modes
of representing or reproducing words in a visible form.

Unless the context otherwise requires, words signifying the singular
number shall include the plural number and vice versa.

Unless the context otherwise requires, words signifying the
masculine gender shall include the feminine gender.

Words importing persons shall include individuals, firms,
companies, corporations, government state or agency or any
association, trust or partnership (whether or not having a separately
legal personality).



Public Company

Business of the
Company

Minimum
subscription

Power to issue
shares of different
classes

Redeemable
shares and
securities

No partly paid
shares to be
issued

Issue of shares at
discount

Issue of shares

3)

4)

5)

6)

7

8)

9)

10)

The heading and marginal notes are inserted for convenience only
and shall not affect the interpretation or construction of these Articles.

PUBLIC COMPANY

The Company is a public limited company and the Board o
Directors shall have regard to the restrictions on the commencement
of business imposed under section 146 of the Ordinance, so far
as those restrictions are binding upon the Company.

BUSINESS

Any branch or kind of business which the Company is either
expressly or by implication authorised to undertake may be
undertaken by the Directors at such time or times as they shall
think fit, and further may be suffered by them to be in abeyance
whether such branch or kind of business may have been actually
commenced or not so long as the Directors may deem it expedient
not to commence or proceed with such branch or kind of business.

MINIMUM SUBSCRIPTION
For the purposes of Section 68(8), the minimu

which the Board may proceed to allotment s
(Rupees one million only).

F, 9’ ‘qufd \,,
SHARES i3 :,}1‘7‘ (‘

Subject to Section 90 and any rules in tha&a‘t‘,garc{madc undcmhc ;
Ordinance, any share in the Company may‘@e issued with such -
rights and restrictions as may from time to ti /@9 determined by
the Company in General Meeting. et s

Subject to Section 95(4)(a) and any rules in that regard made
under the Ordinance, the Company may issue shares which are to
be redeemed or any other redeemable security, on such terms and
in such manner as may be provided in the said Section and rules.

The Company shall not issue partly paid shares. In the case of an
issue of shares for cash, the amount payable on application shall
be the full nominal amount of the share, except where shares are
issued at a discount,

With the previous authority of the Company in General Meeting
and the sanction of the Commission and upon otherwise complying
with the provisions of Section 84, it shall be lawful for the Board
to issue shares in the capital of the Company at a discount.

The shares in the capital of the Company for the time being
remammg unissued, including any new shares resulting from an
increase in the authorized share capital, shall be under the control
of the Board which may allot or otherwise dispose of the same to
such persons, on such terms and conditions, with such rights and
privileges annexed thereto as the resolution creating the same



Allotment of
shares

Shares may be
issued for
consideration
other than cash

Commission for
placing shares.

Brokerage

Registration as
shareholders

Joint
shareholders

Death of joint
shareholders

Adembers right to
cerlificate

11)

12)

13)

14)

15)

16}

i
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shall direct, and if no such direction be given, as the Board shall
determine either at par or at premium or subject to Article 8 above
at a discount, with power to the Board to give any person the right
to call for and be allotted shares of any class of the Company at
par or at a premium or subject as aforesaid at a discount such
option being exercisable at such times and in such manner and
for such consideration, as the Directors think fit,

As regards any allotment of shares, the Board shall duly comply
with the provisions of Sections 68 to 73 as may be applicable.

The Board may allot and issue shares in the capital of the Company
as payment or part payment for any property / assets sold or
transferred to the Company, or for services rendered to the Company
in the ordinary course of its business, and shares so allotted shall

be issued as fully paid up shares and if so issued, shall be deemed
to be fully paid up shares,

The Company may at any time pay a commission to any person
for subscribing or agreeing to subscribe (whether absolutely or
conditionally) for any shares or debentures of the Company or
procuring or agreeing to procure subscriptions (whether absoluu
or conditional) for any shares or debentures of the Coppany &y

so that the amount or rate of commission shall nog »ee ’sucéh,)
amount or rate as is authorized by the Board of Difedtors- G)‘r stich
other rate as may be prescribed by the Comm ﬁ‘%onﬁnafer the
Ordinance) of the price at which the shares ax‘efissqed or of theds
nominal value of the debenture in each case sibscribed or to be
subscribed. In case any commission is to be ﬁmd the Company
shall comply with the provisions of Section 82 ef,;he: ‘Qrdmam;e

< an r@gpm /

Not more than four persons shall be registered as joint shareholders
except in the case of executors or trustees of a deceased member.
Shares may be registered in the name of any limited company or
other corporate body.

The Company may pay such brokerage as may be la
of any issue of shares or debentures.

1f any shares stand in the name of two or more persons, the person
first named in the Rogister shall, as regards receipt of Dividend
or service of notices and all or any other matters connected with
the Company, except voting at the meeting and the transfer of
shares, be deemed the sole holder.

In the case of the death of anyone or more of the persons named
in the Register as the joint holders of any share, the survivor or
survivors shall be the only person or persons recognized by the
Company as having any title to or interest in such share.

CERTIFICATES

Every person whose name is entered as a Member in the Register



Issue of 19)
certificates

Certificates in the  20)
case of joint
holders

Time for issue of  21)
certificates

Lost or mutilated  22)
certificates

shall be entitled to receive after allotment or registration of transfer
one certificate for all his shares or several certificates each for
one or more of his shares upon payment of such charge, if any,
as the Board may determine for every certificate after the first.

In accordance with the applicable laws, the certificates of title to
shares and duplicates thercof, when necessary, shall be issued
under the Seal of the Company and signed by one Director and
countersigned by the Company Secretary or such officers of the
Company as shall from time to time be authorized by the Board
for the purpose. Every person whose name is entered as a member
in the Register shall, without payment, be entitled to receive within
ninety (90) days afier allotment, or within forty-five (45) days of
the application for registration of transfer, one (1) certificate for
all the shares of each class registered in his name, or if the Board
so approves to several certificates each for one (1) or more of
such shares. However, in respect of each additional certificate,
the Board shall be entitled to charge such fee as it may determine,
from time to time. Every certificate of shares shall specify the
number and denoting numbers of the shares in respect of which
it is issued-and the amount paid up thercon.The Board may, by
resolution, determine either generally or in. &ny articylar case,

that the signature of any such Director o Ksﬁc fﬁ@@mpany
may be affixed on share certxfcatcgziy & micchanig or
electronic means, or be printed thcrcqiif'in the*hlods a{{d ma er
specified in such "resolution. : &3 ﬁ?

in respuct of a share or shares held jmml by “two or mnxc pgf ins
nyone o"f{gbz oint

Unless the conditions of issue of any shares, debentures or debenture
stock of the Company otherwise provide, the Company shall
within ninety days after the allotment and within forty five days
after receipt by the Company of the application for transfer of any
such shares, debentures or debenture stock, complete and have
ready for delivery the certificate of all shares, the debentures and
the certificate of all debenture stock allotted or transferred, and
unless sent by post or delivered to the person entitled thereto
within the period aforesaid the Company shall immediately
thereafter give notice to that person in the manner prescribed in
these Articles for the giving of notices tc Members that the
certificate is ready for delivery.

If a certificate of shares, debentures or debenture stock is proved
to the satisfaction of the Company to have been lost or destroyed
or, being defaced or, mutilated or torn, is surrendered to the
Company, and the Company is requested to 1stue a new certificate
in replacement thereof, the Company shall, after making such
enquiry as it may deem fit, advise the applicant within thirty days
from the date of application the terms and conditions (as to
indemnity and otherwise and as to payment of the actual expenses
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incurred on such enquiry and of a fee not exceeding one rupee)
on which the Company is preparcd to issuc a new certificate and
a time for compliance therewith or of the reasons why the Company
is unable to issue a new certificate, as the case may be, and in the
former case if the applicant shall within the time allowed comply
with the terms and conditions specified, the Company shall issue
a new certificate to the applicant within forty-five days from the
date of application,

TRANSFER OF SHARES

No transfer shall be registered unless a proper instrument of
transfer together with the certificate(s) of shares has been delivered
to the Company. The instrument of transfer of any share shall be
signed both by the transferor and the transferce and the transferor
shall be deemed to remain holder of the share until the name of
the transferce 1s entered in the Register in respect thereof.

(1) The instrument of transfer of any share shall be substantially
in the following form or as near thereto as circumstances
will admit:

ATLAS ENERGY LIMITED

1 of in consideralion of the.

sum of Rupees (Rs. only) paid te-Bie bysis
of (the "Transferee"), do hcrct:yﬁanglﬁf 1o,

the Transferce the share(s) numbered e 1

__inclusive, in ATLAS ENERGY LIMITED to
Transferee, his executors, administrators and assigns, subject
conditions on which [ held the same at the timie of the exccu 1 n hergof, and
1, the Transferee, do hereby agree to take the said shzxrc(s‘i $\§bjcé1 to the
Condmnns aforcsa(d 3 S

} ¢
As witness our hands this day of 20
WITNESS: Signature,
Transferee
Signature __ o
Name oo
CNIC No. . s
Full Address. ... . . ...
WITNESS: Signature
Transferor
Signature ... CNIC No. / Passport No.
Name in case of foreigner
CNIC No. . FullNeme . .
Full Address . . Father's/Husband's
Name —
Nationality —
Occupation

Full Address -
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(ii)  Every instrument of transfer shall be left at the office for
registration, accompanied by the certificate of the shares 1o
be transferred, and such other evidence as the Board may
require to prove the title of the transferor or his right to
transfer the shares, and upon payment of the proper fee, the
transferee shall be registered as a member in respect of such
shares. The Board may waive the production of any cetificate
upon evidence satisfactory to them of its loss or destruction.

The Directors shall not refuse to register any transfer of fully paid
up shares unless the instrument of transfer is defective or invalid
or is not accompanied by the certificate of shares to which it relates
or due to non-payment of a fee, if any, as prescribed by the Board
of Directors. The Directors may also decline to recognize any
instrument of transfer unless it is accompanied, in addition to the
certificate of shares to which it relates, by such other evidences as
the Directors may reasonably require to show the right of transferor
to make the transfer. The Directors may, on such terms and subject
to such conditions, including without l:mnlatsoWgubmls onmof

indemnities, as the Directors may in their \\ukf’mserctmn\

determine, waive the requirement for the proqﬁgﬁon L}f-imy ccmﬁwta
upon evidence satisfactory to them of its lds?ur ﬁestructlon
il v: ‘ "}

If the Board refuses to register a transfer of. sharas, it shall wzﬁn

30 (thirty) days or such other period as mayﬂ);e regulred*by the /

applicable laws, afier the date on which the mst(ﬁﬁwn; of trai /jlef
was lodged with the Company, send to the transferee and the
transferor notice in writing of the refusal indicating the defect or
invalidity to the transferee, who shall, after removal of such defect
or invalidity, be entitled to re-lodge the instrument of transfer
with the Company. Furthermore, the Directors shall not incur any
liability for, in a bonafide manner, registering or acting upon a
transfer of shares, although the same may, by reason of any fraud
or other cause not known to the Directors, be legally inoperative
or insufficient to pass the property in the shares proposed or
professed to be transferred, and although the transfer may, as
between the transferor and transferee, be liable 1o be set aside, and
notwithstanding that the Directors may have notice that such
instrument of transfer was signed or executed and delivered by the
transferor in blank as to the name of the transferee or the particulars
of the shares transferred, or otherwise in defective manner.

On giving seven days prior notice, the transfer books and the
Register may be closed during such time as the Board of Directors
think fit, not exceeding the whole forty-five days in each year but
not exceeding thirty days at a time.
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TRANSMISSION OF REGISTERED SHARES

The executor or administrator of a deceased member or a person
nominated under Section 80 or the holder of a succession certificate
shall be the only persons recognized by the Company as having
any title to the shares, except in cases of joint-holders, in which
case the surviving holder or holders, or the executor or administrator
of the last surviving holder shall be the only person entitled to be
so recognized. The Company shall not be bound to recognize such
executor or administrator unless the executor or administrator
shall have obtained probate or letters of administration or other
legal representation, as the case may be, from a court of competent
jurisdiction provided nevertheless that in special cases as determined
by the Board, it shall be lawful for the Board to dispense with the
production of probate or letters of administration or such other
legal representation, including a succession certificate, upon such
terms as to indemnify or otherwise as the Board may deem fit.

(a)  Any person becoming entitled to shares in consequence of
the death or insolvency of theg holder of such shares, shall
have the right, subject to verification by the Board and on

giving such indemnities as may be required, to receive

and give a discharge for any Dividend or other moneys -
payable or other advantages arising in respect of the s

to which he would be entitled if he were the 3¢
holder of the shares, but he shall have no right ;r

notice of, attcnd or vote at any Gencral Meeu

(b) :
suspend rcglstratmn as they would have had in thc case 6?"‘
a transfer of the share by that Member before his death or
insolvency as the case may be.

ALTERATION OF CAPITAL

The Company may by ordinary resolution and subject to compliance
with the requirements of Section 92:

{a) increase the authorized share capital by such sum, to be
divided into shares of such amount, as the resolution shall
prescribe;

(b)  consolidate and divide its share capital into shares of larger
amount than its existing shares;

(¢) by sub-division of its existing shares or any of them, divide
the whole or any part of its share capital into shares of
smaller amount than fixed by the Memorandum; and




(d)  cancel any shares which, at the date of the passing of the
resolution have not been taken or agreed to be taken by
any person and diminish the amount of its share capital by
the amount of the shares so cancelled.

Offersof shares o 30)  The Board may from time to time increase the issued share capital

existing Members by such sum as they think fit. Further issue of shares shall be
carried out in accordance with the provisions of the Ordinance.
Provided that fractional shares shall not be offered and all fractions
less than a share shall be consolidated and disposed of by the
Company and the proceeds from such disposition shall be paid to
a charitable institution or as decided by the Board of Directors.

Ranking of new 31)  Except so far as otherwise provided by the conditions of issue, or
shares by these Articles, any capital raised by the creation of new shares
shall be considered part of the original capital, ranking pari passu
with the existing shares, and shall be subject to the provisions herein
contained with reference to transfer and transmission, and otherwise.

Reduction of 32)  Subject to Section 96, the Company may, by Special Resolution,
capital reduce its share capital in any manner consistent with the law.

Power to modify 33)  Variations of the sharcholders rights may be effected by the
rights Company in accordance with the provisions of bemon 108,

Share premium 34)
account

Al
‘:‘-,‘ |
{b) m wrnmg, off the expenses of, or I ?

the Company;

(¢)  in providing for the premium payable on the redcmption
of any redeemable preference shares or debentures of the
Company; or :

(d)  in paying up unissued shares of the Company to be issued
as fully paid bonus shares.

GENERAL MEETINGS

Statutory Meeting  35)  The statutory general meeting of the Company shall be held within
the period required by section 157.

Annual General 36) A General Meeting, designated as the Annual (General Meeting,
Meeting shall be held in accordance with the provisions of Section |58,
within eighteen Months from the date of its incorporation of ihe
Company and thereafter once at least in ¢very calendar year,
within a period of four Months following the close of each financial
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year of the Company, but in such manner that an Annual General
Meeting is held in every calendar year and not more than fifteen
Months elapses between any two consecutive Annual General
Meetings, and subject to the above, each such Annual General
Meeting shall be held at such time as may be determined by the
Board, Unless otherwise allowed by the Commission, Annual
General Meetings shall be held in the town in which the Office
is situated, and each such Annual General Meeting shall be held
at such location in that town as the Board may determine.

All General Meetings other than Annual General Meetings shall
be called Extraordinary General Meetings.

The Board may, whenever they think fit, call an Extraordinary
General Meeting and Extraordinary General Meetings shall also
be called on such requisition, or in default, may be called by such
requisitionists, as provided for by Section 159.

NOTICE OF GENERAL MEETINGS

(a) Notice of a8 General Meeting shall be sent in the manner
hereinafier mentioned at least twenty one days before the
date on which the meeting is to be convened to all such
persons as are under these Articles or the Ordinance entitled
to receive such notices from the Company and shgllspecify
the place, day and hour of the meeting ang-tfé rature,
the business to be transacted thereat. \

(®)

(¢)  Where any special business, that is to say B‘usmessmthgp*
than consideration of the accounts, balance sheet and the
reports of the Directors and Auditors, the declaration of
Dividend, the appointment and fixation of the remuneration
of Auditors and the election of Directors (all such matters
being herein referred to as ordinary business) is to be
transacted at a General Meeting, there shall be annexed to
the notice of such meeting a statement setting out all such
facts as may be material for the consideration of such business
including the nature and extent of the interest (whether direct
or indirect) of any Director, and where the item of business
involves approval of any document, the time and place
appointed for inspection thereof, and to the extent applicable
such a statement shall be annexed to the notice also in the
case of ordinary business to be transacted at the meeting.

(d)  Where a resolation is intended to be proposed for
consideration at a General Meeting in some special or
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particular form, a copy thereof shall be annexed to the
notice convening such meeting.

{e)  IfaSpecial Resolution is intended to be passed at a General
Meeting, the notice convening that meeting shall specify
the intention to propose the resolution as a Special Resolution,

(f)  Anotice for a General Meeting convened for the election
of Directors shall state the number of Directors to be elected
at that meeting and the names of the retiring Directors,

(g)  The notice of every General Mecting shall prominently
specify that a proxy may be appointed who shall have the
right to attend, demand and join in demanding a poll and
vote on a poll and speak at the meeting in place of the
Member appointing him and shall be accompanied by a
form of proxy acceptable to the Company.

The accidental omission to give notice of a meeting 1o, or the non-
receipt of notice of a meeting by, any person entitled to receive
notice shall not invalidate the proceedings at that meeting.

PROCEEDINGS AT GENERAL MEETINGS

No business shall be transacted at any GcnqratM;gnng unless a
quorum is present at the time whcn,ihq medting proceeds to
business; save as herein etherw,:s& i)rbv;glpd (unle’ﬁs ;
otherwise in the Ordinance) at leastiwo Embers’present ty person
or by proxy representing twcmysﬁvc per cent (25*%) ofthe totul
voting power shall be a quomm‘ };»; :

%

dc

representative duly appointed in piﬁ'Suﬁnce of Sec e “1 62 shal.l
be deemed to be a Member present persailall
this Article.

If within half an hour from the time appointed for the meeting a
quorum is not present, the meeting, if called upon the requisition
of Members, shall be dissolved; in any other case, it shall stand
adjourned to the same day in the next week at the same time and
place, and, if at the adjourned meeting a quorum is not present
within half an hour from the time appointed for the meeting the
Members present, being not less than two, shall be a quorum,

The Chairman, if any, of the Board of Directors shall preside as
Chairman at every General Meeting of the Company or if there is
no such Chairman or if he shall not be present withiu fifteen (15)
minutes after the time appointed for the holding of the meeting or
is unwilling to act, any one of the Directors present may be elected
to be Chairman of the meeting, or if no dircctor is present, or if all
the Directors present decline to take the chair, the Members present
shall choose one of their members to be Chairman of the meeting,
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No business shall be discussed at any General Meeting except the
election of a chairman so long as the chair is vacant.

(1) At a General Meeting, a resolution put to the vote of the
meeting shall be decided on 4 show of hands unless a poll is
(before or on the declaration of the show of hands) demanded:

(a) by the chairman of the meeting; or

(b) by at least one Member present in person or by proxy
if not more than seven such members are personally
present, and by two such members present in person
or by proxy if more than seven such members are
personally present; or

(c) by any Member or Members present in person or by
proxy holding not less than one-tenth of the issued
capital which carries voting rights,

(ii)  Unless a poll be demanded, at any General Meeting a
declaration by the Chairman of the ‘ngﬂm&g resolution
“has on a show of hands been carrjed, ot Ay %&hgahtmously,
or by a particular majority, or i - é N entry to that, effect
in the book containing the mif ofahe pm?mzdmgs f the
Company shall until the confrary @pmvcd be ayxdcp e of
the fact without proof of th cﬁunﬁacr or proportionof the

votes recorded in favour of fagafb,st such resol‘imon,

/
If a poll is demanded, it shall be tak&rmn accordance wWith the
provisions of Section 168, and the result ohhcgoil,shﬁ—ﬂ’ﬁc deemed
to be the resolution of the meeting at which the poll was demanded.

Every question submitted to a meeting shall be decided in the first
instance by a show of hands and in case of equality of votes, the
Chairman shall, both on a show of hands and at the poll, have a
casting vote in addition to the vote or votes to which he may be
entitled as a Member and/or proxy or corporate representative.

A poll demanded on the election of & Chairman or on a question
of adjournment shall be taken forthwith. A poll demanded on any
other questions shall be taken at such time, not being more than
fourteen days from the day on which the poll is demanded, as the
Chairman of the mecting directs,

The demand of a poll shall not prevent the continuance of the
meeting for the transaction of any business other than the question
on which a poll has been demanded.

VOTES OF MEMBERS

Subject to any special rights or restrictions as to voting upon
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which any share may be issued or may for the time being be held,
on a show of hands, every Member present in person and being
a holder of ordinary shares shail have one (1) vote and every
person present as general proxy who is not 8 Member of the
Company or who is a Member not qualified to vote on behalf of
a holder or holders of ordinary share shail have one (1) vote and
upon & poll every Member present in person or by Proxy shall
have one (1) vote for every share held by him in respect of which
he is entitled to vote,

In case of an clection or removal of a Director, the provisions of
Section 178 and Article 68 and 69 respectively shall apply.

Where a company or other corporation is 4 Member of the
Company, a person duly appointed to represent such company at
a meeting of the Company in accordance with the provisions of
the Ordinance, shall not be deemed to be a proxy and shall be
entitled to exercise the same powers on behalf of the the Company
or corporation which he represents as that compgajf"ﬁ’r egrpq%
could exercise if it were an individual Mcm};érwf the\Cempd
present in person. The production before or &l the,mect mocting of % @\‘
copy of such resolution duly atgned by one. ﬁmxc sor or sccrs;,lry )
of such company or corporation and ccmflﬂd bfy him as beinf a =
true copy of the resolution shall be aucapi‘cd bythc Companyzas -+
sufficient evidence of the validity of his aphn;nm‘mnt A comp%ny
or corporation which is a Member of the C&@gany But which is
not resident in Pakistan may appoint a reprcschwtwﬁ ag aforcs;n/
by facsimile transmission which, if purporting to be bentby such
company or corporation, need not be certified as a true copy as
aforesaid.

On a poll, a Member entitled to more than one vote need not, if
he votes, use all his votes or cast all the votes he uses in the same
way.

In the case of joint holders, the vote of the senior holder present,
whether in person or by proxy, shall be accepted to the exclusion
of the votes of the other joint holders; and for this purpose seniority
shall be determined by the order in which their names stand in
the Register.

A Member of unsound mind, or in respect of whom an order has
been made by any court having jurisdiction in lunacy may vote,
whether on a show of hands or on a poll, by his committee or

other legal guardian and any such committec or guardian may, on
a poll, vote by proxy.

No objection shall be raised to the qualification of any voter except
at the meeting or adjourned meeting at which the vote objected
to is given or tendered, and every vote not disallowed at such
meeting shall be valid for all purposes. Any such objection made
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in due time shall be referred to the Chairman of the meeting,
whose decision shall be final and conclusive.

On a poll, votes may be given either personally (including without
limitation & representative of a company or corporation authorized
under Article 51 of these Articles) or by proxy.

The instrument appointing & proxy shall be in writing under the
hand of the appointer or of his attorney duly authorized in writing,
or, if the appointer is a corporation, either under seal or under the
hand of an officer or attorney duly authorized. A proxy need not
be a Member of the Company.

The instrument appointing a proxy and the power of attorney or other
authority (if any) under which it is signed, or a notarially certified
copy of that power or authority, shall be deposited at the Office not
less than forty eight hours before the time for holding the meeting
at which the person named in the instrument proposes to vote, and
in default the instrument of proxy shall not be treated as valid.

An instrument appointing a proxy shall, as nearly as circumstances
will admit, be in the following form or in any other form which
the Board may approve:

ATLAS ENERGY LIMITED

H

being a member of ATLAS ENERGY LIMITED
votes, do herkby appoint

We
and entitled to

: __, fajling “him. -7

of as my/our proxy:{® yote for .
me/us and on my/our behalf, at the Annual or Extraor "}iry-(agg,r S

the case may be) General Meeling of the Company to be béld-on
the day of 20 ___ and at any adjournment thereof.

Signed by me this day of _ 20 .

{Signature of Member)
Witness to the Signature
1.

Full Name & Address

Proxy may 60)
demand poll

The instrument appointing a proxy shall be deemed to confer
authority to demand or join in demanding a poll.

Revocation of 61)
authority

A vote given in accordance with the terms of an instrument of
proxy shall be valid notwithstanding the previous death or insanity
of the principal or revocation of the proxy or of the authority
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under which the proxy was executed or the transfer of the shares
in respect of which the proxy is given, provided that no intimation
in writing of such death, insanity, revocation or transfer as aforesaid
shall have been received by the Company at the Office before the
commencement of the meeting or adjourned meeting at which the
proxy is used,

DIRECTORS
Number of 62)  The minimum number of Directors of the Company shall be three.
Directors The Board shall fix the number of Directors of the Company not

later than thirty five days before convening of the General Meeting
at which Directors are to be elected, and the number so fixed shall
not be changed except with prior approval of the General Meeting
of the Company.

First Directors 63)  The first Directors of the Company shall be as follows:
1. Mr. Saquib Hussain Shirazi
2. Mr. Frahim Ali Khan
3. Mr. Magsood Ahmed

Election of 64)  Subject 10 the provisions of these Articles and the Ordingaeesit
Directors Directors shall be elected by the Members in (mneryﬁa mg

i3

Period of office of  65) A Director ¢lected by the Members in General \d&ém‘ng shirdl’ holaf <

. i

elected Directors affice for a period of three years follmvmg the dat j?om;whtch his "4
clection is effective unless he resigns carlier, beco@ms disqualified,.
from being a Director or otherwise ceases to hold Qﬁxce € ;

9\ B o

Casual vacancies  66)  Any casual vacancy occurring among the Directors ﬁm?he‘ﬁllcd’
up by the Directors, and a person so appointed shall only, h‘old/
office for the remainder of the term of the Director in whose place
he is appointed. The Company shall, prior to every such
appointment, secure in the form prescribed for this purpose, the
consent and certificate of the person concerned consenting to act
as a Director and certifying that he is not ineligible to become a
Director and shall within fourteen days of his appointment file
such consent with the Registrar of Companies as required by
Section 184.

Eligibility for 67) The Members in General Meeting shall elect the Directors from
election as amongst persons who, not being ineligible in accordance with
Director Section 187, offer themselves for election as Directors in accordance

with this Article. Any person claiming to be eligible who desires
to offer himself for election shall, whether he is a retiring Director
or not, file with the Company not later than fourteen days before
the date of the General Meeting at which Directors are to be
elected, a notice that he, being eligible, intends to offer himself
for election as a Director at that meeting and that he consents to
act as a Director if elected. If such person is elected a Director,
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then the Company shall file his consent to act as a Director with
the Registrar of Companies within fourteen days of his election
as required by Section 184, A person offering himself for election
as a Director may withdraw his candidature at any time before
the holding of the election and may do so by withdrawing the
notice in which he offered himself for election, Not later than
seven days before the date of the meeting, the Company will notify
the Members of the persons offering themselves for election as
Directors at such meeting.

Procedure for 68) The provisions of this Article shall apply for the election of
election of Directors by the Members in General Meeting from amongst the
Directors candidates eligible for election, namely:

’) (a)  every Member present in person or by proxy shall have
such number of votes as is equal to the product of the
number of shares carrying the right to vote held by him
and the number of Directors to be ¢lected;

(b)  the number of votes calculated in accordance with the
preceding clause (a) may be given to a single candidate or
may be divided between any two or more candidates in
such manner as the person voting may choose; and

| e
Pl

(c)  the candidate who gets the highest number of vote§ shall;
be declared elected as Director and then ﬂ;ﬁ‘:ﬁ\%d‘dﬂ;@}&ho Ny
gets the next highest number of votes shylibe sptdeclartsl,
and so on until the total number of Diregtfirs to'be elected ™%,
has been so elected. HES i

i .
E g "
“v,"’" y

. N “. " ,Q : * ,..’;;"

Removal of 69)  The Company in General Meeting may removeNg-Piréctor from
Directors office by a resolution passed with the requisite niy tiber of votes

n determined in accordance with the provisions of Section 181, -~

Qualifying share  70)  The qualification of a Director, except for a nominee under Section
183 or a Director covered by the proviso to Section 187(h) shall
be holding of a share in the Company of the nominal value of Rs.
10/-. A first Director may act before acquiring his qualification,
but shall in any case acquire the same within two months from
his appointment and he shall be deemed to have agreed to take
the said share from the Company, and the same shall be allotted
to him accordingly.

Remunerationof 71)  The remuneration of the Directors shall, from time to time, be

Directors determined by the Board.
Special 723  Any Director who is an employee of the Company or who serves
remuneration on any committee or who devotes special attention to the business

of the Company, or who otherwise performs services which in the
opinion of the Directors are outside the scope of the ordinary
duties of a Director, may be paid such remuneration as the Board
may determine.
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ALTERNATE DIRECTORS

A Director who is about to leave or is absent for a period of three
Months or more from Pakistan may with the approval of the
Directors appoint any person who is eligible under Section 187
for appointment as a Director to be an alternate Director during
his absence from Pakistan and such appointment shall have effect
and such appointee, whilst he holds office as an alternate Director,
shall be entitled to exercise in place of his appointer all the
functions of his appointer as a Director of the Company but he
shall ipso facto vacate office as and when his appointer returns
to Pakistan or vacates office as a Director or removes the appointee
from office. Any appointment or removal under this Article shall
be effected by notice in writing under the hand of the Director
making the same, Such alternate Director may be one of the
Directors of the Company, in which case he shall be entitled to
act in both capacities. An alternate Director need not hold any
share qualification.

POWERS AND DUTIES OF DIRFCTORS
Borrowing Powers

(a)  The Directors may exercise all the mwhs gi;lhs— Comf;eg
to raisc money otherwise than by the isstie of sﬁkﬁas AR
to mortgage or chargc its under(akjng‘ﬁr property oF angv
part thereof and to issue debem‘ms cut mg
whether outright or as security for atty ub’lsé,atxon or,hah
or debt of the Company to any third: ég%rw Ty

{(b)  In exercising the aforesaid powers Of ﬂxt Cmﬁany, the
Directors may, from time to time and on such terms and
conditions as they think fit, raise money from banks and
financial institutions and from other persons under any
permitted system of financing, whether providing for payment
of interest or some other form of return, and in particular
the Directors may raise money on the basis of mark-up on
price, musharika, modaraba or any other permitted mode of
financing, and without prejudice to the generality of the
foregoing, the Directors may exercise all or any of the
powers of the Company arising under Section 196(2).

(¢)  Subject to the provisions of Article 75(a) in regard to the
issue of securities, the Directors may exercise all or any
of the powers of the Company arising under Sections 19(2),
87, 120 and 196 (2) and in particula: the Directors may
issue any security as defined in Seciion 2(1)(34) or may
issue any instrument or certificate representing redeemable
capital as defined in Section 2(1)(30/A) or participatory
redeemable capital as defined in Section 2(1)(25).
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Other Powers and Duties

(a)  The business of the Company shall be managed by the
Directors, who may exercise all such powers of the
Company as are not by the Ordinance or any statutory
modification thereof for the time being in force or by these
Articles are required to be exercised by the Company in
General Meeting, subject nevertheless to any regulation
of these Articles, to the provisions of the Ordinance, and
to such regulations being not inconsistent with the aforesaid
regulations or provisions, as may be prescribed by the
Company in General Meeting; but no regulation made by
the Company in General Meeting shall invalidate any prior
act of the Directors which would have been valid if that
regulation had not been made.

(b) A resolution at a meeting of the Directors duly convened
and held shall be necessary for exercising the powers of
the Company specified in Section 196(2).

The Directors may {from time to time and at any time by power
of altorney appoint any company, firm or person or body of
persons, whether nominated directly or indirectly (including any
Director or officer of the Company) by the Directors, to be the
attorney or attorneys of the Company for such purposes anq,,,\gﬁh
such powers, authorities and discretions (not cxceedm& t}msef
vested in or exercisable by the Directors under these A.mc’ies)* apii
for such period and subject to such conditions as 1he§fﬂmay thin
fit, and any such powers of atlorney may contain su;;h*proﬂmons
for the protection and convenience of persons deali rkg with any
such attorney as the Directors may think fit and may ¢ so au‘honze
any such attorney to delcgate all or any of the powers mghonﬁes
and discretions vested in him; and without prmuﬁ'ﬁh« 10 the

generality of the foregoing any such power of attornéy-may .

authorize the attorney to institute, conduct, defend, compound or
abandon any legal proceedings by or against the Company, whether
generally or any particular case.

The Company may exercise the powers conferred by Section 213
with regard 1o having an official seal for use abroad, and such
powers shall be vested in the Directors.

A Director of the Company or a firm of which such Director is a
partner or a private company of which such Director is a director
may with the consent of the Company in General Meeting hold
any office of profit under the Company provided that no such
consent is required where the office held is that of Chief Executive
or a full time employee or legal or technical adviser or banker.

Subject to authorization being given by the Directors in accordance
with Section 216, a Director shall not be disqualified from
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contracting with the Company either as vendor, purchaser or
otherwise, nor shall any such contract or arrangement entered into
by or ou behalf of the Company with any company or partnership
of or in which any Dircctor of the Company shall be a member
or otherwise interested be avoided nor shall any such Director so
contracting or being such member or so interested be liable to
account to the Company for any profit realized by any such contract
or arrangement by reason of such Director holding that office or
of the fiduciary relation thereby established.

A Director who, or whose spouse or minor child, is’in any way,
whether directly or indirectly, concerned or interested in any
contract or arrangement or proposed contract or arrangement with
the Company shall disclose the nature of such concern or interest
at a meeting of the Directors in accordance with Section 214,

Where by any contract or resolution of the Directors, an
appointment or a variation in the terms of an existing appointment
is made (whether effective immediately or in the future) of a Chief
Executive, whole time Director or Secretary of the Company, in
which appointment of any Director of the Company is, .or’iﬂ,gx
the contract or resolution becomes, in any way, whet 1: recﬂy
or indirectly, concemed or interested, the Compan s‘i{al i fmm
the Members of such appointment or variation n% the manner ”“y,,,ﬂ
required by Section 218 and shall comply with thj’ qu‘rements
of that Section in regard to the maintaining of suc ;Eontracts and
resolutions open for mspectmn by Members at the Ofﬁgc, the
provision of certified copies thereof and extracts lher&,from and

otherwise,

Except as provided in Section 216, a Director shall not vote in
respect of any contract or arrangement in which he is either directly
or indirectly concerned or interested nor shall his presence count
for the purpose of forming a quorum at the time of any such vote;
and if he does so vote, his vote shall not be counted.

The Company shall comply with the provisions of Section 219 of
the Ordinance with regard to the keeping of a register and the
entry therein of the particulars of all contracts and arrangements
or appointments of the kind referred to in Sections 214, 215,216
or 218 of the Ordinance separately for each Section, and with
regard to maintaining such register open for inspection by Members
at the Office, the provision of certified copies thercof and extracts
therefrom and otherwise.

A Director of the Company may be or become a director of any
other company promoted by the Company or in which the Company
may be interested as a vendor, shareholder ar otherwise and no
such Director shall be accountable for any beaefits received as a
director or member of such other company,
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All cheques, promissory notes, drafts, bills of exchange and other
negotiable instruments, and all receipts for moneys paid to the
Company, shall be signed, drawn, accepted, endorsed, or otherwise
exccuted, as the case may be, in such manner as the Directors
shall from time to time by resolution determine.

The Directors shall cause minutes of all Board meeting, committee
of Directors meeting and General Meeting of the Company to be
made in books provided for the purpose and kept at the office:

(a)  of all appoinunents of officers made by the Directors;

(b)  of the names of the Directors present at each meeting of
the Directors and of any committee of Directors;

(¢)  of all resolutions and proceedings at all meetings of the
Company, and of the Directors and of committee of
Directors;

and the Directors present at any meeting of Directors or committee
of Directors and all Members and proxies of Members present at
any General Meeting shall sign their names in books to be kept
for that purpose; and such minutes of such a meeting if purporting
to be signed by the chairman thereof, or by chairman of the next
succeeding meeting of the same body, shall be sufficient (.wd_;am
without any further proof of the facts therein stated. /, 0* R

The Directors on behalf of the Company may pay a ér&iully‘or
pension or allowance on retirement to any Director wba‘has“{;cid
any other salaried office or place of profit with the p,mpm)y or
to his widow or dependents and may make contributions tGany
fund and pay premiums for the purchase or provision of\‘ ‘ such
gratuity or pension or allowance. L

DISQUALIFICATION OF DIRECTORS
A Director shall ipso facto cease to hold office ifi-

(a)  he becomes ineligible to be appointed as a Director on any
one or more of the grounds specified in Section 187, or

(b}  he absents himself from three consecutive meetings of the
Directors or from all meetings of the Directors for a
continuous penod of three Months, whichever is the longer,
without leave of absence from the Directors; or

(¢)  he or any firm of which he is a partner or any private
company of which he is a director without the sanction of
the Company in General Meeting accepts or holds any
officc of profit under the Company other than that of a chief
executive or a legal or technical adviser or a banker; or
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(d)  he fails to obtain within two Months from the effective
date of his appointment or at any time thereafler ceases to
hold, the share qualification necessary for his appointment.

PROCEEDINGS OF DIRECTORS

The Directors may meet together for the despatch of business,
adjourn and otherwise regulate their meetings as they think fit.
Except or otherwise provided herein questions arising at any
meeting shall be decided by a majority of votes. In case of an
equality of votes, the Chairman shall have a second or casting
vote, A Director may, and the Secretary on the requisition of a
Director shall, at any time, summon a meeting of Directors, The
Board of Directors may determine to hold a meeting through audio
or video conferencing or any other technology whereby all the
Directors can, smmltaneously, communicate to and with each
other. A copy of the minutes of Directorsmeztin
furnished to each Director within fourt,zeg day, é QE 4ieh
Notice shall be given in writing to every Dir 161 or hid%
Dxr&ctor for any mcetmg of the Dxreﬁorsfa?xd such mx&e hall

by hlm to thc Company for Lh:s purpoqe %

Unless otherwise determined unammou:ﬁyﬁhy the D;ge‘c ts, the
quorum necessary for the transaction of the business o Directors
shall be majority of directors holding office for the time being.
An alternate Director whose appointment is effective shall be
counted in a quoram,

The continuing Directors may act notwithstanding any vacancy
in their body so long as their number is not reduced below the
number fixed by or pursuant to these Articles as the necessary
quorum of Directors.

The Directors may elect a Chairman of their meetings and determine
the period for which he is to hold office. If no such Chairman is
elected, or if at any meeting the Chairmas is not present within
thirty minutes after the time appointed for holding the same, the
Directors present may choose one of their numbers to be the
Chairman of such meeting only.

A meeting of the Directors at which a quorum is present shall be
competent to exercise all or any of the authorities, powers and
discretions by or under the Ordinance and ihese Articles for the
time being vested in or exercisable by the Lilrectors generally.

The Directors may delegate any of their powers to committees
consisting of such member or members of inzir body as they think
fit and may from time to time revoke such delegation. Any
committee so formed shall, in the exercise of the powers so
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delegated, conform to any regulations that may from time to time
be imposed upon them by the Directors,

All acts done at any meeting of the Directors, or of a committee
of Directors, or by any person acting as a Director shall
notwithstanding that it shall afterwards be discovered that there
was some defect in the appointment or continuance in office of
any such Directors or person acting as aforesaid, or that they or
any of them were disqualified or had vacated office, or were not
entitled 10 vote, be as valid as if every such person had been duly
appointed or had duly continued in office and was qualified and
had continued to be a Director and had been entitled to be a
Director and had been entitled to vote.

Subject to the provisions of Article 75(b) of these Articles, a
resolution in writing, signed by all the Directors (or in their absence
their alternate Directors) for the time being available (not being
less than the requisite quorum of Directors) or by all the members
of a committee for the time being available shall be as valid and
effectual as if it had been passed at a meeting of the Directors, or
as the case may be of such committee, duly called and constituted
in accordance with the provisions of these Articles. Such resolution
be contained in onc document or in several documents in like
form each signed by one or more of the Directors or mepbersof-
the commitiee concerned. A facsimile or email trans }M'asye sent
by a Dircctor or a member of the committee shall g Beemeg 10
be a document signed by him for the purposes of fﬂxs Arﬁpﬁ e, ’%1
Subject to any rules framed under or any regulatz&s or‘dwectwes
issued pursuant to the Ordinance, Directors o Membcrs ofa
commitiee may take part in a meeting of the . @;sctors ora-"
committee by usmg any ccmmunicat:on equipment which allows -~
everybody partxcxpalmg in the meeting to speak to an hxzar each
other. Taking part in this way will count as being present at the
meeting. Meetings will be treated as taking place where the largest
group of the participants are or, if there is no such group, where
the Chairman of the meeting is present,

CHIEF EXECUTIVE

The Company shall have an office of Chief Executive which shall
be filled from time to time by the Directors who may appoint a
Director or (subject to Section 201) any other person to be the
Chief Executive for a period not exceeding three years and on
such terms and conditions as the Directors may think fit, and such
appointment shall be made within fourteen days from the date on
which the office of Chief Executive falls vacant. Upon the expiry
of his term of appointment, the Chicf Executive shall be eligible
for re-appointment. If the Chief Executive at any time is not
already a Director he shall be deemed to be a Director of the
Company. The Chief Executive may be removed from office in
accordance with the provisions of Section 202.
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The Chief Executive shall receive such remuneration as the
Directors may determine and it may be made a term of his
appointment that he be paid a pension and/or gratuity and/or other
benefits on retirement from his office.

The Directors may entrust to and confer upon the Chief Executive
any of the powers exercisable by them as they may think fit, and
may confer such powers for such time, and to be exercised for
such time, and to be exercised for such objects and purposes, and
upon such terms and conditions, and with such restrictions as they
may think fit and may from time to time revoke, alter or vary all
or any of such powers.

OTHER APPOINTMENTS

The Company Secretary may be appointed by the Directors from
time to time for such term, at such remuneration and upon such
conditions as they may think fit. The directors may from time to time
remove, dismiss him from office and appoint another in his place.

THE SEAL

The Directors shall provide for the safe cu:;t/od? of the Scakwhxch
shall only be used by the authority of the Dj czm s pr.of axcommi ec
of the Directors authorized by the Direftofs on that-behalf; and
every instrument to which the Seal sha & affited shail*\:;thct B
signed by one Director and countersigned by the Secretary or b;
a second Director or by some otheriérsan appointed by the
Directors for that purpose or be sxgnvd }:y the Chief E&ecu,tw
alone, but so that the Directors may by rc:%gluhon determine ph er
generally or in any panticular case, that the mgnatum of the Chief
Executive, any Director and/or Secrctary may b Y some
mechanical means to be Spccxﬁed in such rcsolunon including
without limitation by printing, lithography or stamping.

DIVIDENDS AND RESERVES

The Company in General Meeting may declare Dividends, but no
Dividends shall exceed the amount recommended by the Directors.

The Directors may from time to time pay to the Members such
interim Dividends us appear to the Directors to be justified by the
profits of the Company.

No Dividends shall be paid otherwise than out of profits of the
year or any other undistributed profits and in the determination
of the profits available for Dividends the Directors shall give due

regard to the provisions of the Ordinance, in particular Sections
83, 235 and 248.

(a) The Directors may, before recommending any Dividend
set aside out of the profits of the Company such sums as
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they think proper as a reserve or reserves which shall, at
the discretion of the Directors, be applicable for meeting
contingencies, or for equalizing Dividends, or for any other
purpose to which the profits of the Company may be
properly applied, and pending such application, at the like
discretion, either be employed in the business of the Company
or be invested, subject to the provisions of the Ordinance,
in such investments (other than shares of the Company) as
the Directors may from time to time think fit.

(b)  The Directors may also carry forward any profits which
they may think prudent not to distribute, without setting
them aside as a reserve,

Apportionment of  107)  All Dividends shall be declared and paid according to the amounts
Dividends paid on the shares. All Dividends shall be apportioned and paid
proportionally to the amounts paid or credited as paid on the shares
during any portion or portions of the period in respect of which
the Dividend is paid. If any share is issued on terms providing
that it shall rank for Dividend as from a particular date, such share
shall rank for Dividend accordingly.

Effect of transfer  108)

Payment by post 109) The Dividend in respect of any share shall be pald fo thc reglsiercd f
holder of such share or to his banker or to a financial institution: %
(as defined in Section 2(1)(15A)) nominated ‘by him for the. . /
purpose. Unless otherwise instructed in writing by the reglstercd //
holder of a share, any Dividend payable in cash in respect-of Such~
share may be paid by cheque or warrant sent through the post by
registered mail to the registered address of the holder or, in the case
of joint holders, to the registered address of that one of the joint
holders who is first named on the Register or to such banker or
financial institution as may have been nominated by the registered
holder. Every such cheque or warrant shall be made payable to the
order of the person to whorn it is sent. Anyone of two or more joint
holders may give effectual receipts for any Dividends payable in
respect of the shares held by them as joint holders.

Time for payment  110)  All Dividends shall be paid within the periods specified in Section

of Dividend 251 of the Ordinance.
Dividend not to 111} No Dividend payable in respect of a share shall bear interest
bear interest against the Company,
Unclaimed 112y  All Dividends unclaimed for one year, after having been declared,
Dividends may be invested or otherwise made use of by the Directors for

the benefit of the Company until claimed, and the Company shall
not deemed to be a trustee in respect thereof.
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With the sanction of a General Meeting, any Dividend may be
paid wholly or in part by the distribution of specific assets and in
particular of paid up shares or debentures of any other company
or in any one or more of such ways. Where any difficulty arises
in regard to such distribution, the Directors may settle the same
as they think expedient, and in particular may issue fractional
certificates and fix the value for distribution of such specific assets
or any part thereof and may determine that cash payments shall
be made to any Members upon the footing of the value so fixed,
in order to adjust the rights of all Members, and may vest any
such specific assets in trustees upon trust for the Members entitled
to the Dividend as may seem expedient to the Directors,

ACCOUNTS

The Directors shall cause to be kept proper books of account with
respect to:-

()  all sums of money received and expended by the Company
and the matters in respect of which the receipts and
expenditures take place;

(b)  all sales and purchases of goods by the Company;

(¢)  all assets of the Company;

(d) all liabilities of the Company; and / @:

(e)  where the provisions of Section 0(‘1 )epof the Ot@nahfx
are applicable, such particulars/relatifig to utilization &£}

material or labour or to other upms{or items of cost 88
may be prescribed. . /
The books of account shall be kept at thc\i{ﬂ'&u 6r at such glher
place in Pakistan as the Directors may decide and shall beopen
to inspection by the Directors during business hours. If the Directors
decide to keep the books of account at a place other than the Office

they shall comply with the directions contained in the proviso to
Section 230(1),

The Company shall preserve in good order the books of account
of the Company in respect of any financial year for such period
as is required by law following the close of that year.

The Directors shall from time to time detcrmine whether and to
what extent and at what times and places and under what conditions
or regulations the accounts and books of the Company or any of
them shall be open to the inspection of Members not being Directors
and no Member (not being a Director) shall have any right of
inspecting any account or books or papers of the Company except
as conferred by the Ordinance or authorized by the Directors or
by the Company in General Meeting.
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The Directors shall arrange to place before the Annual
General Meeting of the Company at some date not later
than eighteen Months after the incorporation of the
Company and subsequently once in every calendar year,
a duly audited balance sheet and profit and loss account,
conforming to the requirements of Sections 234, 237, 238
and 240 and prepared by a date not more than four Months
before the date of such meeting and having the auditor's
report attached thercto, and a report of the Directors,
conforming to the requirements of Section 236.

As required by Section 241, the balance sheet and profit and
loss account shall first be approved by the Directors and when
so approved shall be signed by the Chief Executive and at
least one Director, but if on account of his absence from
Pukistan or other reason the signature of the Chief Executive
cannot be obtained, the balance sheet and profit and loss
account shall be signed by at least two Directors for the time
being in Pakistan, and in every such case a statement signed
by those two Directors shall be joined to the balance sheet

and profit and loss account stating the reason why the slgnaturc N

of the Chief Executive was not obtained.

o
The Directors may authorize the Chairman orf,u;e C ;c
Executive to sign the report of the Directors whxéh‘ma

be signed accordingly, but in the absence of any such auéomy
the report of the Directors shall be signed as x‘équxfcd by
Section 236(3) in the same manner as the balancq shee% and
profit and loss account.

A copy of the balance sheet, profit and loss account and tlie i

reports of the Directors and auditors shall be sent not less
than twenty one days before the date of the Annual General
Meeting to the Members and other persons entitled to receive
notices of General Meetings in the manner in which notices
are to be given hereunder and a copy thereof shall be kept for
a period of at least twenty-one days before the meeting at the
Office for inspection by the Members,

After the balance sheet, profit and loss account and the reports
of the Directors and auditors have been laid before the Annual
General Meeting of the Company, such number of copies
thereof along with prescribed documents, signed by the
signatories thercto shall be filed with the Registrar of
Companies within thirty days from the date of the meeting
and the Company shall also comply with the provisions of
Section 242(2) where applicable.

The Directors shall in all respects comply with the provisions of
Sections 230 to 247 of the Ordinance, or any statutory modification
thereof for the time being in force,




CAPITALIZATION OF PROFITS

Power 1o 121) The Company in General Meeting may upon the recommendation

capitalize of the Directors resolve that it is desirable to capitalize any part
of the amount for the time being standing to the credit of any of
the Company's reserve accounts or to the credit of the profit and
loss account or otherwise available for distribution, and accordingly
that such sum be set free for distribution amongst the Members
who would be entitled thereto if distributed by way of Dividend
and in the same proportions on condition that the same be not
paid in cash but be applied either in or towards paying up any
amounts for the time being unpaid on any shares held by such
Members respectively or paying up in full unissued shares or
debentures of the Company to be allotted and distributed as fully
paid up to and amongst such Members in the proportion aforesaid,
or partly in the one way and partly in the other, and the Directors
shall give effect to such resolution.

Effect of 122) Whenever such a resolution as, aforesaid shall have been passed
resolution to the Directors shall make all appropriations and applications of the
capitalize undivided profits resolved to be capitalized thereby, and all

allotments and issues of fully paid shares or debentures, if any,
and generally shall do all acts and things required to give effect
thereto, with full power to the Directors to make such provision
by the issue of fractional certificates or by payment in cash or
otherwise as they think fit for the case of shares Qfﬁﬁﬁﬁmﬂg‘\ﬁ
becoming distributable in fractions and aho 10, 8y QT

person to enter on behalf of all the Members mmded g;,ej:c mtdx)x
an agreement with the Company providing for the»&flotme&t, CREAN
them respectively, credited as fully paid up, of anx“further shards  * ‘;E
or debentures to which they may be entitled upon such .
capitalization, or (as the case may require) for thé; paying up by
the Company on their behalf, by the application thereto of'their &
respective proportions of the profits resolved to-bg: capatahzcd of"
the amounts or any part of the amounts remaining unpatdon )
existing shares, and any agreement made under such authomy
shall be effective and binding on all such Members.

vr
ud

AUDIT

Auditors 123)  Auditors shall be appointed and their duties regulated in accordance
with Sections 252 to 255 of the Ordinance, or any statutory
modifications thereof for the time being in torcc

NOTICES

Notice to Member  124) (a) A notice may be given by the Company to any Member
either personally or by sending it by post to him to his
registered address or by courier or (if he has no registered
address in Pakistan) to the address, if any, within Pakistan

supplied by him to the Company for the giving of notices
to them,
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(b)  Where anotice is sent by post, service of the notice shall
be deemed to be effected by properly addressing, prepaying
and posting a letter containing the notice and, unless the
contrary is proved, to have been effected at the time at
which the letter would be delivered in the ordinary course

of post.
Notices by 125) If a Member has no registered address in Pakistan and has not
advertisement supplied to the Company an address within Pakistan for the giving

of notices to him, a notice addressed to him or to Members
generally and advertised in a newspaper circulating in the province
in which the Office is situated shall be deemed to be duly given
to him on the day on which the advertisement appears. In all such
cases, the Company shall also comply with the requirements of
the proviso to Section 50(3) of the Ordinance where applicable.

Notice to joint 126) A notice may be given by the Company to the joint holders of a

holders share by giving the notice to the joint holder named first in the
Register in respect of the share.

Notice to legal 127) A notice may be given by the Company to the persons entitled to

representatives a share in consequence of the death or insolvency of a Member

by sending it through the post in a prepaid letter addressed to

them by name, or by the title of representatives of the deceaed.
or assignee of the insolvent or by any like descrj t{,ibﬁifqts;;ti?é’ N
address (if any) in Pakistan supplied for the purposg/by: thepersons s\
claiming to be so entitled, or (until such an addféss hagbeen soy, ¥
supplied) by giving the notice in any manner in/Whichi the same &
might have been given if the death or insolvency had nét occurred. ;. )

Notice to foreign  128) Notwithstanding anything hereinabove to the contt giy%jnbaddiﬁcn e ‘/
shareholder to any other notice it or he shall be entitled to receivey  Member, // '
which is a foreign corporation, company or individualshall be
given notice, if applicable, by facsimile transmission, electronic
mail addressed to such Member at the facsimile number or
electronic mail address supplied by it or him to the Company.

Notices of 129) Notice of every General Meeting shall be given in same manner
General Meetings hereinbefore authorized to (a) every Member except those Members
who (having no registered address within Pakistan) have not supplied
1o the Company an address within Pakistan for the giving of notices
to them, (b) every Member of the Company being a foreign corporation
or company which has supplied to the Company a facsimile number
or electronic mail address for the sending of notices to it, (c) every
person entitled to a share in consequence of the death or insolvency
of a Member, who but for his death or insolvency would be entitled
to receive, notice of the meeting, and (d) the auditors of the Company.

Binding value of  130) Every person who, by operation of law, transfer or other means
prior notices whatsoever shall become entitled to any shares shall be bound by
every notice in respect of such shares, which previously to his name
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and address being entered on the Register shall have been duly
given to the person from whom he derived his title to such shares,

WINDING-UP

If the Company shall be wound up, the liquidator may, with the
sanction of a Special Resolution of the Company and any other
sanction required by the Ordinance, divide amongs! the Members
in specie or kind the whole or any part of the assets of the Company
(whether they shall consist of property of the same kind or not)
and may, for such purpose, set such value as he deems fair upon
any property to be divided as aforesaid and may determine how
much division shall be carried out as between the Members or
different classes of Members, The liquidator may, with the like
sanction, vest the whole or any part of such assets in trustees upon
such trusts for the benefit of the Members or any of them as the
liquidator with the like sanction shall think fit, but so that no
Member shall be compelled to accept any shares or other securities
whereon there is any liability.

SECRECY

Save as otherwiw provided in the Ordinance, no Member or othu

without the permission of Directors of the Company for the nmz‘s\
being or any person authorized in this beh ‘}ay ig-Birectors or.,
to require discovery of or any informatio fréspegf!ng any detail ©
of the Company's trading or any matter w xch is or may be in lhc
nature of a trade sceret, mystery of trade ¢ rscu:ct process orof -
any matter whatsoever which may relate o-the’ gonduct of the:
business of the Company and which in the oph nion of the; Dmctors,«
will be inexpedient in the interest of the Members of the Compaﬂy
1o communicate to the public.

INDEMNITY

Every Director or officer of the Company and every person
employed by the Company as Auditor shall be indemnified out of
the funds of the Company against all liability incurred by him as
such Director, officer or Auditor in defending any procecdings

whether civil or criminal, in which judgement is given in his
favour, or in which he is acqumcd or in connection with any
application under Section 488 in which relief is granted to him
by the Court.

DISPUTE RESOLUTION
In the event of a dispute, claim or controversy arises between the

Company, its management or its sharecholders, or between
shareholders inter se, or the directors inter se, all steps shall be
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taken to settle the dispute and resolve the issue through mediation
by an accredited mediator before taking recourse to formal dispute
resolution such as arbitration or litigation.

Whenever any difference arises between the Company on the one
hand and any of the Members, their executors, administrators or
assigns on the other hand, touching the true intent or constructien

or the incident or consequence of these Articles gr of the : taiﬁtes&\
or touching anything there or thereafter done, czn:ﬁcdied ‘omitted™ ‘\\
or suffered in pursuance of these Articles of 6‘1’ th@stamté‘i&w T
touching any breach or alleged breach of thesé Arficles, or any;, ©
claim on account of any such breach, or allege breac@a or otherwise ; :
relating to the premises, or to these Articles.or fo any statuté &
affecting the Company or to any of the affau‘s\ of the Company, ¢
every such difference shall, as a condition prccedmt to any other '
action at law be referred in conformity with the Arbitmtmn
1940, or any statutory modification thereof and any rules made
there under, to the decision of an arbitrator to be appointed by the
parties in difference or if they cannot agree upon a single arbitrator,
to the decision of two arbitrators of whom one shall be appointed
by each of the parties in difference, or in the event of the two
arbitrations not agrcemg, then of an umpire to be appointed by
the two arbitrators, in writing, before proceeding on the reference,
and such decision shall be final and binding on the parties.

v,-’
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We, the several persons, whose names and addresses are subscribed bek@w‘ arp des1rous of tiémg
formcd intoa Company in pursuancc of this Articles of Assocxanon and we r&gpcctlvcly' agne ;

respective names:

Dated the 13th day of May 2016

Witnesses to the above signatures

==L CJP

Sr, Name and | Father's Name Nﬁ}‘{.“:fy" CNIC | Residential |ng of
No.| Surname in Full in Full former | Occupation | Number | 8ddressin jghgpes| Signature
Nationality Full
1, | Saquib Hussain Yusuf H. Pakistani Business 42000- |12, Khayaban-| 1
Shirazi Shirazi 0509678-5) e-Bukhari, |{One)
5th Street,
Phase 6,
DHA,
Karachi.
2. | Frahim Ali Khan. | Ibrahim Ali Pakistani Business 42301- |10-B/L, South) 1
Khan Bxecutive |§755118-9] Park Avenug, | (One)
Phase 1,
DHA,
Karachi.
3. | Magsood Ahmed Chaudhry Pakistani Busin 35202- | yipuce Ho. i
Muhammad M 398, EME, | (Oue)
Sadiq Thokar Niaz ‘
ig, Lahore,

FDTO-8E

" fotal Number

ta

National Institutional Facilitation Technoiog:es (Private) Limited
5th Floor, AWT Plaza,
LI, Chundrigar Road,
Karachi
Pakistan

e

/h}

{Three)
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858.80 kWp On-grid Solar PV Plant

Details of Generation Facility

Project Profile

Project Size 858.80 kWp

. Atlas Honda Limited (Sub Assembly Plant) 26/27km Lahore-Skp
Location

Road Skp.
Type of Project Roof Mounted
Construction Period 2-3 Months

Energy Generation

Project Profile

Capacity Factor 15.60 %
h Energy Generation Units 1,173,602 kWh

Degradation Factor First Year 2.5% & remaining 24 Years 0.7%
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Model & Technical Details of Equipment

PV Modules

Type of Module

No. of Modules

Type of Cell

ﬂ Dimension of each Module
Total Module Area

Frame of Panel

Weight of one Module

No of Solar Cells in each module
Efficiency of module
Maximum Power (Pmax)
Voltage @ Pmax

Current (@ Pumax

Open circuit voltage (Voc)
Short circuit current (Is)

Maximum system open Circuit Voltage

Cheetah HC JKM400M-72H

2,147 (2,147 * 400 Wp = 858,800)

Mono crystalline

2008x1002x40mm(79.06x39.45x1.57 inch)

2.012016 m2

Anodized aluminium alloy

22.5kg

144 (6x24)

19.88%

400 Wp

417V

9.60 A

49.8V

10.36A

1000VDC (IEC)
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Inverters

Size & Model 60 KW-SUN2000-60KTL-M0
Input Operating Voltage Range 200 Vto 1000 V
Efficiency of inverter 98.7 %
Max. Allowable Input voltage 1100V
Max. Current 22A
Max. Power Point Tracking Range 200 V to 1000 V
Output electrical system 3 Phase AC
Rated Output Voltage 380 to 480
Power Factor (adjustable) 0.8 LG...0.8 LD
Power control MPP tracker
Rated Frequency 50 Hz
h Mounting Structure
Structure Galvanized Iron
Tilt Angle 8°
Degradation Factor First Year 2.5% & remaining 24 Years 0.7%

Data Collecting System

Continuous online logging with data logging software to

System Data portal,
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3(5)(h) Feasibility Report
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858.80 kWp On-grid Solar PV Plant

1. Executive Summary
The feasibility study examines the costs, practicality, and likely outcome of a solar photovoltaic (PV)
installation on the rooftop of below site:

Location

Atlas Honda Limited (Sub Assembly Plant) 26/27 km, Lahore-Sheikhupura Road, Sheikhupura.

2. Project Brief

ﬂ Atlas Energy intends to install 858.80 kWp Solar Power Plants in owner premises to provide electricity
under PEPA mode. The installed capacity of plants is proposed by critically analyzing the current load
and future load projections of site.

The main outcomes of the feasibility report are given below:

e Technical Site Analysis
e Financial Analysis

2.1. Technical Site Analysis: The project site is suitable for a solar PV energy system. For the purpose
of estimation of power generation potential, solar insolation is assumed to be "good”. Panel azimuth
(10° South East & 10° North West), panel tilt (8°) and satisfactory roof condition and structure are
also assumed. Anticipated System Information: The projects in will accommodate 858.80 kWp
solar PV system with a projected annual production of 1,173,602 kWh/ year with use of a
JKM400M-72H (400 Wp) PV panel.

n 2.1.1. Site Coordinates & Location:
The project site is the rooftop and exact coordinates of the project site are as below:

Coordinate

Latitude: 31°40'47.6"N
Longitude: 74°0522.5"E

Field Type: Fixed tilt plane
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Location Map:
A bird's eye view of the project site is given in the figure below:
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2.1.3. Design Layout:
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2.14. Site Conditions:
The following tasks were carried out:

e Global Horizontal Irradiation, annual and inter-annual variation was assessed.

e Near shading objects were taken into account for placement of PV modules.

e Area required for selected module technology was calculated. Keeping in view available area
and minimum inter row shading, tilt angle and appropriate spacing was calculated from near
shading objects.
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2.1.5. Technology Review & Selection:

PV Modules

Type of Module Cheetah HC JKM400M-72H

No. of Modules 2,147 (2,147 * 400 Wp = 858,800)

Type of Cell Mono crystalline

Dimension of each Module 2008x1002x40mm(79.06x39.45x1.57 inch)
N  Total Module Area 2.012016 m2

Frame of Panel Anodized aluminium alloy

Weight of one Module 22.5kg

No of Solar Cells in each module 144 (6x24)

Efficiency of module 19.88%

Maximum Power (Pmax) 400 Wp

Voltage @ Pumax 417V
n Current @ Prax 9.60 A

Open circuit voltage (Voc) 49.8V

Short circuit current (Isc) 10.36A

Maximum system open Circuit Voltage 1000VDC (IEC)
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Inverters

Size & Model 60 KW-SUN2000-60KTL-M0O
Input Operating Voltage Range 200 V to 1000 V

Efficiency of inverter 98.7 %

Max. Allowable Input voltage 1100V

Max. Current 22 A

Max. Power Point Tracking Range 200 Vto 1000 V

Output electrical system 3 Phase AC
Rated Output Voltage 380 to 480
Power Factor (adjustable) 0.8LG..0.8LD
Power control MPP tracker
Rated Frequency 50 Hz

Mounting Structure

Structure Mild Steel/ Aluminum
Tilt Angle 8°
Degradation Factor First Year 2.5% & remaining 24 Years 0.7%

Data Collecting System

Continuous online logging with data logging software to

System Data portal,
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2.1.6.

2.1.7.

2.1.8.

2.1.9.

858.80 kWp On-grid Solar PV Plant

Solar PV Yield Estimation and Simulation of Site:

The energy yield prediction provides the basis for calculating project revenues. The aim is
to predict the average annual energy output for the lifetime of the proposed power plant.
To estimate accurately the energy produced from a PV power plant, information is needed
on the solar resource and temperature conditions of the site. Also required are the layout
and technical specifications of the plant components. A number of solar energy yield
prediction software packages are available in the market. These packages use time step
simulation to model the performance of a project over the course of a year. PV Syst software
has been used for energy yield prediction for this site and its results are given below. Details
of the simulation steps are presented in the following sections:

Working Conditions: Zero Grid Export
The solar system will have automatic mechanism to ensure that PV power currently
generated by the inverters always matches the current power consumption of the site load.
A closed loop control system of inverter AC output is implemented in reference to energy
flow at grid connection point which will reduce inverter AC output of the inverter if site
load will be less than the solar production.

Plant Characteristics

Generation Voltage: 230/400 V three phase four wire system Power Factor at rated power:
1 Frequency: 50 Hz Generation characteristic: Inverter has built-in features of controllable
active power ramp following grid disturbance or normal connection, voltage regulation and
frequency response. There are no additional control metering and instrumentations.

Design Parameters:
The following tasks were carried out for PV layout and shading.

a) Assessment of shading (horizon and nearby building).

b) Outline layout of area suitable for PV development.

c¢) Designing row spacing to reduce inter-row shading and associated shading losses.

d) Designing the layout to minimize cable runs and associated electrical losses.

e) Creating access routes and sufficient space to allow movement for maintenance
purposes.

f) Choosing a tilt angle that optimizes the annual energy yield according to the latitude
of the site and the annual distribution of solar resource.

g) Module cleaning strategy.

h) Simulating the annual energy losses associated with various configurations of tilt
angle, orientation and row spacing. The optimized configuration and simulation results
are given in section "Energy Yield Prediction"

i) PV layouts of the site are given in view in the following section.
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Meteo data:

Atlas Honda Limited

Grid-Connected System: Simulation parameters

Project : AHL Sub Assembly Project
Geographical Site Atlas Honda Limited Country
Situation Latitude 31.68°N Longitude
Time defined as Legal Time Time zone UT+5 Aititude
Albedo 0.20

Pakistan

74.09° E
209 m

Meteonorm 7.2 (1981-1990) - Synthetic

Simulation variant :

New simulation variant

Simulation date
Simulation for the

25/01/20 14h33
1st year of operation

Simulation parameters

System type

No 3D scene defined, no shadings

LID - Light Induced Degradation
Module Quality Loss

Moduie Mismatch Losses
Strings Mismatch loss

Module average degradation
Mismatch due to degradation

Year no
Imp RMS dispersion

Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
1 Loss factor
0.4 %/year Vmp RMS dispersion

Collector Plane Orientation Tilt 6° Azimuth -10°
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings No Shadings
User's needs : Uniimited load (grid)
PV Array Characteristics
PV module Si-mono Model JKM 400M-72H-V
Custom parameters definition Manufacturer Jinkosolar
Number of PV modules In series 19 modules In parallel 49 strings
Total number of PV modules Nb. modules 931 Unit Nom. Power 400 Wp
Array global power Nominal (STC) 372 kWp At operating cond. 341 kWp (50°C)
Array operating characteristics (50°C) Umpp 702V Impp 485A
Total area Moduie area 1873 m? Cellarea 1689 m?
Inverter Model SUN2000-60KTL-MO_400Vac
Custom parameters definition Manufacturer Huawei Technologies
Characteristics Operating Voltage 200-1000 V Unit Nom. Power 60.0 kWac
Max. power (=>30°C) 66.0 kWac
Inverter pack Nb. of inverters 5 units Total Power 300 kWac
Pnomratio 1.24
PV Array loss factors
Array Soiling Losses Average loss Fraction 4.0 %
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%
Thermal Loss factor Uc (const) 18.0 W/m2K Uv (wind) 0.0 W/m2K/ m/s
Wiring Ohmic Loss Globai array res. 12 mOhm Loss Fraction 0.7 % at STC

2.0 %

0.7 %

1.0 % at MPP
0.10 %

1.2 %/year
0.4 %/year

Incidence effect (IAM): User defined profile

0° 30° 50° 65°

70°

75° 80° 85° 90°

1.000 1.000 1.000 0.957

0.918

0.865 0.759 0.532 0.000

PVsyst Evaluation mode
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Grid-Connected System: Simulation parameters

System loss factors

Wiring Ohmic Loss Wires: 3x300.0 mm? 30m

Loss Fraction
Unavailability of the system

7.3 days, 3 periods Time fraction

PVsyst Evaluation mode

0.4 % at STC
20%
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Grid-Connected System: Main results

Project : AHL Sub Assembly Project

Simulation variant : New simulation variant
Simulation for the 1st year of operation

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tit 6° azimuth -10°

PV modules Model JKM 400M-72H-V Pnom 400 Wp

PV Array Nb. of modules 931 Pnom total 372 kWp
Inverter Model SUN2000-80KTL-MO_400Vac 60.0 kW ac
Inverter pack Nb. of units 5.0 Pnom total 300 kW ac
User's needs Unlimited load (grid)

Main simulation results

Performance Ratio PR  78.32 %

System Production Produced Energy 519.6 MWhl/year  Specific prod. 1395 kWh/kWp/year

Normalized productions {per installed kWp): Nominal power 372 kWp Performance Ratio PR
8 T T T T T T T T T T T 10 T T T T T T T T T
3 Lc : Collection Loss (PV-array losses) 0.92 kWh/kWp/day - PR : Performance Ratio (Yf/ Yr): 0.783
7+ Ls : System Loss (inverter, ...) 0.14 kWh/kWp/day -
L Yf: Produced useful energy (inverter output) 3.82 kWh/kWp/day

Energy
Performance Ratio PR

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov  Dec T Jan Feb Mar Apr  May  Jun Jul Aug Sep Oct Nov

New simulation variant
Balances and main results

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m2 kWh/m?2 °C kWh/m2 kWh/m2 Mwh MWh
January 88.8 42.80 11.26 97.6 9L.5 31.64 31.14 0.856
February 110.4 46.30 15.50 119.5 112.5 37.84 34.00 0.764
March 153.0 64.40 21.17 160.6 151.3 49.08 46.24 0.773
April 166.8 82.40 26.53 170.5 160.5 50.85 44.61 0.702
May 189.6 96.70 32.16 191.0 180.0 55.37 54.51 0.767
June 190.0 98.70 31.94 190.1 179.1 55.48 54.63 0.772
July 170.8 96.80 30.81 171.1 161.0 50.59 49.82 0.782
August 171.2 97.20 30.22 173.6 163.4 51.58 50.81 0.786
September 163.1 74.40 28.03 169.6 159.7 50.69 49.93 0.790
October 129.6 66.30 24.66 137.5 129.4 41.80 41.18 0.804
November 96.2 44.70 17.99 105.4 98.9 33.13 32.63 0.832
December 85.1 39.10 13.16 95.0 89.1 30.55 30.08 0.850
Year 1714.6 849.80 23.66 1781.4 1676.4 538.60 519.58 0.783
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio

PVsyst Evaluation mode



User's needs

Unlimited load (grid)

PVSYST V6.86 25/01/20 Page 4/6
Grid-Connected System: Special graphs
Project : AHL Sub Assembly Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -10°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 931 Pnom total 372 kWp
Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac
Inverter pack Nb. of units 5.0 Pnom total 300 kW ac
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Grid-Connected System: P50 - P90 evaluation

Project : AHL Sub Assembly Project

Simulation variant : New simulation variant
Simulation for the 1st year of operation

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tit 6° azimuth -10°

PV modules Model JKM 400M-72H-V Pnom 400 Wp

PV Array Nb. of modules 931 Pnom total 372 kWp
Inverter Model SUN2000-60KTL-MO_400Vac 60.0 kW ac
Inverter pack Nb. of units 5.0 Pnom total 300 kW ac
User's needs Unlimited load (grid)

Evaluation of the Production probability forecast

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:

Meteo data source Meteonorm 7.2 (1981-1990)

Meteo data Kind Monthly averages Synthetic Multi-year average
Specified Deviation Climate change 3.0 %

Year-to-year variability Variance 3.0 %

The probability distribution variance is also depending on some system parameters uncertainties
Specified Deviation PV module modelling/parameters 1.0 %
Inverter efficiency uncertainty 0.5 %
Soiling and mismatch uncertainties 1.0 %
Degradation uncertainty 1.0 %

Global variability (meteo + system) Variance 3.5 % (quadratic sum)

Annual production probability Variabllity 18.7 MWh
P50 535.2 MWh
P90 511.2 MWh
P95 504.4 MWh

Probability distribution

0.50 T

| ! | v T T T T T T
0as b

E P50 = 535170 KWh
040
035 F
030 | £_Grid simul =

0.25 E__ 519583 kWh

Probability

020 |
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015

010 P95 = 504394 kWh

sl Db Lo b bl g g
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E_Grid system production kWh

PVsyst Evaluation made
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Meteo data:

Atlas Honda Limited

Grid-Connected System: Simulation parameters

Project : AHL Frame Line Welding Project
Geographical Site Atlas Honda Limited Country
Situation Latitude 31.68° N Longitude
Time defined as Legal Time Time zone UT+5 Altitude
Albedo 0.20

Pakistan

74.09° E
209 m

Meteonorm 7.2 (1981-1990) - Synthetic

Simulation variant :

New simulation variant

Simulation date
Simulation for the

25/01/20 14h46
1st year of operation

Simulation parameters

System type

No 3D scene defined, no shadings

LID - Light Induced Degradation
Module Quality Loss

Module Mismatch Losses
Strings Mismatch loss

Module average degradation
Mismatch due to degradation

Year no
Imp RMS dispersion

Incidence effect (IAM): User defined profile

Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
1 Loss factor
0.4 %/year Vmp RMS dispersion

Collector Plane Orientation Tilt 6° Azimuth 90°
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings No Shadings
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Mode! JKM 400M-72H-V
Custom parameters definition Manufacturer  Jinkosolar
Number of PV modules In series 19 modules In parallel 24 strings
Total number of PV modules Nb. modules 456 Unit Nom. Power 400 Wp
Array global power Nominal (STC) 182 kWp At operating cond. 167 kWp (50°C)
Array operating characteristics (50°C) Umpp 702V Impp 238A
Total area Module area 917 m? Cellarea 827 m?
Inverter Model SUN2000-60KTL-MO_400Vac
Custom parameters definition Manufacturer Huawei Technologies

Characteristics Operating Voltage 200-1000 V Unit Nom. Power 60.0 kWac

Max. power (=>30°C) 66.0 kWac
Inverter pack Nb. of inverters 3 units Total Power 180 kWac

Pnom ratio 1.01
PV Array loss factors
Array Soiling Losses Average loss Fraction 4.0 %
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Thermal Loss factor Uc (const) 18.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 24 mOhm Loss Fraction 0.7 % at STC

2.0%

0.7 %

1.0 % at MPP
0.10%

1.2 %/year
0.4 %/year

0° 30° 50° 65°

70°

75° 80° 85°

90°

1.000 1.000 1.000 0.957

0.918

0.865 0.759 0.532

0.000

PVsyst Evaluation mede
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Grid-Connected System: Simulation parameters

System loss factors

Wiring Ohmic Loss Wires: 3x300.0 mm? 30m

Loss Fraction
Unavailability of the system

7.3 days, 3 periods Time fraction

PVsyst Evaluation mode

0.2 % at STC
20%
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Grid-Connected System: Main results

Project : AHL Frame Line Welding Project

New simulation variant
Simulation for the 1st year of operation

Simulation variant :

Main system parameters

System type

No 3D scene defined, no shadings

Performance Ratio PR

78.47 %

PV Field Orientation tit 6° azimuth 90°

PV modules Model JKM 400M-72H-V Pnom 400 Wp

PV Array Nb. of modules 456 Pnom total 182 kWp

Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac

Inverter pack Nb. of units 3.0 Pnom total 180 kW ac

User's needs Unlimited load (grid)

Main simulation results

System Production Produced Energy 244.9 MWhl/year  Specific prod. 1343 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 182 kWp

8 T T T T T T T

. Lc : Collection Loss {PV-array losses)

Ls : System Loss (inverter, ...)

Yf: Produced useful energy (inverter output)

T T T T
0.88 KWh/kWip/day
0.13 KWh/kWp/day -
3.68 KWh/KWip/day

Performance Ratio PR

T T T T

T
i PR : Performance Ratio (Yf/ Yr): 0.785

Energy

Performance Rato PR

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov  Dec Jan Feb Mar Apr  May Jun Julb Aug Sep Oct Nov  Dec
New simulation variant
Balances and main results
GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kwWh/m?2 kWh/m2 °C kwWh/m2 kWh/m2 MWh MWh

January 88.8 42.80 11.26 89.3 83.1 14.13 13.92 0.855
February 110.4 46.30 15.50 110.0 103.3 17.09 15.44 0.769
March 153.0 64.40 21.17 153.5 144.4 23.05 21.74 0.777
April 166.8 82.40 26.53 165.9 156.1 24.28 21.35 0.706
May 189.6 96.70 32.16 188.8 178.0 26.85 26.48 0.769
June 190.0 98.70 31.94 189.2 178.3 27.08 26.71 0.774
July 170.8 96.80 30.81 169.8 159.7 24.63 24.29 0.784
August 171.2 97.20 30.22 170.9 160.8 24.92 24.59 0.789
September 163.1 74.40 28.03 162.9 153.4 23.92 23.60 0.794
October 129.6 66.30 24.66 129.2 121.4 19.28 19.02 0.807
November 96.2 44.70 17.99 96.6 90.3 14.86 14.65 0.831
December 85.1 39.10 13.16 85.0 79.0 13.32 13.13 0.846
Year 1714.6 849.80 23.66 1711.3 1607.8 253.42 244.93 0.785
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings

DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array

T_Amb T amb. E_Grid Energy injected into grid

GlobInc Global incident in coll. piane PR Performance Ratio
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Grid-Connected System: Special graphs
Project : AHL Frame Line Welding Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth 90°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 456 Pnom total 182 kWp
Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac
Inverter pack Nb. of units 3.0 Pnom total 180 kW ac
User's needs Uniimited load (grid)

Daily Input/Output diagram

1 200 1 | T I T I Ll T 1 ' T I L

- ° Values from 01/01 to 31/12
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System Output Power Distribution
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User's needs

Unlimited load (grid)
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Grid-Connected System: Loss diagram
Project : AHL Frame Line Welding Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth 90°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 456 Pnom total 182 kWp
inverter Model SUN2000-60KTL-MO_400Vac 60.0 kW ac
Inverter pack Nb. of units 3.0 Pnom total 180 kW ac

Loss diagram

1715 kWh/m?
-0.19%
-0.04%
-2.13%
-4.00%
1608 kWh/m? * 917 m? coll.
efficiency at STC = 20.00%
295.0 MWh
-0.63%
-0.13%
-9.70%
-0.70%
-2.00%
-1.05%
-0.43%
253.4 MWh
-1.27%
\0.00%
\’ 0.00%
0.00%
-0.01%
0.00%
-0.01%
250.2 MWh
-2.00%
-0.09%
244.9 MWh

over the whole year

Horizontal global irradiation

Global incident in coll. plane
Global incident below threshold

IAM factor on global

Soiling loss factor

Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)
Module Degradation Loss ( for year #1)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voitage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshoid
Night consumption

Available Energy at Inverter Output

System unavailability
AC ohmic loss
Energy injected into grid

PVsyst Evaluation mode
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Grid-Connected System: P50 - P90 evaluation
Project : AHL Frame Line Welding Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth 90°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 456 Pnom total 182 kWp
Inverter Model SUN2000-60KTL-MO_400Vac 60.0 kW ac
inverter pack Nb. of units 3.0 Pnom total 180 kW ac

User's needs Unlimited load (grid)

Evaluation of the Production probability forecast

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:
Meteonorm 7.2 (1981-1990)
Kind Monthly averages Synthetic Multi-year average

Climate change 3.0 %
Variance 3.0 %

Meteo data source
Meteo data

Specified Deviation
Year-to-year variability

The probability distribution variance is also depending on some system parameters uncertainties

Specified Deviation 1.0 %
0.5 %
1.0 %

PV module modelling/parameters
Inverter efficiency uncertainty
Soiling and mismatch uncertainties

1.0 %
3.5%

Degradation uncertainty

Gilobal variability (meteo + system) Variance (quadratic sum)
8.8 MWh

252.3 MWh

241.0 MWh

237.8 MWh

Annual production probability Variability
P50
PS0

P95

Probability distribution

0.50 p T

0.45 -

E P50 = 252277 KWh
040 B
03 F
0.30 E— E_Grid simui =

0.25 E_ 244929 kWh

Probability

020
3 P90 = 240955 kWh
015 F

0.10 Pg5 = 237769 kWh

005 |

l L L L l L l
240000 250000 260000 270000
E_Grid system production kWh

0.00 &
220000 230000 280000
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Project :
Geographical Site
Situation

Time defined as

Meteo data:

AHL Dicasting Project

Atlas Honda Limited

Latitude

Legal Time

Albedo

Atlas Honda Limited

Grid-Connected System: Simulation parameters

Country
31.68° N Longitude
Time zone UT+5 Altitude
0.20

Pakistan

74.09° E
209 m

Meteonorm 7.2 (1981-1990) - Synthetic

Simulation variant :

New simulation variant

Simulation date
Simulation for the

25/01/20 14h55
1st year of operation

Simulation parameters

System type

No 3D scene defined, no shadings

LID - Light Induced Degradation
Module Quality Loss

Module Mismatch Losses
Strings Mismatch loss

Module average degradation
Mismatch due to degradation

Year no
Imp RMS dispersion

Incidence effect (IAM): User defined profile

Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
1 Loss factor
0.4 %/year Vmp RMS dispersion

Collector Plane Orientation Tilt 6° Azimuth -10°
Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings No Shadings
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model JKM 400M-72H-V
Custom parameters definition Manufacturer Jinkosolar
Number of PV modules In series 19 modules In parallel 20 strings
Total number of PV modules Nb. modules 380 Unit Nom. Power 400 Wp
Array global power Nominal (STC) 152 kWp At operating cond. 139 kWp (50°C)
Array operating characteristics (50°C) Umpp 702V Impp 198 A
Total area Module area 765 m? Cellarea 689 m?
Inverter Model SUN2000-60KTL-MO_400Vac
Custom parameters definition Manufacturer Huawei Technologies

Characteristics Operating Voltage 200-1000 V Unit Nom. Power 60.0 kWac

Max. power (=>30°C) 66.0 kWac
Inverter pack Nb. of inverters 2 units Total Power 120 kWac

Pnom ratio 1.27
PV Array loss factors
Array Soiling Losses Average loss Fraction 4.0 %
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Thermal Loss factor Uc (const) 18.0 W/mz2K Uv (wind) 0.0 W/m2K/ m/s
Wiring Ohmic Loss Global array res. 28 mOhm Loss Fraction 0.7 % at STC

2.0%

0.7 %

1.0 % at MPP
0.10%

1.2 %/year
0.4 %/year

0° 30°

50° 65°

70°

75° 80° 85°

90°

1.000 1.000

1.000

0.957

0.918

0.865 0.759 0.532

0.000
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Grid-Connected System: Simulation parameters

System loss factors
Wiring Ohmic Loss Wires: 3x300.0 mm? 30m Loss Fraction 0.2 % atSTC

Unavailability of the system 7.3 days, 3 periods Time fraction 2.0 %

PVsyst Evaluation mode



User's needs

Unlimited load (grid)
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Grid-Connected System: Main results
Project : AHL Dicasting Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tilt 6° azimuth -10°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

212.4 MWhlyear
78.45 %

Specific prod.

1398 KWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 152 kWp

8 T T T

-1 T T T
Lc : Collection Loss (PV-array losses)
Ls : System Loss (inverter, ...}

Yf : Produced useful energy (inverter output)

T T T

0.92 kWh/kWp/day
0.14 kWh/kWp/day
3.83 KWh/KWp/day

Performance Ratio PR

T T T T T

T
- PR : Performance Ratio (Yf/ Yr) : 0785

Energy

Performance Ratio PR

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov  Dec Jan  Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
New simulation variant
Balances and main results
GlobHor DiffHor T_Amb GlobInc GIObEff EArray E_Grid PR
kwh/m?2 kWh/m2 °C kWh/m?2 kwWh/m2 MWh Mwh

January 88.8 42.80 11.26 97.6 91.5 12.92 12.73 0.858
February 110.4 46.30 15.50 119.5 112.5 15.45 13.90 0.765
March 153.0 64.40 21.17 160.6 151.3 20.04 18.91 0.775
April 166.8 82.40 26.53 170.5 160.5 20.77 18.24 0.704
May 189.6 96.70 32.16 191.0 180.0 22.61 22.29 0.768
June 190.0 98.70 31.94 190.1 179.1 22.66 22.34 0.773
July 170.8 96.80 30.81 171.1 161.0 20.66 20.37 0.783
August 171.2 97.20 30.22 173.6 163.4 21.06 20.77 0.787
September 163.1 74.40 28.03 169.6 159.7 20.70 20.41 0.792
October 129.6 66.30 24.66 137.5 129.4 17.07 16.83 0.806
November 96.2 44.70 17.99 105.4 98.9 13.53 13.34 0.833
December 85.1 39.10 13.16 95.0 89.1 12.48 12.30 0.851
Year 1714.6 849.80 23.66 1781.4 1676.4 219.95 212.43 0.785
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings

DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array

T_Amb T amb. E_Grid Energy injected into grid

GlobInc Global incident in coll. plane PR Performance Ratio

PVsyst Evaluation mode
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Grid-Connected System: Special graphs
Project : AHL Dicasting Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -10°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUN2000-60KTL-M0O_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac
User's needs Unlimited load (grid)

Daily Input/Output diagram

1000 T ’ 1 I ¥ | 1 | 1 | 1 I 1 ' I
- © Values from 01/01 to 31/12
800

{kWh/day]
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grid
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injected
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i

-200 5 | I ] 1 ] L ] 4 | ! | L | A
0
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System Output Power Distribution
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2000
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1000
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User's needs

Unlimited load (grid)
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Grid-Connected System: Loss diagram
Project : AHL Dicasting Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tilt 6° azimuth -10°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
inverter Model SUN2000-60KTL-MO_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

Loss diagram

1715 kWh/m?
+3.9%
-0.04%
-1.97%
-4.00%
1676 kWh/m2 * 765 m2 coill.
efficiency at STC = 20.00%
256.3 MWh
-0.63%
-0.08%
-9.84%
-0.70%
-2.00%
-1.05%
-0.44%
219.9 MWh
-1.32%
Ny0.00%
0.00%
0.00%
0.00%
0.00%
N3-0.01%
217.0 MWh
-2.04%
-0.08%
212.4 MWh

over the whole year

Horizontal global irradiation
Global incident in coll. plane

Global incident below threshold
IAM factor on global

Soiling loss factor

Effective irradiation on colliectors

PV conversion

Array nominal energy (at STC effic.)
Module Degradation Loss ( for year #1)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

System unavailability
AC ohmic loss
Energy injected into grid
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User's needs

Unlimited load (grid)
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Grid-Connected System: P50 - P90 evaluation
Project : AHL Dicasting Project
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -10°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUNZ2000-60KTL-MO_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

Meteo data source

Meteo data

Specified Deviation

Y ear-to-year variability

Specified Deviation
Soiling and

Global variability (meteo + system)

Annual production probability

Evaluation of the Production probability forecast

Meteonorm 7.2 (1981-1990)
Monthly averages
3.0%
3.0 %

Kind
Climate change
Variance

1.0 %
0.5 %
1.0 %
1.0 %
3.5%

mismatch uncertainties
Degradation uncertainty
Variance

7.7 MWh

218.8 MWh
209.0 MWh
206.2 MWh

Variability
P50
P90
P95

Probability distribution

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:

Synthetic Multi-year average

The probability distribution variance is also depending on some system parameters uncertainties
PV module modelling/parameters
Inverter efficiency uncertainty

(quadratic sum)

050
045
0.40 -
03s
030
025

Probability

020 F
015
0.10

005 |

P50 = 218799 kWh

E_Grid simul =
212427 kWh

P90 = 208980 kWh

P95 = 206217 kWh

A L | ) ] i
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190000
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240000
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Meteo data: Atlas Honda Limited
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Grid-Connected System: Simulation parameters
Project : AHL Sub Assembly Project N
Geographical Site Atlas Honda Limited Country Pakistan
Situation Latitude 31.68°N Longitude 74.09° E
Time defined as Legal Time Time zone UT+5 Altitude 209 m
Albedo 0.20

Meteonorm 7.2 (1981-1990) - Synthetic

Simulation variant : New simulation variant

Simulation date
Simulation for the

25/01/20 13h58
1st year of operation

Simulation parameters System type

Collector Plane Orientation Tilt

No 3D scene defined, no shadings

6° Azimuth -170°

Module average degradation Year no
Mismatch due to degradation Imp RMS dispersion
Incidence effect (IAM): User defined profile

Models used Transposition Perez Diffuse Perez, Meteonorm
Horizon Free Horizon
Near Shadings No Shadings
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model JKM 400M-72H-V
Custom parameters definition Manufacturer Jinkosolar
Number of PV modules In series 19 modules In parallel 20 strings
Total number of PV modules Nb. modules 380 Unit Nom. Power 400 Wp
Array global power Nominal (STC) 152 kWp At operating cond. 139 kWp (50°C)
Array operating characteristics (50°C) Umpp 702V Impp 198 A
Total area Module area 765 m? Cellarea 689 m?
Inverter Model SUN2000-60KTL-MO_400Vac
Custom parameters definition Manufacturer Huawei Technologies

Characteristics Operating Voltage 200-1000 V Unit Nom. Power 60.0 kWac

Max. power (=>30°C) 66.0 kWac
Inverter pack Nb. of inverters 2 units Total Power 120 kWac

Pnom ratio 1.27
PV Array loss factors
Array Soiling Losses Average loss Fraction 4.0 %
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Thermal Loss factor Uc (const) 18.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 24 mOhm Loss Fraction 0.6 % at STC
LID - Light Induced Degradation Loss Fraction 2.0 %
Module Quality Loss Loss Fraction 0.7 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %

1 Loss factor
0.4 %/year Vmp RMS dispersion

1.2 %/year
0.4 %/year

0° 30° 50° 65°

70°

75° 80° 85° 90°

1.000 1.000 1.000 0.957

0.918

0.865 0.759 0.532 0.000
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Grid-Connected System: Simulation parameters

System loss factors
Wiring Ohmic Loss Wires: 3x300.0 mm? 30 m Loss Fraction 0.2 % atSTC

Unavailability of the system 7.3 days, 3 periods Time fraction 2.0 %

PVsyst Evaluation mode



Performance Ratio PR

78.55 %
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Grid-Connected System: Main results
Project : AHL Sub Assembly Project N
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -170°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac
User's needs Unlimited load (grid)
Main simulation results
System Production Produced Energy 196.3 MWh/year  Specific prod. 1291 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 152 kWp

8 T T T T T T

Performance Ratio PR

T ¥ T 1

Lc : Collection Loss (PV-array losses)

Ls: System Loss (inverter, ...)

0.84 KWh/kWp/day 1
0.12 KWhikWp/day

¥
i PR : Performance Ratio (Yf/ Yr): 0.785

! .

Energy

Yf: Produced useful energy (inverter output)

3.54 kKWh/kWp/day

Performance Ratio PR

Jan  Feb Mar Apr  May Jun Jui Aug Sep Oct Nov Dec
New simulation variant
Balances and main results
GlobHor DiffHor T_Amb GlobInc GIobEff EArray E_Grid PR
kWh/m2 kwWh/m2 °C kWh/m?2 kwh/m2 MWh Mwh

January 88.8 42.80 11.26 79.5 73.2 10.42 10.26 0.850
February 110.4 46.30 15.50 101.4 94.6 13.13 11.84 0.768
March 153.0 64.40 21.17 145.0 136.1 18.23 17.17 0.779
April 166.8 82.40 26.53 162.7 153.0 19.95 17.58 0.711
May 189.6 96.70 32.16 187.9 177.2 22.37 22.05 0.772
June 190.0 98.70 31.94 189.7 178.9 22.70 22.39 0.776
July 170.8 96.80 30.81 170.1 160.1 20,62 20.34 0.787
August 171.2 97.20 30.22 168.1 158.2 20.52 20.24 0.792
September 163.1 74.40 28.03 156.4 147.0 19.22 18.96 0.797
October 129.6 66.30 24.66 121.4 113.7 15.15 14.94 0.810
November 96.2 44.70 17.99 86.7 80.2 11.07 10.92 0.829
December 85.1 39.10 13.16 75.1 68.8 9.72 9.58 0.839
Year 1714.6 849.80 23.66 1643.9 1540.9 203.10 196.26 0.785
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings

DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array

T_Amb T amb. E_Grid Energy injected into grid

GlobInc Global incident in coll. plane PR Performance Ratio
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User's needs

Unlimited load (grid)
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Grid-Connected System: Special graphs
Project : AHL Sub Assembly Project N
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -170°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUN2000-60KTL-M0_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

Daily Input/Output diagram
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Grid-Connected System: Loss diagram
Project : AHL Sub Assembly Project N
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -170°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
inverter Mode! SUN2000-60KTL-M0O_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

User's needs

Unlimited load (grid)

1715 KWh/m?

Loss dlagram over the whole year

Horizontal global irradlation
-4.12% Global incldent in coll. plane
-0.04% Global incident below threshold
-2.36% |AM factor on global
-4.00%  Soiling loss factor
1541 kWh/m2 * 765 m? coll. Effective irradiation on collectors
efficiency at STC = 20.00% PV conversion
235.6 MWh Array nominal energy (at STC effic.)
-0.63% Module Degradation Loss ( for year #1)
-0.20% PV loss due to irradiance level
-9.41% PV loss due to temperature
-0.70% Module quality loss
-2.00% LID - Light induced degradation
-1.05% Mismatch loss, modules and strings
-0.34% Ohmic wiring loss
203.1 MWh Array virtual energy at MPP
-1.31% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
0.00% Inverter Loss due to max. input current
\) 0.00% Inverter Loss over nominal inv. voltage
0.00% Inverter Loss due to power threshold
0.00% Inverter Loss due to voltage threshold
-0.01% Night consumption
200.4 MWh Available Energy at Inverter Output
-2.00% System unavailability
-0.08% AC ohmic loss
196.3 MWh Energy injected into grid

PVsyst Evaluation mode




User's needs

Unlimited load (grid)

PVSYST V6.86 25/01/20 Page 6/6
Grid-Connected System: P50 - P90 evaluation
Project : AHL Sub Assembly Project N
Simulation variant : New simulation variant
Simulation for the 1st year of operation
Main system parameters System type No 3D scene defined, no shadings
PV Field Orientation tit 6° azimuth -170°
PV modules Model JKM 400M-72H-V Pnom 400 Wp
PV Array Nb. of modules 380 Pnom total 152 kWp
Inverter Model SUN2000-60KTL-M0O_400Vac 60.0 kW ac
Inverter pack Nb. of units 2.0 Pnom total 120 kW ac

Evaluation of the Production probability forecast

Meteo data source

Meteo data Kind
Specified Deviation Climate change
Y ear-to-year variability Variance

Specified Deviation PV module modelling/parameters
Inverter efficiency uncertainty
Soiling and mismatch uncertainties

Degradation uncertainty

Global variability (meteo + system) Variance
Annual production probability Variability
P50
P90
P95

0.50

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:

Meteonorm 7.2 (1981-1990)
Monthly averages
3.0%
3.0%

The probability distribution variance is also depending on some system parameters uncertainties

1.0 %
0.5 %
1.0 %
1.0 %
35% (quadratic sum)
7.1 MWh

202.2 MWh

193.1 MWh

190.5 MWh

Probability distribution

045
0.40
0.35
0.30 €_Grid simul =

0.25 196266 kKWh

Probability

0.20

0.15

0.05

0.00 .

||lﬁ‘lllw—rllv—r|||v|||v|||||||v|l|l||||—lv|l‘l—rl'

P50 = 202153 kWh

P90 = 193080 kWh

0.10 P95 = 190528 kWh

MESTTENE AVI SR A | ENETETEN EPES TS BN AT SN I SRR B

180000 185000 190000 195000

200000 205000
E_Grid system production kWh

210000 215000 220000 225000

Synthetic Multi-year average

PVsyst Evaluation mode
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2.1.10. Concept Design:

Solar Panels
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2.1.11. Single Line Diagram:

The electrical system comprises the following components:
e Array(s) of PV modules
e DC/AC cabling (module, string and main cable)
o DC connectors (plugs and sockets)
ﬂ e Junction boxes and combiners
e Disconnects/switches
e Protection devices e.g. fuses, surge protective devices, beakers
e Energy Metering
e Earthing

The single line diagrams of DC and AC sides are given below. The single line diagram
includes the protection devices that will be used for safe and smooth operation of the

system.

Protections DC Side: 'String Fuses, Surge Protective Device and DC Disconnect Switches
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Protections AC Side: MCBs, Main Breaker

2.2.Financial Analysis: The project will be financed on an 80% debt & 20% equity model. The total
estimated project cost is PKR 65,741,929. Based on the technical and financial analysis, the
installation of an 858.80 kWp Solar PV System on the rooftop of various sites as shown in above
table

Project Rationale

It is a commonly knowledge that availability of electricity in any country that has direct effect on its
economy and social factors and therefore, in order to measure the affluence of a society, the per capita
energy consumption is used as index. An economy's production and consumption of electricity are basic
indicators of its size and level of development. Although a few countries export electric power, most
production is for domestic consumption. Expanding the supply of electricity to meet the growing
demand of increasingly urbanized and industrialized economies without incurring unacceptable social,
economic, and environmental costs is one of the great challenges facing developing countries. Modern
societies are becoming increasing dependent on reliable and secure electricity supplies to underpin
economic growth and community prosperity. This reliance is set to grow as more efficient and less
carbon intensive forms of power are developed and deployed to help decarbonize economies.
Maintaining reliable and secure electricity services while seeking to rapidly decarbonize power sy#3
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is a key challenge for countries throughout the world. In developing economies growth in energy use
is closely related to growth in the modern sectors - industry, motorized transport, and urban areas - but
energy use also reflects climatic, geographic, and economic factors (such as the relative price of
energy). Energy use has been growing rapidly in low- and middle-income economies, but high-income
economies still use almost five times as much energy on a per capita basis. Governments in many
countries are increasingly aware of the urgent need to make better use of the world's energy resources.
Improved energy efficiency is often the most economic and readily available means of improving
energy security and reducing greenhouse gas emissions. Pakistan's per capita energy consumption of
Pakistan Generation of electricity in Pakistan is largely on furnace oil whose substantial quantity is
imported, prices whereof adversely affect the generation in the country. Although natural gas is a
cheaper fuel however its reserves are depleting rapidly. In these circumstances, the use of solar power
in Pakistan appears to be quite an attractive mode of generation of electric power. Further, its use does
not require refining, transporting and conveying fuels and power over long distances. Moreover, solar
power does not create pollution. Naturally, Pakistan is located in the Sunny Belt and can take advantage
of its ideal situation for utilization of solar energy. The country potential for solar generation is beyond
doubt as it has high solar irradiation and enough space for installation of generation system those are
ideal for PV and other solar energy applications. Villages and other areas which are away from grid or
distribution system of utilities can also benefit from solar power generation which will also save the
extra cost of laying the system and the losses. Solar energy, on the other hand, has excellent potential in
areas of Pakistan that receive high levels of solar radiation throughout the year. Every day, for example,
the country receives an average of about 19 Mega Joules per square meter of solar energy Pakistan
being in the Sun Belt is ideally located to take advantage of solar energy technologies. This energy
source is widely distributed and abundantly available in the country. The mean global irradiation falling
on horizontal surface is about 200-250 watt per sq.m in a day. This amounts to about 2500-3000 sun
shine hours and 1.9 - 2.3 MWh per sq. meter in a year. It has an average daily global isolation of 19 to
20 MJ/sq. meter per day with annual mean sunshine duration of 8 to 8.5 hours (6-7hrs in cold and 10-
12 hrs. in hot season) and these values are among the highest in the world. For daily global radiation
up to 23MJ¥/m2, 24 (80%) consecutive days are available in this area for solar energy. Such conditions
are ideal for solar thermal applications. Pakistan receives about 15.5x1014 kWh of solar irradiance each
year with most regions receiving approximately 8 to 10 sunlight hours per day. The installed capacity
of solar photovoltaic power is estimated to be 1600 GW per year, providing approximately 3.5 PWh of
electricity (a figure approximately 41 times that of current power generation in the country). To
summarize, the sun shines for 250-300 days per years in Pakistan with average sun shine hours of 8-
10 per day. This gives huge amount of energy to be used for electricity generation by solar photovoltaic
and solar thermal power plants. A quick idea for the potential of solar energy in Pakistan can be obtained
from the satellite map of solar radiation released by National Renewable Energy Lab (NREL) of USA.
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Environment Aspect:

Every energy generation and transmission method affects the environment. Conventional generating
options can damage air, climate, water, land & wildlife, landscape as well as raise the levels of harmful
radiation. PV technology is substantially safer offering a solution to many environmental and social
problems associated with fossil and nuclear fuels. Solar PV energy technology provides obvious
environmental advantages in comparison to the conventional energy sources thus contributing to the
sustainable development of human activities. Not counting the depletion of the exhausted natural
resources, their main advantage is related to the reduced CO2 emissions and normally absence of any
air emissions or waste products during their operations.

The use of solar power has additional positive implications such as:

e Reduction of the emissions of the greenhouse gases (mainly CO2, NOx) and prevention of
toxic gas emissions (S02, particulates)

e Reduction of the required transmission lines of the electricity grids.
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5. Socio-Economic Aspects:

In regard to the socio-economic viewpoint, the benefits of exploitation of solar PV system comprise of:

Increase of the regional/national energy independency
Provision of significant work opportunities
Support of the deregulation of energy market

Diversification of the deregulation of energy markets

6. Safety & Emergency Plans:

Only qualified and authorized electricians will be allowed to undertake servicing or
maintenance tasks.

The authorized personnel will wear appropriate equipment, including a safety harness to
restrain from falling off the roof, sturdy shoes that will have thick rubber soles to provide
electrical insulation and good grip and appropriate clothing for personal protection, including
a hat, sunglasses, gloves and long pants and sleeves.

Lock out and tag out procedures will be used before commencement of maintenance tasks.
On-going operation and maintenance concerns for solar power systems will be addressed
properly. These systems are exposed to outdoor weather conditions that enhance the aging
process, and the infrastructure needs to be in place for the on-going maintenance of these
systems to assure their safe operation.

Properly grounded or double insulated power tools will be used for maintenance tasks.

Tools will be maintained in good condition.

Working on electrical equipment and circuits will be carried out in de-energized state.

Proper pathways will be available for operation, maintenance and firefighting.

Fire protection and suppression will be placed at site.

7. Training and Capacity Development:

Trained and qualified personnel will be available at site 24/7 with proper safety and fire-fighting

training. Training program will focus on but not limited to Solar Resource Assessment, Site Survey,

Technology, Engineering Design, Regulation, Policy, Metering & Billing, and project Management of

Rooftop Solar System.
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The following components will include in training & development program.

Collection of Resource Data

Variability and uncertainty of resource data

Site evaluation

Crystalline and thin film technology comparison
Rooftop solar system components

Module mounting structure selection

Inverter selection

Design of PV Array

Shadow Analysis

DC Cable Layout

DC Cable Sizing

Protection and Metering

Installation and Testing standards for solar PV plants
Solar Module testing standards

Economy of Roof Top Solar System

Detailed Project Report

Operation and maintenance of rooftop solar system

Safety and fire-fighting training

8. Conclusion:

This feasibility study is conducted to ascertain the technical feasibility and commercial viability of
installation of 858.80 kWp at designated location on rooftop. Installation of the PV system will result
in annual power generation of approx. 1,173,602 kWh/ Year. The results of the financial analysis
indicate that the project is feasible. Based on the outcomes of both the technical and financial analysis,
the project is deemed to be viable.
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Atlas Energy Limited

Introduction

Atlas Energy Limited was incorporated as an unquoted - public limited company in Pakistan on 18 May
2016, under the Companies Ordinance, 1984, The registered office of the Company.is situated at 26-27 km,
Lahore - Sheikhupura Road, Sheikhupura, The Company was incorporated to provide cost effective tailored
solar solutions for industrial and commercial consumer through sale of power, Engineering, Procurement
and construction (EPC), operation and Maintenance and giving attractive return to investors.

Vision:.

A leading Company in Solar industry in all respects — providing cost effective
tailored solutions for industrial and commercial consumer through sale of power,
Engineering, Procurement and construction (EPC), operation and Maintenance and
giving attractive return to investors being responsible corporate citizen and employer
of choice.

Mission:

Being Competitive to provide unique, advance and effective solar solutions to
industrial and commercial customers in safe, reliable and environment friendly
manner acting with integrity following sound practices with a sense of service in a
culture that respects and values the satisfaction of our customers.

Membership of Industry & Associations:

e Pakistan Engineering Council
» Lahore Chamber of Commerce & Industries
e Alternative Energy Development Board
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List of Projects:

Some of our successful completed projects are as follows:

Size of Installation
(kWp)

Category Project Name/ Location Nature of Work

Total Projects Installed: 1,511.74 kWp

Purpose

Atlas Energy intends to install 858,80 kWp Solar Power Plants in owner premises to provide electricity
under PEPA mode. The installed capacity of plants is proposed by critically analyzing the current load
and future load projections of site.

Project cost, information regarding sources and amounts of equity, debt,

The Capital cost shall include the cost borne by the Applicant Company on feasibility studies, planniag,
designing, material, construction and installation of the Generation Facilities.
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The cost of land, step-up transformer, interconnection with distribution system of utility are not included
being not required.

The Applicant shall arrange the required funding through 20% Equity, 80% Debt. Debt may be availed
under SBP Green Financing Scheme.

System Size Total Project'
Cost (PKR)

Location Area/Roof

Environment Assessment/ Conclusion:

The site allocated is private land within the premises of Atlas Ifonda Litiited (Plant) and the applicant has |

carried out detailed enviromment assessment of the site for installation of solar PV Plant. Overall findings:

Environment | Level of '

‘Reasons
Parameters | Impact

No 1_etol'og1:ca1_ly -sensitive. area - There “is no significant vegetation

" Ecosystem' -~ Low R e e Y e T R
: F"SYS—“”J‘ ST lies with in premises ‘cover within the selected area
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Safety pians, emergency plans

Only qualified and authorized electricians will be allowed to undertake servicing or
maintenance tasks.

The authorized personnel will wear appropriate equipment, including a safety harness to
restrain from falling off the roof, sturdy shoes that will have thick rubber soles to provide
electrical insulation and good grip and appropriate clothing for personal protection, including
a hat, sunglasses, gioves and long pants and sleeves,

Lock out and tag out procedures will be used before commencement of maintenance tasks.
On-going operation and maintenance concerns for solar power systems will be addressed
properly. These systems are exposed to outdoor weather conditions that enhance the aging
process, and the infrastructure needs to be in place for the on-going maintenance of these
systems to assure their safe operation,

Properly grounded or double insulated power tools will be used for maintenance tasks.

Tools wili be maintained in good condition.

Working on electrical equipment and circuits will be carried out in de-energized state.

Proper pathways will be available for operation, maintenance and firefighting,

Fire protection and suppression will be placed at site.

Training and Capacity Development:

Trained and qualified personnel will be available at site 24/7 with proper safety and fire-fighting

training. Training program will focus on but not limited to Solar Resource Assessment, Site Survey,

Technology, Engineering Design, Regulation, Policy, Metering & Billing, and project Management of

Rooftop Solar System.

The following components will include in training & development program,

Collection of Resource Data

Variability and uncertainty of resource data

Site evaluation

Crystalline and thin film technology comparison
Rooftop solar system components

Module mounting structure selection

Inverter selection
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&  Design of PV Armray

s Shadow Analysis

s DC Cable Layout

e DC Cable Sizing

e Protection and Metering

» Installation and Testing standards for solar PV plants
»  Solar Module testing standards

» Economy of Roof Top Solar System

¢ Detailed Project Report

* Operation and maintenance of rooftop solar system

e Safety and fire-fighting training
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L]

Infrastructure: roads, rail, staff colony, amenities

The Project Site is Located on Lahore-Sheikhupura Road, Sheikhupura and Sheikhupura

railway station is approx. 12 km far away from project site.
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1. Location maps, site maps, land

A bird's eye view of the project site is given in the figure below
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2. Technology, size of plant, number of units

PV Modules

Type of Module

No. of Modules

Type of Cell

h Dimension of each Module
Total Module Area

Frame of Panel

Weight of one Module

No of Solar Cells in each module
Efficiency of module

r\ Maximum Power (Pmax)
Voltage @ Pmax

Current @ Prmax

Open circuit voltage (Vo)
Short circuit current (Isc)

Maximum system open Circuit Voltage

Cheetah HC JKM400M-72H

2,147 (2,147*400=858.800 kWp)

Mono crystalline

2008x1002x40mm(79.06x39.45x1.57 inch)

2.012016 m2

Anodized aluminium alloy

22.5kg

144 (6x24)

19.88%

400 Wp

417V

9.60 A

49.8V

10.36A

1000VDC (IEC)
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Inverters

Size & Model

Input Operating Voltage Range

h Efficiency of inverter

Max. Allowable Input voltage

Max. Current

Max. Power Point Tracking Range
Output electrical system

n Rated Output Voltage

Power Factor (adjustable)

Power control

Rated Frequency

60 KW-SUN2000-60KTL-M0O

200 Vto 1000 V

98.7 %

1100V

22 A

200 V to 1000 V

3 Phase AC

380 to 480

0.8LG..0.8LD

MPP tracker

50 Hz
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Mounting Structure

Structure Mild Steel/ Aluminum
Tilt Angle 8°
Degradation Factor First Year 2.5% & remaining 24 Years 0.7%

Data Collecting System

System Data ;Zsrrtl?tlilnuous online logging with data logging software to
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8. Project cost, information regarding sources and amounts of
equity, debt.

The Capital cost shall include the cost borne by the Applicant Company on feasibility
studies, planning, designing, material, construction and installation of the Generation
Facilities.

The cost of land, step-up transformer, interconnection with distribution system of utility
are not included being not required.

The Applicant shall arrange the required funding through 20% Equity, 80% Debt. Debt
may be availed under SBP Green Financing Scheme.

\
i
Location Area/Roof System Size l Total Project Cost

(KWp) | (PKR)

|
| TPC/Wp
|

Atlas Honda AHL Sub
1 Ltd. 858.80 65,741,929 75.88 52,593,543 13,148,386
. Assembly
Sheikhupura
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9. Project commencement and completion schedule with
milestones



i D I

D ) '0 iTag[g Task Name - ] u_r’at‘ion” _iPredecessors % Comprﬁem B
1 - Total Days 127 days 0% r
2 b 4 Procurement 95 days 0% ' e — 1
3 - Solar Panel ordering 1 day 0% 3
4 - Solar Panel delivery 1 day 3FS+55 days 0%
5 - Inverter Ordering 1 day 0% 3
6 - Inverter Delivery 0 days 5FS+88 days 0% * 16/08
7 - Mounting Structure Ordering 1 day 0% )
N - Mounting Structure Delievery 1 day 7FS+25 days 0% : v
9 [ wg Cables & Consumables 1 day 0% ~
10 - Cables & Consumables 1 day 9FS+35 days 0% ’ v
11 E ey Kick off meeting 1 day 0% ;
12 & Project proposal, Structure 1 day 0% : 1
13 L Submission to client 1 day 0% |
14 [ ey Final drawings approval from 1 day 0% ;
15 » Site Execution 55 days 0% | ——————
16 b4 Mechanical Work 40 days 0% | n——
17 - Installation of mounting 25 days 0% ’
18 (2d - Panels mounting 18 days 0% ;
19 »* Electrical Work 30 days 0% ——1
20 - Cable trays installation 6 days 0% :
21 - Grounding Cable Laying & 2 days 0%
22 (=4 - AC Cable Laying 5 days 0% :
23 - DC Cable Laying 10 days 22 0% v
24 [e§ Inverters Mounting & 4 days 0% \
25 - DC Cable Terminationto 4 days 24 0% M
26 (B4 Wy AC Cable all terminations 4 days 0% -
Task Inactive Task Start-only L
Split TR «ion Inactive Milestone Finish-only 1
Milestone L 4 Inactive Summary Deadline
Summary 1 Manual Task Progress —————e
Project Summary I I Duration-only AR ¢ Manual Progress ———
External Tasks Manual Summary Rollup ees——
External Milestone <& Manual Summary —_———

Page 1




gE uration Predecessors % Complete

D @ Task  TaskName | R
27 & Commissioning/ Testing 7 days 0% =
28 - Pre-commissioning 5 days 0% '
29 - Functional Tests 3 days 0% ;
30 b i Project Completion 2 days 0% "
31 - Functional test report 1 day 0%
32 i - Project Sign Off/ Closure 1 day 0%
Task Inactive Task Start-only L
Split fivesioonoon Inactive Milestone Finish-only 1
Milestone L 4 Inactive Summary Deadline :
Summary 1 Manual Task Progress ——
Project Summary 0 I Duration-only Manual Progress it
External Tasks Manual Summary RoOllup se——————
External Milestone <& Manual Summary | p—

Page 2
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10. ESSA (Environmental and Social Soundness Assessment)
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Introduction:

Extensive fossil fuel consumption in almost all human activities has led to some undesirable
phenomena such as atmospheric and environmental pollutions, which have not been experienced
before in known human history. Consequently, global warming, green house affect, climate change,
ozone layer depletion, and acid rain terminologies started to appear in the literature frequently.
Since 1970, it has been understood scientifically by experiments and researches that these
phenomena are closely related to fossil fuel uses because they emit greenhouse gases such as carbon
dioxide (CO2) and methane (CH4), which hinder the long-wave terrestrial radiation escape into
space, and, consequently, the earth troposphere becomes warmer. In order to avoid further impacts
of these phenomena, the two concentrative alternatives are either to improve the fossil fuel quality
with reductions in their harmful emissions into the atmosphere or, more significantly, to replace
fossil fuel usage as much as possible with environmentally friendly, clean, and renewable energy
sources. Among these sources, solar energy comes at the top of the list due to its abundance and
more even distribution in nature than any other renewable energy type, such as wind, geothermal,
hydro, wave, and tidal energies. Solar energy technologies are essential components of a
sustainable energy future. Energy from fossil fuels may be inexpensive and assurances may have
been given of the plentiful supplies of petroleum and other fossil fuels, but these fuels are finite in
nature and a major source of greenhouse gas emissions.

Rationale:

It is a commonly knowledge that availability of electricity in any country that has direct effect on
its economy and social factors and therefore, in order to measure the affluence of a society, the per
capita energy consumption is used as index. An economy's production and consumption of
electricity are basic indicators of its size and level of development. Although a few countries export
electric power, most production is for domestic consumption. Expanding the supply of electricity
to meet the growing demand of increasingly urbanized and industrialized economies without
incurring unacceptable social, economic, and environmental costs is one of the great challenges
facing developing countries.

Modern societies are becoming increasing dependent on reliable and secure electricity supplies to
underpin economic growth and community prosperity. This reliance is set to grow as more efficient
and less carbon intensive forms of power are developed and deployed to help decarbonize
economies. Maintaining reliable and secure electricity services while seeking to rapidly
decarbonize power systems is a key challenge for countries throughout the world. In developing
economies growth in energy use is closely related to growth in the modern sectors - industry,
motorized transport, and urban areas - but energy use also reflects climatic, geographic, and
economic factors (such as the relative price of energy). Energy use has been growing rapidly in
low- and middle-income economies, but high-income economies still use almost five times as much
energy on a per capita basis. Governments in many countries are increasingly aware of the urgent
need to make better use of the world's energy resources. Improved energy efficiency is often the
most economic and readily available means of improving energy security and reducing greenhouse
gas emissions. Pakistan's per capita energy consumption of Pakistan Generation of electricity in
Pakistan is largely on furnace oil whose substantial quantity is imported, prices whereof adversely
affect the generation in the country. Although natural gas is a cheaper fuel however its reserves are
depleting rapidly. In these circumstances, the use of solar power in Pakistan appears to be quite an
attractive mode of generation of electric power. Further, its use does not require refining,
transporting and conveying fuels and power over long distances. Moreover, solar power does not
create pollution. Naturally, Pakistan is located in the Sunny Belt and can take advantage of its ideal
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situation for A utilization of solar energy. The country potential for solar generation is beyond
doubt as it has high solar irradiation and enough space for installation of generation system those
are ideal for PV and other solar energy applications. Villages and other areas which are away from
grid or distribution system of utilities can also benefit from solar power generation which will also
save the extra cost of laying the system and the losses. Solar energy, on the other hand, has excellent
potential in areas of Pakistan that receive high levels of solar radiation throughout the year. Every
day, for example, the country receives an average of about 19 Mega Joules per square meter of
solar energy Pakistan being in the Sun Belt is ideally located to take advantage of solar energy
technologies. This energy source is widely distributed and abundantly available in the country. The
mean global irradiation falling on horizontal surface is about 200-250 watt per sq.m in a day. This
amounts to about 2500- 3000 sun shine hours and 1.9 - 2.3 MWh per sq. meter in a year. It has an
average daily global isolation of 19 to 20 MJ/sq. meter per day with annual mean sunshine duration
of 8 to 8.5 hours (6-7hrs in cold and 10-12 hrs. in hot season) and these values are among the
highest in the world. For daily global radiation up to 23MJ/m2, 24 (80%) consecutive days are
available in this area for solar energy. Such conditions are ideal for solar thermal applications.

Pakistan receives about 15.5x1014 kWh of solar irradiance each year with most regions receiving
approximately 8 to 10 sunlight hours per day. The installed capacity of solar photovoltaic power is
estimated to be 1600 GW per year, providing approximately 3.5 PWh of electricity (a figure
approximately 41 times that of current power generation in the country). To summarize, the sun
shines for 250-300 days per years in Pakistan with average sun shine hours of 8- 10 per day. This
gives huge amount of energy to be used for electricity generation by solar photovoltaic and solar
thermal power plants. A quick idea for the potential of solar energy in Pakistan can be obtained
from the satellite map of solar radiation released by National Renewable Energy Lab (NREL) of
USA.

Environment Assessment Report:

The sites are allocated in private land (Roof Top) within the premises of Customer, and the
applicant has carried out a detailed environment assessment of the sites in preparation of the Solar
PV Plant.

The assessment of the Project has been considered for both positive and negative effects. The
proposed photovoltaic Power Project has been located as per international guidelines. Adoption of
green power generation with no emission and effluent discharge with have least impact on the
ambient environment and on the host community. However, in the long term the project and related
activities in areas may bring about slight change in ambient air quality of area.

The importance of the sustainable development concept has increased in the whole world. As a
result, some new regulations enforce that all development projects should be compatible with the
environmental criterions. An environmental impact assessment should be carried out to make sure
that projects are compatible with the environmental criterions. Environmental Impact Assessment
(EIA) can be defined as a process of environmental management, planning, and decision-making
with a purpose of keeping and improving the quality of the environment.

The main goal is to develop environmentally friendly industrialization. With this kind of
environmentally friendly industrialization, "sustainable development" can be a possibility in the
future by keeping the usage/protection balance between economic development and the
environmental protection.
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Every energy generation and transmission method affects the environment. Conventional
generating options can damage air, climate, water, land & wildlife, landscape as well as raise the
levels of harmful radiation. PV technology is substantially safer offering a solution to many
environmental and social problems associated with fossil and nuclear fuels. Solar PV energy
technology provides obvious environmental advantages in comparison to the conventional energy
sources thus contributing to the sustainable development of human activities. Not counting the
depletion of the exhausted natural resources, their main advantage is related to the reduced CO2
emissions and normally absence of any air emissions or waste products during their operations.

The use of solar power has additional positive implications such as:
e Reduction of the emissions of the greenhouse gases (mainly CO2, NOx) and prevention of toxic
gas emissions (S02, particulates)

e Reduction of the required transmission lines of the electricity grids.

Study Area:

Pakistan is geographically situated approximately between 24-37 IV latitudes and 62-75 longitudes
in the western zone of south Asia. The distribution of rainfall in Pakistan varies on wide ranges,
mostly associated with the monsoon winds and the western disturbances, but the rainfall does not
occur throughout the year. Like, Khyber Pukhtonkhuwa (northern mountains) and Balochistan
provinces receive maximum rainfall in the months of December to March while in Punjab and
Sindh receive 50-75% of rainfall during monsoon season (Kaziet al, 1951; FAO, 1987; Khan, 1993
& 2002; Kureshy, 1998; Luo and Lin, 1999). The precipitation received in the country can be
divided into two main seasons, summer or monsoon and winter precipitation. The monsoon rainfall
enters Pakistan from east and north east during the month of July to September. During this duration
a good amount of rainfall is received in the north and northeastern areas of the country. Winter
precipitation (December to March) are mainly received from western disturbances entering from
Iran and Afghanistan. The weather systems entering from Afghanistan are called the primary
western disturbances and cover only the north and north western parts of the country, whereas those
approaching from the Iran are secondary and cover a large area of theCountry including
Balochistan, Punjab, Khyber Pukhtonkhuwa, Kashmir and northern areas and sometimes Sindh
province. A large amount of snowfall is received in the northern areas, upper Khyber
Pukhtonkhuwa, Kashmir and northern Balochistan and is the main source of water supply for water
reservoirs of the country in dry season. This water received from the snow melt and from the
seasonal rains plays an important role in the agricultural and socioeconomic activities of the
country. Agriculture of Pakistan is mainly climate dependent and every area has its own crops and
fruits according to its climate. The country's most important crops and fruits are grown in winter
season in different areas according to its climate conditions. If there is any abnormality in the usual
climate condition the nation suffers for the whole year and there is also a huge loss to the economy.

Zone Classification:

Detection of rainfall trend is subject to limitations: there is no clear altitudinal trend of rainfall.
Therefore, for analysis, a dataset spreads over a period of 30 years (1976-2005) covering the
country i.e. 30 stations from extreme north to south and east to west have been selected. The
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included in this study were selected on the basis of their latitudinal position, elevation from sea
level, length of record, completeness and reliability of data so that a synoptic view of the entire
country could be obtained. Further the selected stations have been divided into five different
microclimatic zones. These zones were named A, B, C, D and E as shown in Figure 1, along with
their latitudinal extent.

38°NA
36N
34°NA

ﬁ 32N

30° N+

26° N+

24°N-

6’E 2 GE 2 I0°E I4'E ' ™ E

Figure 1: Map showing the climatic zones of the study area

r‘ Zone A

Zone A comprises those stations having cold climate and high mountains, situated in the north of
Pakistan. These stations are Chitral, Gilgit, Muzaffarabad, Said-u- Sharif, Skardu, Astor, Dir,
Chilas Parachinar and Kakul. These are mostly hill stations located between 34 N to 38 N in the

Himalaya, Hindukash and Koh-e- Sufaid mountain ranges.

Zone B

This zone has mild cold climate and Sub Mountains, located between 31N to 34 N. The stations
are Sialkot, D.I.Khan, Islamabad, Peshawar, Cherat and Lahore.

Zone C

Climate is cold in winters and hot in summers. Most of them are mountainous stations with high
elevations from mean sea level and cover an area between 27 N to 32N and 64 E to 70 E. Stations

included in this zone are Quetta, Zhob, Kalat and Khuzdar.
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Zone D
This is the hottest and dry zone of the country where highest maximum temperatures are recorded
in stations of Sibbi and Jacobabad. The area is almost plain with some area included in Thar Desert.

Stations included are Sibbi, Jacobabad, Bahawalpure, Khanpur, Multan and Rohri.

Zone E

Zone E is a big zone having many stations and coastal cities, near to Arabian Sea. The coastal Part
comprises only a small part of this region and climate above coastal parts in Balochistan as well as
in Sindh province is mostly arid to hyper arid. The selected stations from this zone are Hyderabad,

Karachi, Nawabshah and Jewani.

Project Environmental Impacts & Mitigation Measures:

This Section discusses the potential environmental impacts, assesses the significance, recommends
mitigation measure to minimize the adverse effect and identifies the residual impacts associated
with the proposed activities of the project during the construction and operation phase of the
proposed project at the proposed site and of secondary actions like potable, raw water and waste
water lines. Solar energy is a lot cleaner when compared with conventional energy sources. Solar
energy systems have many significant advantages, like being cheaper and not producing any
pollutants during operation, and being almost an infinite energy source when com-pared with fossil
fuels. Nevertheless, solar energy systems have some certain negative impacts on the environment
just like any other energy system. Some of these impacts will be summarized in this section.

Identification of Potential Impacts:

a) Discharge of Pollutants
b) Visual Impacts
©) Impact on Natural Resources

d) Air Pollution

e) Noise Intrusion
) Impact on Air
g) Impact on Ground Water/ Surface Water

h) Impact on Solid Waste
i) Impact on Soil

i) Impact on Natural Resources
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Discharge of Pollutants: Solar cells do not emit any pollutants during their operations. But solar
cell modules contain some toxic substances, and there is a potential risk of releasing these chemicals
to the environment during a fire. Necessary precautions should be taken for emergency situations
like fire. The possibility of an accidental release of the chemicals of the solar cell modules to soil
and groundwater poses a great threat for the environment.

Visual Impacts: There will be some visual impacts depending on the type of the scheme and the
surroundings of the solar cells. Especially for applications on the buildings, solar cells can be used
as a cladding material that could be integrated into the building during the construction phase. Solar
cell applications after the construction phase of the buildings might cause negative visual impacts.
Solar cell utilization should be planned at the architectural phase and fitted to the building to
ﬁ minimize visual pollution. For the other application areas, proper sitting and design are important
factors, especially for large solar cell applications. Another important factor about the control of
the visual impacts is the use of color. Enough care should be taken for the usage of proper colors
while assembling the solar cell modules.

Impacts on Natural Resources: Despite being a benign energy system during operation, solar
cells have some negative impacts on the environment during their production phase like many other
systems. The energy needed for the production of solar energy systems is still produced in
conventional methods today. Some toxic chemical substances used during the production phase are
produced as a by-product. Especially, the solar cell batteries pose a threat on natural resources by
having a short lifespan and containing heavy metals such as cadmium.

Air Pollution: Solar cells do not emit any substances to the air during operation. But there could
be some emissions during manufacturing and transport. The emissions associated with the transport
ﬁ of the modules are insignificant when compared with the emissions associated with the
manufacture. Transport emissions are 0.1-1% of the manufacturing emissions.

Noise: Intrusion Solar cells do not make a noise during operation. But during the construction
phase, there will be a little noise as usual in other construction activities.

Impact on Air: There would be no hazardous emissions at site as well as during construction phase
except Motor Vehicle and Crane. Moreover, there are no objectionable odors as well as alternation
of air temperature.

Impact on Ground Water/ Surface Water: There would be no use of water during design phase
except curing of civil pads during construction, which have no negative impact on environment.
Impact on Solid Waste: It may only Create litter and trash waste which is recyclable and may be
cleared from site after construction.

Impact on Soil: No impacts as all installed systems are roof top.
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Impact on Natural Resources: There won't be any increase in the rate of usage of any natural
resource like any minerals, additional fuel other than vehicles. But there would be increase in the
amount of usage of Paper for mapping, enlisting items etc. However, paper may be recycling by

throwing it in ordinary dustbin, further ensure the maximum usage of electronic system e.g. emails.

7. Environment Assessment/ Conclusion:

The site allocated is private land within the premises of Atlas Honda Limited (Plant) and the
applicant has carried out detailed environment assessment of the site for installation of solar

PV Plant. Overall findings:

Environment L.evel of
Parameters Impact

Recasons i Mitigation Measures

Air Impact Low Solar Energy is Carbon Free (No Emissions)

Plant will required a very low RO Plant is already installed at site and
Water Low quantity of water for cleaning water from said source may be used for
purpose only cleaning of Modules

As said project is purely roof based

L i . .
Land oW No impact on Land which have no impact on Land

No ecologically sensitive area There is no significant vegetation

Ecosystem Low . U . s
y lies with in premises cover within the selected area

Total area identified for said
Low project is in plant premises and Not Applicable
no acquisition is needed

Socio Eco
system




L_ AtlaSEnergy pplication for Generation License

858.80 kWp On-grid Solar PV Plant

11. Safety plans, emergency plans

Only qualified and authorized electricians will be allowed to undertake servicing or
maintenance tasks.

The authorized personnel will wear appropriate equipment, including a safety harness to
restrain from falling off the roof, sturdy shoes that will have thick rubber soles to provide
electrical insulation and good grip and appropriate clothing for personal protection, including
a hat, sunglasses, gloves and long pants and sleeves.

Lock out and tag out procedures will be used before commencement of maintenance tasks.
On-going operation and maintenance concerns for solar power systems will be addressed
properly. These systems are exposed to outdoor weather conditions that enhance the aging
process, and the infrastructure needs to be in place for the on-going maintenance of these
systems to assure their safe operation.

Properly grounded or double insulated power tools will be used for maintenance tasks.

Tools will be maintained in good condition.

Working on electrical equipment and circuits will be carried out in de-energized state.

Proper pathways will be available for operation, maintenance and firefighting.

Fire protection and suppression will be placed at site.
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12. System studies, load flow, short circuit, stability, reliability

Not Applicable: Power Generated through Solar system will be consumed by the relevant
Office/ Plant.
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generation voltage,

power factor,

frequency, automatic generation control, ramping rate, control
metering and instrumentation

Generation Voltage

Power Factor

Frequency

n Automatic Generation Control

Ramping Rate

Control Metering And Instrumentation

380 to 480

0.8LG..0.8LD

50 Hz

Included

N/A

DC circuit breaker

AC circuit breaker

DC overload protection (Type 2)

Overheat protection
Grid monitoring
Insulation monitoring

Ground fault monitoring
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14. Control, metering, instrumentation and protection

The Distributed Generator will furnish and install a manual disconnect device along
with smart meter that has a visual break to isolate and avoid any reverse feeding to
Grid.

The grid connected inverters and generators shall comply with Underwriter
Laboratories UL 1741 standard (Inverters, Converters, Controllers and
Interconnection System Equipment for Use with Distributed Energy Resources)
which addresses the electrical interconnection design of various forms of generating
equipment, IEEE 1547 2003, IEC 61215, EN or other international standards.
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15. Training and development

Trained and qualified personnel will be available at site 24/7 with proper safety and fire-fighting
training. Training program will focus on but not limited to Solar Resource Assessment, Site Survey,
Technology, Engineering Design, Regulation, Policy, Metering & Billing, and project Management of
Rooftop Solar System.

The following components will include in training & development program.

n e Collection of Resource Data

e Variability and uncertainty of resource data

e Site evaluation

e Crystalline and thin film technology comparison

e Rooftop solar system components

e  Module mounting structure selection

e Inverter selection

e Design of PV Array

* Shadow Analysis

e DC Cable Layout

e DC Cable Sizing

e Protection and Metering

n e Installation and Testing standards for solar PV plants
® Solar Module testing standards

e Economy of Roof top Solar System

e Detailed Project Report

e Operation and maintenance of rooftop solar system

o Safety and fire-fighting training
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