The Registrar

National Electric Power Regulatory Authority
2w Floor, OPF Building,

Sector G-5/2,

Islamabad

SUBJECT: Application for a Generation License for Din I'nergy Limited 50
MW Wind Power Project

|, Fawad Jawed the Chiefl Executive being the duly authorized representative of Din
Energy Limited by virtue of Board Resolution dated 11 April 2016, hereby apply to the
National Electric Power Regulatory Authority for the grant of a Generation License to
Din Energy Limited pursuant to Section 15 of the Regulazion of Generation,
Transmission and Distribution of Electric Power Act, 1997.

I certify that the documents-in-support attached with this applicat.on are prepared and
submitted in conformity with the provisions of the National Electric Power Regulatory
Authority Licensing (Application and Modification Procedure, Regulations, 1999
(“AMPR™), and undertake to abide by the terms and provisiols of the above-said
regulations. I further undertake and contirm that the information provided in the

attached documents-in-support is true and correct to the best o my knowledge and
belief.

A Bank Draft in the sum of 286,640, being the non-refundable license application fee
calculated in accordance with Schedule II of the AMPR, is also attached herewith.
Further, additional documents/information, pursuant to the AMPR, are attached
herewith.
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APPLICATION FOR THE GRANT OF A GENERATION LICENSE UNDER
SECTION 15 OF THE REGULATION OF GENERATION, TRANSMISSION
AND DISTRIBUTION ACT 1997, AND THE RULES & REGULATIONS MADE

THERE UNDER
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IN RESPECT OF
DIN ENERGY LIMITED
50 MW WIND POWER PROJECT AT JHIMPIR DISTRICT
THATTA, SINDH

Dated: 20 May, 2016

Filed for and behalf of:
DIN Energy Limited

Through;

RIAA BARKER GILLETTE

ADVOCATES & CORPORATE COUNSELORS
68, NAZIMUDDIN ROAD, F-8/4, ISLAMABAD
TEL: (051) 111-LAWYER
www.riaabg.com
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APPLICATION FOR THE GRANT OF A
GENERATION LICENSE
UNDER SECTION 15 OF THE ACT AND
REGULATION 3 OF THE AMP REGULATIONS

NEPRA'’s Participation in the Process

Section 15 of the Regulation of Generation, Transmission, and Distribution of
Electric Power Act, 1997 (the “Act”) provides, inter alia, that:

‘(1) No person except under the authority of a license issued by the Authority
under this Act and subject to the conditions specified in this Act and as
may be imposed by the Authority, construct own or operate a generation

facility.

(2)  An application for the grant of a license Jor a generation facility shall
specify-

(i) the type of facility for which the license is applied;
(ii)  the location of the generation facility; and
(iit)  the expected life of the generation facility.”

Furthermore, Regulation 3 of the National Electric Power Regulatory Authority
(Application and Modification Procedure) Regulations, 1999 (the “AMP
Regulations”) provides that an application for a license shall be made in the
form specified in the AMP Regulations and further enumerates the documents
required to be submitted to the Authority along with the requisite application.

This Application for the grant of a generation license is made pursuant to Section
15 of the Act and Regulation 3 of the AMP Regulations (this “Application”).

Introduction of the Applicant/Sponsor

As required under the Section 24 of Act Din Energy Limited (the “Applicant” or
the “Company” or the “Project Company”) is a Public limited un-listed
company incorporated under the Companies Ordinance, 1984, to act as a special
purpose vehicle (the “SPV”) and develop a 50 MW wind power generation facility
located at Jhimpir, District Thatta, Province of Sindh (the “Project”). The
company’s Board Resolution, constitutive documents, other pertinent details of



the Applicant and description of the Project are annexed herewith as Annex-A
hereto. The sponsors of the company are individuals, the description of whom is
available in Form-A attached with and supported by information in Annex-B.

AN INTRODUCTION

DEL is sponsored by the Din Group of Companies, which is being represented by
fourteen (14) individual sponsors (the “Sponsors”) of the Group who hold an
aggregate shareholding of 100% in the Project Company. Brief Profiles of the
Sponsors are given below:

Din Group

Din Group of Industries was formed in 1954 by Shaikh Mohammad Din. It
represents one of Pakistan’s premier business groups having diversified
investments, which include textiles, leather products, financial institutions, real
estate, investment in blue chip stocks/bonds, and poultry farming. Furthermore,
the Group, in their individual capacities, has investments in various power,
fertilizer, and E&P companies. In addition, the Sponsors have representation on
the Board of Directors of MCB Bank Ltd., Adamjee Insurance Company and Fauji
Fertilizer Company. The Group directly employs over 5,000 people across
Pakistan,

Din Leather (Pvt.) Ltd

Din Leather (Pvt.) Ltd. is one of the largest tanneries of the Country, exporting
finished leather across the globe, specializing in high-end leather. The production
plant is based in Karachi. Din Leather has been awarded numerous Best Export
Performance awards by the Federation of Pakistan Chambers of Commerce &
Industry (FPCCI) and has also been awarded Gold Medal Award by the
International Export Association U.K. in recognition of their export
achievements.

Din Textile Mills Ltd

Din Textile Mills Ltd., consist of 4 units of spinning and one dyeing plant,
producing value added cotton yarn such as mélange yarn, core spun stretch yarn
and compact yarn. Total 100,000 spindles are in operation and most of the
products are exported across the globe.



Din Farm Products

Din Farm Products is atomized poultry project with production of 300,000 eggs
per day. This project was initiated in the year 2011 for the diversification of the
group.

Din Group is also actively involved in philanthropy as part of its corporate social
responsibility program. The group’s CSR activities include, naming a few,
running many dispensaries, maternity homes, educational Institutes and
hospitals across Pakistan.



3.1.1

The Project Overview

The wind farm Project is located in Jhimpir, which is located approximately 120
km from Karachi, Pakistan’s commercial hub and main coastal/port city. The
Project site consists of 325 acres of land, which has been acquired by the project
company. The Karachi-Hyderabad Motorway (Super Highway) and National
Highway are the connecting roads to the Project site. The Jhimpir wind corridor
is identified as potential area for the development of wind power projects. The
overview of the project site is shown in Figure below.

Project Company

The Company is developing its Project under the NEPRA Upfront Tariff regime.
The Letter Of Intent (the “LOI”) has been awarded by Directorate of Alternative
Energy (the “DAE”), Energy Department Government of Sindh to the DIN
Energy Limited (a company duly organized and existing under the laws of
Pakistan, with its office located at Din House, 35-A/I Lalazar Area, Opposite
Beach Luxury Hotel, Karachi) (the Project Company) dated July 24th, 2015 vide
letter No. DAE/Wind/90/2015 (the LOI). The Project Company is diligently
working towards the early implementation of the Project. The Project Company
proposes to design, engineer, construct, insure, commission, operate and
maintain the Project. The construction of 50 MW wind power plant on GAMESA
G114-2.0MW Wind Turbine Generator technology will take approximately 15
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5.1.

months from the issuance of notice to proceed to the project contractors, so that
plant commissioning is expected within 18 months after financial close. The LOI
for this Project is annexed as Annex-J hereto,

Issuance of “Letter of Intent”

The project development phase has recently started after getting the Letter of
Intent (LOI) from Directorate of Alternative Erergy, Energy Department
Government of Sindh and land allocation from Government of Sindh (GoS) on
July 24th, 2015.

Although the Applicant will opt for the Upfront Tariff and as such all risks
associated with the Project are to be borne by the Applicant, nevertheless, the
Company has undertaken various studies to assess the feasibility of the Project.
These studies inter alia include the following:

Wind resources assessment;

Geo technical investigation;

Digital topographic map;

Initial environmental examination; and
Grid interconnection study.

e T

A complete feasibility study that has already been submitted by the Project
Company to DAE, Government of Sindh is annexed as Annex-D hereto.

Power Purchaser

The electricity generated from this Project would be supplied to Central Power
Purchasing Agency (Guarantee) Limited / National Transmission & Dispatch
Company. The power generated by the Project will be sold for the term of 20
years under the standard Energy Purchase Agreement (the “EPA”) starting from
commencement of commercial operations.

Site

The proposed Project site is located at Jhimpir, District Thatta, Province of

Sindh, Pakistan (the “Site”). The Site proposed for the implementation of the
Project has been selected by considering the following:

a. Location in the wind corridor;
b. Wind conditions at the Site;
C. Topographic conditions;
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d. Site accessibility; and
e. Location of the grid with reference to the Site for interconnection.

The Site is located within the wind corridor identified by DAE, GOS. As already
mentioned above the Site is located in Jhimpir, District Thatta, Sindh, which is
one of the most promising areas where wind power projects can be viably
installed.

This Land Description of the Project Site

The Project site consists of 325 acres of land and the Project shall have an
installed capacity of 50 MW. The overview of site and neighboring wind farms is
shown in Figure below:




5.4.

5.5

The micrositing of 25 turbines with 2.0 MW each is shown in figure below:

The Project Site is exposed to very strong westerly winds, wind data analysis of
the area suggests that, 80% wind blows from the south west direction. The terrain
of the area is flat with small change in altitude. The proposed site lies under
roughness class 1.5 as there is low vegetation. The site is easily accessible through
metallic roads. The ground is hard and rocky; the subsurface soil also includes
clay and silt.

The proposed wind farms lies on a flat inland area with hard and rocky ground
conditions. The site would be categorized as inland wind development as opposed
to offshore/coastal wind project development (which is more difficult to develop
due to tides and soft subsoil clay). The general terrain at the site can be described
as simple and flat terrain. Internal access roads are the roads connecting the
single wind turbine locations with each other and the external access roads and
grid station would be constructed during the civil works of the wind farm.
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6.1.

6.2.

Topographic conditions

The Site is on a plain area at an elevation of 45-113 m, which is generally flat, but
a bit higher on the west and lower on the east. The landform at wind farm sites is
mainly of pediment and the vegetation there is less developed.

Geological conditions

The planned wind farm sites are covered mainly by marine alluvium of Holocene
and recent weathered deposit, and underlain mainly by Tertiary limestone. The
bedrock in the site is generally outcropped. As the WTG is a high-rise structure, it
has a high gravity center and should sustain high loads, large horizontal wind
force and overturning moments. WTGs are designed to withstand these forces.

Hydrology

According to the regional hydrological data available, the Project site is in a dry
area, where the water table is deeply underground, and the surface water and
water in the shallow surface layers is weakly to slightly corrosive to the concrete
and is corrosive to the rebars in the concrete which has been immerged in water
for a long-time or alternatively in wet and dry conditions. Corrosion prevention
measures will be adopted in the design and implementation of the wind farm.

The Site Map and other pertinent details regarding the project site is annexed
Annex-K hereto.

Operations & Maintenance Arrangement

For the purpose of designing, engineering, procuring, constructing, installing,
testing, completing, commissioning, operation and maintenance of the Project,
the Project Company has signed the ‘Heads of Agreement’ with ‘Gamesa Wind
(Tianjin) Co. Ltd.,” and ‘Orient Energy System (Pvt) Ltd.,” on February 26, 2016.

With 20 years’ experience, Gamesa is a global leader in the design,
manufacture, installation and maintenance of wind turbines, with over 28,800
MW installed in 43 countries across five continents. Operation & Maintenance
(O&M) is one of the key activities upon which Gamesa bases its development,
having 70% of its fleet under an Operation & Maintenance contract thanks to an
expansion of this activity in over 30 countries.
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Backed by 20 years of experience in wind turbine O&M and optimization,
Gamesa continues to be committed to adding value, offering cutting edge
solutions, such as the useful life extension, integral solutions for the O&M of
other manufacturers’ wind turbines, and personalized financing options to meet
the needs of each customer. Gamesa focuses intensively on programs for
maximizing energy production, improving availability and reducing O&M
related costs, with the goal of decreasing energy costs by 30%.

Financing

The Total Project Cost of US$ 110,132,915 (United States Dollars One Hundred
and Ten Million One Hundred and Thirty Two and Nine Hundred and Fifteen)
is to be financed in a debt to equity ratio of 75:25, which is in accordance with
the RE Policy 2006. Further, total debt financing for the Project is going to be
funded through a1 mix of foreign and local debt.

Detailed information regarding the capital budget and the financing plan and
Expression of Interest from Banks are appended herewith as Annex F.

Selection of Technology

The proposed wind farm contains 25 Gamesa G114-2.0MWCIIA Wind Turbine
with hub height 80 meters for the Company’s Wind Power Project. The output
of the farm will be 50 MW with capacity factor not less than 35% at Pgo
probability of exceedance. The project construction timeline will be around 15
months after issuance of Notice to Proceed (NTP). The WTG is sourced from
world renowned wind turbine manufacturer, GAMESA Corporation with a total
of 21 years of experience and more than 31.2 GW capacity installed around the
world. GAMESA is the world technology leader in Wind Power.

Specifications of G114-2.0 MW CIIA Wind Turbine

(a). Rotor

(i). | Number of blades 3

(i). | Rotor diameter 114 m
(iii). | Swept area 10207 m?

Combination of blade pitch angle adjustment,

iv}. rre [
(). | Power regulation and generator / converter torque control.




Cut-in wind speed

3mis

Cut-out wind speed

25 m/s

Survival wind speed

59.5 m/s (Maximum 3 sec)

Pitch regulation

Electric motor drives a ring gear mounted to the
inner race of the blade pitch bearing.

(b). Blades

(i). | Blade length 56 m

(i), | Material Composite material reinforced with fiberglass

’ through resin infusion technology.

(c). Gearbox

. 3 combined stages: 1 stage planetary, 2 parallel
(). | Type shift gears.

(i). | Gear ratio 1:128.5

(ii). | Main shaft Cast shaft
(d). Generator

(). | Nominal Power 2070 (kW)

(ii). | Voltage 690 V

(iii). | Type Doubly fed with coil rotor and slip rings

Degree of Protection

IP54 Turbine — IP21 Ring Body

Coupling

Main Shaft: Cone Collar, High Speed Shaft:
Flexible coupling.

Power factor

0.95

Control System

Type

Automatic or manually controlled.

Scope of monitoring

Remote monitoring of different parameters, e.g.
temperature sensors, pitch parameters, speed,
generator torque, wind speed and direction, etc.




Production data, event list, long and short-term

(iii). | Recording trends
(f). Brake
(i). | Design Mechanical brakes

(i)

Operational brake

Aerodynamic brake achieved by feathering
blades.

(i)

Secondary brake

Mechanical brake on (high speed) shaft of
gearbox.

(9). Tower
(i). | Type Conical barrel tube
(i). | Hub heights 80 m

Power Curve of Gamesa G114-2.0MW Wind Turbine Generator

The tabular and graphical values of Power curve are shown below:
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The energy production of Wind Farm is given in Table below:

9.1.

9.2.

o Total Installed Gross ISO Capacity of the 0 MW

' Generation Facility /Wind Farm (MW/GWh) 5
(2). Total Annual Full Load Hours 3066

Average Wind Turbine Generator (WTG) o
(3 | Availability 97%
@ Total Gross Generation of the Generation )

" | Facility/Wind Farm (in GWh) 73.74
(5). | Array & Miscellaneous Losses GWh 12.58
(6). Availability Losses GWh 4.72
(7). Balance of Plant Losses GWh 3.14

Annual Energy Generation (20 year
®). equivalent Net AEP) GWh 153-3
(9). Net Capacity Factor 35 %
Health and Safety

During the construction and operation of the Project, the guideline of “safety
first, (accident) prevention foremost” will be practiced. Comprehensive
management and supervision will be applied to all staff members and the whole
operation process, in order to ensure safe operation of the equipment and
personal safety of workers,

The Company shall ensure that the EPC Contractor shall take all due precautions
to ensure the safety of its employees, agents and subcontractors and, in
collaboration with and to the requirements of the local health authorities, to
ensure that suitable arrangements such as medical staff, first aid equipment and
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10.1

10.2

10.3

stores, sick bay and suitable ambulance services are available at all times
throughout the period of the construction period as necessary and that suitable
arrangements are made for all necessary welfare and hygiene requirements..

The EPC Contractor shall maintain records concerning safety, health and welfare
of persons and damage to property, and make such reports, as are consistent with
Good Utility Practice and shall report details of any accident to the Company as
soon as possible after its occurrence.

Environmental Impact

The project is located in an area which was historically reported as the major and
significant migratory bird’s route during winter, therefore the environmental
impact related to mortality of birds due to wind turbines is also evaluated along
with any human resettiement. Based on the site evaluation and wind data
measurement done by National Renewable Energy Laboratories (USA) under the
USAID assistance program in 2007, the project locations within Jhimpir area
falls among the best wind corridors w.r.t. wind power generation.

The wind farm will be developed in an area which is not under intensive
agriculture use. There is no sensitive habitats with a high ecological value were
found during the field survey on the proposed land and no impacts caused by the
human settlement is expected. The same assessment is made regarding the
possible impacts on soil. The proposed project has been allocated 325 acres of
land by the Land Utilization Department, GOS for the turbine towers and right of
way for the access road. No rare or threatened vegetation species grow along the
proposed site or access road. Most of the plants found here have a wide ecological
aptitude and populations large enough to ensure their genetic diversity. The
removal of a small portion of vegetation will not harm the overall diversity of
plant communities in the area. Only raptors use the proposed site as a hunting
ground and for soaring overhead. Given that wind power is a ‘clean’ source of
energy, its key environmental benefit is in terms of the emission offsets it
provides.

Lifespan of the Wind Farm

It is envisaged that the wind farm will be in operation for up to 20 years. At the
end of this period the wind farm will either be decommissioned or new wind
turbines will be installed. Once the wind farm has reached the end of its lifespan,
the decommissioning process will include removal of the turbines and the return
of the site to its condition prior to the construction of the wind farm.
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14.
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Additional Annexes

In addition to the Annexes highlighted in the paragraphs above, we submit
further Annexes, which may be considered as integral parts of this Application for
Generation License.

Evidence/relevant correspondence

Copies of the pertinent correspondence are enclosed herewith for the learned
Authority’s assistance and consideration.

The Applicant would be pleased to provide any other assistance that the learned
Authority may require in the matter of grant of Generation License.

This Application and its Annexes are being submitted in triplicate, with certain
documents certified as necessary, each in accordance with Regulation 3(4) of the

AMP Regulations.

Additional Grounds

The Applicant seeks to raise further additional grounds in support of this
Application at the hearing stage.

Prayer

It is most humbly prayed to the esteemed Authority as follows:

(i)  That the Applicant be granted a Generation License for the development of
the Project

(ii)  That the terms of the Generation License may kindly be made consistent
with the terms of the GoP concession documents.

(iii) That the Authority may be pleased to treat the Applicant’s request for the
grant of Generation License on a non-discriminatory basis and any
concession offered to comparable projects on the date of filing of this
Applicant and at any stage subsequent to the grant of license may kindly
be granted to the Applicant as well.



(iv)  Any further and better relief that the Authority may deem appropriate in
the circumstances may kindly be granted to the Applicant.

We hope the information/explanation provided above meets your requirements, and
remain available to assist you if you have any further queries,

Respectfully submitted for and on behalf of the Applicant:

6:/—3 o ){L)
Sincerely,

Din Energy Limited
20 May, 2016




Islamic Bkg.—Alfalah Court
Branch Code : 64

On Demand Pay NEPRA A/C DIN ENERGY LIMITED

HABIB METROPOLITAN BANK LTD.

Or Order

Rupees two hundred and eighty six thousand six hundred and

forty only

Drawee Bank/Branch
Habib Metropolitan Bank Ltd.
Islamic Bkg.-Islamabad (220)

Istamabad
Please do not write below this ine

D.D No. 01331942

Stationery/Ref. No. 01331942

Date : { 1o 057176 ]

PKR | *%*286,640.00**%*
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DIN GROUP

Extracts from
Resolution Passed by the Board of Directors of
Din Encrgy Limited on April 11, 2016

“RESOLVED that an application for the Generation License (the “GL Application”)
be filed by and on behalf of Din Energy Limited (the “Company”) with the National
Electric Power Regulatory Authority ("NEPRA”), in connection with the GL Application
for the Company in respect of the Company’s 50 MW wind energy power project at Deh
Kohistan, 7/3 & '7/4, Tapo Jungshahi, Taluka / Distt. Thatta.

RESOLVED FURTHER that Mr. Fawad Jawed the Chief Executive Officer,
Mr. Sohail Rana the Financial Controller of the Company and Ms. Saira Khalid
bearing CNIC number 61101-9657810-4, are hereby singly authorized to sign the GL
Application, and any documentation ancillary thereto, pay all filing fees, and provide
any information required by NEPRA in respect of the Project, and do all acts and things
necessary for the processing, completion and finalization of the GL. Application.

Certified true copy

I

Director
Din Energy Limited
CERTIFICATION

CERTIFIED, that, the above resolution by circulation was duly passed by the Board of Directors of Din
Energy Limited on 11-04-2016, {or which the quorum of directors was presenl.

FURTHER CERTIFIED, that the said resolution has not been rescinded and is in operation and that

this is a true copy thereof.

Company Secretary
Din Energy Limited

Din Energy Ltd

44700 Din House, 35 A/l, Lalazar Area, Opp.-Beach Luxury. Hotel, P.O Box No. v4696 Karachi-74000 istan: | S ‘
Tei (92-21) 35610001—3 Fax (92-21) 35610009 & 35610455, E-mall dlngroup@dlnsroup tom, Website; wwwdingroup com




DIN GROUP

VAKALATNAMA

I Mr. Fawad Jawed, Chief Executive of Din Energy Limited (the “Company”),
hereby appoint and constitute MR, NADIR ALTAF, MR. MUSTAFA MUNIR AHMED,
MR. BILAL ALSAMARRAI, MS. SATRA KHALID, MS. NOREEN IQBAL of RIAA
BARKER GILLETTE, to appear and act for us as our advocates in connection with
processing presentation of the Company’s petition for Generation License (the “Petition”)
before the National Electric Power Regulatory Authority (“NEPRA™).

I also authorize the said Advocates or any one of them to do all acts and things necessary for the
processing, completion and finalization of the Petition with NEPRA.

Accepted
SIGNATURE;
Received by us:
From:
RIAA BARKER GILLETTE
68 NAZIMUDDIN ROAD, F-8/4,
ISLAMABAD
Tel: 051-111-LAWYER
Dln Energy Ltd

: Dm Hause, 35~ Lalazar Area,. 6pp Beach Luxury. Hotel, PO Box No 4696 Karachl-74000 Pal e
Tel (92—21) 3561D001-3 Fax (92-21) 35610009 & 35610455, E-mall: dingroup@dingroup com, Webslte, WWW.dI
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THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

AFFIDAVIT

I, Fawad Jawed S/¢ Shaikh Mohammad Jawed bearing CNIC No 42201-
0403382-5 the Chief Executive of Din Energy Limited do hereby solemnly affirm
and declare on oath as under:

RS L. That the Generation License Petition has been filed before the National Electric
Power Regulatory Authority (the “NEPRA”) and the contents of the same may
kindly be read as an integral part of this affidavit.

That the contents of the accompanying Generation License Petition are true and
correct to the best of my knowledge and belief and nothing has been concealed or
misstated therein.

1o

[Chief Executive]
(Deponent)

Seul & Signature of the Oath Commissioncer



ANNEX A

APPLICANT COMPANY’S CONSTITUTIVE DOCUMENTS
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SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

COMPANY REGISTRATION OFFICE, KARACH!

CERTIFICATE OF INCORPORATION

[Under section 32 of the Companies Ordinance, 1984 (XLVII of 1984)]

Corporate Universal Identification No. 0089063

v

[ hereby certify that DIN ENERGY LIMITED is this day incorporated under the

Companics Ordinance, 1984 (XLVII of 1984) and that the company is limited by

shares.

Given under my hand at Karachi this Second day of July, Two Thousand and

Fourteen,

Incorporation fee Rs. 9,000/= only

g
(Sidney Custodio Pereira)
Jomnt Registrar of Companies
Karachi
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A PUBLIC COMPANY LINMTHED BY SHARES

UNDER THL COMPANIED ORDINANCE, 1984

MEMORANDUNM O ASSOCIATION

OF

DIN ENERGY LIMITED

The nare of the U ompan: is “Din Eoergy Limited™.

The Registered Ciflee of te Copany will be <itated in the Provinece af the Sindh.

he objects for which the Company is established are:

To carry on the business ot cenerating el l'ift power, by any means whillsoever,
inchiling pewer generation .hwu"h wind turbive, to feed electricity so gencrated into the
National grid and to consiruet, fay G fown, ‘taolwh. [ 2nd carry out all necessary power
cations. cables, wircs, lines, accumulators, Temps and works and to generate, distriburs
and sunply electrioits and to lght indusiries and places, both public and private, cities,
touils, straels, UoChs A els, hentres. buildings and for all other purposes for which
clectrical energy can be epployed

To cany aut the constiection .mi nemufctre aof wind, thermal gas, hydrocleetric and
thermal energy projscls sucl as gas energy, solar encrgy. bio-thermal energy and to
constrret, establish and X necessary power statjons.

T acquire, manufacture, oduce, use. seil and aupply elevirictty Tor lighting, heuting or
power purposes and 1o \m’l witl. manafecture and render ;Jlmhl\ Al residial products
obtainad tnthe produviion of electne pewer.

To pnport purchase, sopply and dwwne ali kinds of raw and other materials for

generatian of energ: + electrivity and sell, runsimit und deliver the same thus genernigd

anvwliere m Paki

To import, by, own, install or othe rwise procire plants, oy achinery amd other equipment
and fo fabricats parts In the G npnwx workshop and W take ar give o rent phanis,
for the surpeses of the business andror 1o dispose-olt
paris which bave become obsolete.

muachinery and other eyuinme
such plams, muchinery and spare

o purchase o yoany other means wquire and take apuons over any property,

whatseeyer, ard aps Seits or privileges plany kimdover or in regpect of any property.




AERIHTOEN

ST SIey s af venisuitais, arnd e o

atbierise denl wath alls or ey pare o the property and

destzis el fecieal and wngibic sropenv. o to enablish L

develoniest centers Wooperionm <ol sear i 2 develoge gend
decaradvisablc or feasibie, and o cooend mones e sy e and testing

BEpros g SCCUIN Y S Provass, nalenl of RER = | FE SRS O I S T ) N TR L] SRR

L

which the Conmeny man acquire ar proposs  wogiine e de

Fordenclop and or tramstor technolopy wind o acuuire o poass i e cinion viere-nen .

o sersosnes and wockeoo hoth i Cabisnn ad Lo

Broness of e Compuny

R - iy e . [T [
proficieney nvanous specieliies conmecied woth the |

Po carry onany other tade or business winch ean e wdoarvous s cars

conneerion wisl or ancillury oo any of e Dus vesaes

Peodpply T rerister, purchase o Pyoother iienns sdaeers mnd pretect one

ronew whether in Pakistan or elseahiore any patents, patens righits, brovets (7
Beenses, seerer processes, Uademarks, dosmis, prolechions wnd voncessions and b
diselae ulters modify use wnd e 1o accouat and o nmnnhoure vader < oran
Feones U NPTty

eoprivifeges morespect of the sames ol oo cvperd oy

ppon. testine and improving aoy paienis Beoestons o rvlity whie

QCQUITE OF Propose 10 aoquire,

Poseguire of sinderiahe the swhobe o any oot o the husiess, weodu il and assets o ane
Persons B or COmpany carrying o of Prepasing o curiy e any el e Busiiees <o

e Company s athorized oo camy on ol e pat of e considaation D

acgnisition to undertake sl ar any of the Habdides of such person. S or commany, or 1o

WCLRIITC QI FIeTUsT B, s annate Wi, or o Ler SRR HITIRT IS

for sharing profits, o for coaperataon, or [ i ab aesbiands with i <seeh pesaos, 1
ar comipay.or for subsidizme or cUiers e assistng any suct persa, irm or coraps

and o give or aeee

. iJ}/ VY Gl consideration for 0 GE e aets o [\lli‘xgj:u areresand o

properiv acquired. oy sharess debeniies, debentore sock o T B

Gdie

dpon, ad o hold aad retns s sell mereiae

debentures, debenture stock o secur s e oo

Vo aequire, purvhase, ke un fease, ires o change, sell ionstor, convevor dispese of
= i

ainy movable wicd immovable praperty rirhis nd privileces o sedh s and conditions
ax e Company may think necessurs or o ellient 7oy e poroses o) its Bosiiess, aid

harver ~aill i 0 aevonns, oraes

Lo aitge, construct, repars develop, muoe g4
uf

of the property and rights of the Company necessary or convenient Ser the purposes of's!

leenses, options, rights und privileges inresyect ol or oters e dead with b o ans pae

business ot the Company.

Fa purchase or etherwise aoquire sae abole o ans ot o e Buatiess, gooma o
ansety of the campany. i or person carty 1 on or propGsling o cy o any of e
bustnesses whivh the Conmany s awthorioed B cum o0 and o

cuhsnd

Tor such aegeeaton s wondesame oo e e e

St

CONLTYY DT 0r 00rson,



Qo irangemnents with ans Government or authoritic conual or g

taoal ur otherwise, public or quas-public badies o witlr
!

WPy g

that ey sevin conducne o the

where the Company i huva Siterosts

stam frem sy seeit Goverr neat w

iwine Business and oo

IR MRS R DY

O to ek

cpriviteges and concessions wivich the Company ey 8

cxercize nd comply therewath

or deposit monies of the Companmy . not immedinge v required. 0 sich shires
Rentures, debenture stocks or B ary vestinents, movabic or mumovalios

wer as i from tme to thme be decided by the divec ors.

ibe Tor, take, purchase, or otherwise acquire, hobd, sell and dispose ot shares.
}

s, debenture stoeks, bonds, obligations oc sevurities ssxuad or guarunteed by am

apany constituted e carrving e busitess moany pase of the warlds e

s, debentire stecks, bonds oblizations or securition ssueed o garanteed by an

g

ot or stthority . municrpal local or cthiensyise, a ane pactai the world

erate uny person, s or company endering servives o e Compairy entdier by
:

nent or by the allotment to Tim o them of slures or other szeuriies o he
cradited s purd wp in Tull as piy be thought expediznt.

Do or contribute o othero e aasist or Lo vrant maoneey Lo chinntable, bereyelent,

mational public wstitunons, obrects o HUrposes: o suppeit and subserile to
Elivn, society or chub which may be tur the benefit of the Company o T
or employees: o establish and rwintmn or procars the establishment and
ace of any contributory or non-contibutory pension of superannuation funds for
ool and give or procare the Ziving o donctions, vratnities, poisions,
25, of emoluments wnd provide wdvantages. faciitios and services tor uny
vher are or have been Directors ar Oificers of, o who are or have been empioved

o are serving or have served the Companss or any sempans swhicn s
v ool the Campany or s sllied or sssocited watle the Campary or wath such
v ocomnuny and the wives, widows, dhildren and other relatives und dependents
rersans: o make payments owands Inswanee: amd 1o do any of the maens ws
cither alane or i conjunction wul any sucl ather Company s atoresuid, b

sHtteal purposes.

bute amony the members i specie any property o1 the Company of wharever
Cary proceeds of the sale or disposal of any propart of the Compuiny.n the

winding up.

samate with ary oflrer compiny having objests altogether or i pant A o

this Company, and 1o enter into parnershio or ooy arrangement for <he

ntop of erest, co-operation, Jolnt-vemure, reeiprocal carcession or chenae

O heul husiness or iransicion

oA
S

POrSOn OF COMpPany Carrying un ar @ny
vs Company s aathorized 1o carry oo engie ine or about

o capable of being vonducted s us divecthe cor ivesty 1o

NV
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fo enter into agreementts) o e amy imdivdoal, firme co-aperative or other seciety,
compainy. corporitie body . Government or fe sl autherity or other legal entity nocessary
o expedient Tor the purpose < earrying ot husiness of the Company.

T imvest the surplus meneys of the Compary nat inmn‘dikucl_\' required inosuch manner
o omay from time o tae be determined and 1o held or otherwise deal with such
iy estiments made.

T ke advances to customers and stait with or without seeurity and upon sueh terns as
the Company may approve,

Lo acquire or construct, mainiain and alter am huilding or works necessay or convenian
Fee e pugrose of the company and to sale amy sueh property as an when deemed it

P borrow money on toan and 1o borrosy from finaneial imatitations and scheduled banks
as the Company shall think Ae for ity business, aod i particular, by the lssue of
debentures, or debentere stock pe

2). lerm finance certificates and like
instruments aud fraanees under interest fres system such as finances by purchase of

movable  and  immovable  propertics.  securities and instruments with - buy-baek
auresments, and 1o seenre the payment/repayinent of the finasees, indebledness and any
mensy borrawed, or owed by miortg

we, churze, fen or any other seeurity upou all or uny
part of the property or assets of the Company (both present and future) andd also by a
similar mortgage. charee, e o any other security to secure and guarantee the
perfarmance by the Compuny of any obligaiion undertaken by the Company which may
hecome binding on it

T open. close, muinlain and operate bank cecounts of the Company with any bauk or
banks and to drinw, make, acespt endorse. discouni. negotiate, exceuie wnd issue ehegues.,
bills of exchange. promissory notes. bills of lading, warranis, debentures. and ather
teotiahle or ransterable instroments concerning the business.

Ta receivi pavment on the salz ur disposal of the whole or any part of Uie business or
property  of the Company. euher in cashl by instalimenms or otherwise, tor such
consideration as the Directors of the Company may think it and in particelar for shares,
debentures or atherwise in securities of any campuny and generalty to dispose, hold or
otherwise Jdea

with any shares, stocks or seeurities so wequired.

Tooapply fors and eblin nocessary cansents permissions and - Loenses fram any

Covernment, Statz or Loeal wrd other awthor ties Tor enabling the Company e carry any

of iy ebiects ito eftect, o tar effecting any modification of the constitution of the
Company . or for any other pupess whiclway seem caleutated directly ar indirectly to
promote the Compuny's interests, and 1o eppose any proce cedings or applicattons which
muy seem caleulated divectly o indiveetly o prejudice the Company's interests.



S

o enter o wrranvements with ainy Goverament or wiihio e, centel or

municmal, joea

or otherwise. pubiic or quasi-public ediess o vity any ot

any plaee where the Company may have nterests FROENCISIYs B U ILTRITTY

purposes of the Busmess aind 1o obtain from iy such Governmant autheritios or peisois

any rights, privieges and concessions which the Company o ows this® e obiam amd

carry out. exercise and comply therowishy,
Formvest or depostt montes of the Company. net imnsedintel required. b sueh b,
stocks. debentures, debenture stocks or fn oy investoients, s able o mnne abies

such manner as may from tme 1o tme e decided by the directors,

Fo subseribe fors take, purchase, or sthorwise accuire. hold, sell wid Jispose o shures
debentures, debeniure stocks, bonds. onligatons of securitios issued or suurantecd by
cther company constituted or carying o business 0oy pare of the world and
debentures. debenure stocks, bonds ebiizanons or secucies tssoed or puarmneca

governiment o authoriny. memapal loenl or otfeerwine. i oot o e svorkd

Toremunerate any person. lirm ar compunn rendering services w the Company enlior In

cash payiment or by the a

loterent to i o them o shares oF other securites o e

Compuany credited s paid up i full as imay be thousht expedient,

Fu subseribe or contribute or otherw ise wssist or o grant moley 10 churitable, berevaiont,
seientific, nattonal public msthiutions, vhjects o puarposes; © support and schaeribe 1o
any mstitution, society or club whivh may be for the becelie of the Company ar s
Dircetors or ciployees; o establish and naimtain or procore the estabilisfneat and
maitenance of any conributory or non-contsibtory penstor or superannuation Rinds fol

the benefi of and give or procure tie ghving o dorations wriidities, pelsions,

atfonanees, ar cinolumeats aad pros Alvantaven faelines wmd services Yo am
pecsons who are or have been Directors o Oteers ot orwho e o Bave been earpronad

by, or who are serving o have served e Conpaesye o soy conipany which is o

subispdiary of the Company oe 1 sllied or cxsociated with the Compaay or wih soch

subsidhary company and e wivess widows, children and othee relitives and depe
ol sucl personss toomake payments towards insuranes aed o dooany of the matters as
wloresatd clther wone or n conjunction witlh anv sueh ether company as sforesand, bt

not for political purposes.

Fo disnibite among the members 1 specie any proparty of the Company of whaieve
tature or any proceeds of the sabe or disporal of ans property of the Company, e e
cvent of winding up.

lo wma

gaate with any other company hieme o for i part stonde

thoxe of tis Company, and w0 enter mto rarmership or s areaneement for sharing

.
[

profic. union of interest, co-operdtion. joint-venture, reciproval concession or otheryive
WL @hy person or company carrying on of engagsd i or about business of TrEsacion

which this Compuny is authorized 0 carry on or eng ar abont business o
!

ransaction eapable of being eonductad so a8 divectty or morecth w0 bonetn g

Company.
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Iy e 2l op any of the things or natiers 'Lnru"!d o any part of the world and either o3
principals. agents (excepl aging agenty vontractors or atherwise, and by or th :oth’h
qeents. brokers except sock Drokers, sub-contractors of otherwise and either alone or 1w

conjunction with others.

To de all such other things as may e deenred ineidental or conducive to the attaimnent of
the abjects of the Company of any of them

None of the Sub-Clau
Jeemed subsidiary or

W this Clause and none of tie objects therein specified shall be
dltacy to any of the obiects smecified in any other such sub-
12l have as full 4 power to exercise cach and every one of the

o‘wicc'“ spevified in enchisub-clagse of *hie Clause s though each sub-clause contain the

abjeets of o separate Compin,

ciouse, and the Company

The ward “company” in iz Clause except where wead In reference o this Company,
shall he deemed o incieds any partnershin or other hody of persony whether corporute ot
mincurporated, and whetier dometled in 2akistan or elsawhere.

Notwidhstanding arthing coatained i this Clause, pothing herein shall be constraed as

emmowvering the Company o undertalce o, indulps in the business of banking, tinance,
investotent, feasing, isuranes or builders. directly or wdirectly, as restrictod under lavw or
any Lm!:\whﬂ operations. The Company saall net Lunch multievel markesting, pyramid
and nonzi senemes.

Notvithstanding anything stated inoany olject davse, the Company shall obtain such
sther approval or lmnn from the competant authanty, as may be reguired under uny ki
for the time being in fmee, to undertake o particular business

The lability of the Mesbears is Hinited.

The authorised share capital of L‘.ln Company is Rs.200,000,000/- (Rupees Two Hundred
Milion Oaly) divided e 20,000,000 (Thenty Jiltion) Qrdinary Shares ot Rs. 10/ each
with the calts, privileges :’:nd Lol\d\tl(‘.h attaching thereto as are provided by the
prgulations of the Compans for the tme being, with powers to incrense, reduce, sub-
divide, consolidate o reoizinize the capial of e € u,upan\' and 1o divide the shares in
the capital of the Conpaiy for the tin ¢ buing into soveral clusses in accordance with the

provisions of the Conpuanives Ordinance, 1984 and o attach thereto respectively such
spesial rights, privil

ves or condibons ag ay e determined by or in accordance with the
revulations of the Compainy, provided hosrever, thut righis, as between various classes of
orlinary shares, if anv. s o profits, votes and other benefits shall be strictly
properfionate w the vaid up waluz nithe shares
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: ©S/0 My, Shaikh | |
i - Mohammad Din '
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; ~S/o Mr. Shatkh ; | S :
1 i Mohaminad Muncer ‘l ‘ \ '1ip 5,1@!1 |
I ONICH2201-59033017 | | | Rend, Karachi |
| S |
EERRTh 1~m~1um\cd | Rakisuni | I w33 -
! Sfo Mr Shakh : t | Soctety of ( F ‘
5 ! Mobuonmad Jaowed I 1 Tipo .‘;u]um .f‘i r
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A PUBIICCOMPANY LIMTIED BY SHARES
UNDUR THE COMPANIES ORDINANCE, 1984
ARTICUE S OF ASSCCIATION

oF

DN ENERGY LIMITED

PRELIDTENARY

The regulaticns wned i fable v in the Piest Schedule o the Companies
Crdinance, P95, shall notopply ro e Camprns

I the construction of thes: Articles of Association, unless e voitrary be expressed

or is o be inferred from the comiexn
cArticies” shall mean these Aritcles of Association ay originally franed or us Jrom
e e altered b crecial oo

“Boand” shall mean Bowed o Divectors 1o the time being ot i) Campanv.

“Chiel Executive™ shall mean an fndividoad who subject to the control and directions
of the directors Is entiuzred with the whele of the powers of managerient of the ;111azrs
of the company which ineludes 4 dirzetor or any ofhier person occupyving the position
of a Chiet Beecutive. by wharever nane callad, and whether under 2 coatract of

service wrother Wi,

Atteriey iy oestiuted under o Power of Attor
“Directors™ shall mieun the Board of Dire surs Sor the time Leing of the Company.
“Dirvidend” shall melude monus ¢ sares

inowriting” or fwriten” shall include pristed. lithographed viped and other modaes of
representing or reprodicing words in visisle forn.

“MernberT sl mean a regiiersd holder efamy harz ar stock of the Company,
“Month” shall inean » calongar menth aceording 1o the Enalish Calendar.

FOMCe” shallmean e R susters  Qftice for the e being of the Cumnpatny,

“Ordinasee” shall mean the Comipr s Orditance, 1954, or anv modineation or re-
enactment thereol for e time teing in foree

Slegrster” shail nean the Recisicr of Members w he septpursuant to the Ordinanee,

“seal” shall mean the Comamon Sl ar the Compnny, R
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SHARE CAPIPAL

[ s capital of he oo vl ot e o e
Ol divided Ingo 20000 0G0 (Twenty M Cupos o7 M - st

clo s oars provided by

the righte, privileges and condiiors attaching 0
repufaiion: of the Company tor the Gme buing, with p
anize e capial of the Company

Vs Lo e roduee, sub

divide, cousolidate or ree

aid 1o divide the

'

Ciivies In

he capivad of the Company Bebig o

18
with the provisions of the Companics Ordinanee,

aeconds

e owih the reculutions of the Campany, provided however, that
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RIS ALY Chiises ab ol
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Benefits « thornate 1o the paid vy alioe o

The siabmon subserinton @ Re 30000 (R apees thee huedred fhoesepd el

The compuny Oy 1081 D0e D gme oy oRdimey res
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Do fore e, be of
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acdhimir, o the amount of Uie exising shares Beld by sach Member

By of shuares of
which the offer, f not acoepted, v

explranen of that tine, or on U reesipt of an earker in

madis by notiee speeitvine e nu sedoand Bodting oo dme wihin

sed b cancviiod
naton fronn the pers
whom the offer s made that he dect nes to accept the shares offered, e Direcions
iy fron tme o Hine digpose of che

Mombor or cot, o such nanner

sl

Same o Sucll CUeITon OF Pericons,

S by e el abactele Sisere

Dnrectors ey likewise o digpoe of un

Ty

whieh the new shanes bear o shures held by persons

cannet, in the opiion of the Directors, he conveniently ofrern

The share oo

Ay e shares el g

more sl one clise are istueds the b o Doteeon the
prdiry sfares shall be seicth sroportonaie wothe past Daine o the s
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ax reoangs ol dindenad




Subicct to the srovisions o Seation @2, the Comgraiy qmay by ordinar: resolution:

(1 consolidaie amd Givide it share capial isio sharves of larger amounl tha its
enisting st

(hi subediside its existins shaves. or any alb them. o shares of saraller amount

than ix facd by the Ylemorandum of Assoctation:

(o) caneel any shares which, ot date of the ) assing of the resolution. have not been
faken or agreed io be taken by an. person and Jdiminish the amount ol its share
capital by the wnount of the shares so cancelled,

[he company iy be specia, reselution paduce ity share capital, or any share prenium
acconal i any mnan

aned il and subicet too any ineident authorised. and consent
required by L,

STIAKRES

The Directors shail. as revards anv al alment of shares, duly comply with such
provisions of Sectivin 63 10 F3as i

v he pplicable.

Subject o the provisions of the Urdmance. the <hetes i the capital for the time being
shall be at the disposal of the Directors. who mey atlot ot gtherwise dispose ol the
garme o such veesons, on saeh terms and conditions. and A such Lmes os they muy
think fit.

Phe Compant way owereise the powers ot paying copunission conterred by Section
82 provided it the rake percent, or the amount of the commission paid or agread
be paid, shall be disclosed e the manne reqaired by the said Secton and the rate of
commission shell not osceed sueh rate as may be Hixed under the sid Section. Subject
to the provisions of the Ordinanue, such commission mayv be satisfied by the payment
of cash or the allotmient of tuily paid slares ar patly in e way and partly in the
other. The company nay also on any issae of shares pay such brokerage us may be
lawtul,

Except as required by faw. po persen shidk be recogmised by the Company as holding
wy share upenr any teast, and the Company shall not be bound by or he compelled in
aiy way Lo reeagnize (o

a when haviryg natice thereot) any equitable. conlingent,

fature or partial interestm any share or wy nterest firany Dractional part ol wshure or

(eveept only as Dy dnese Aativies or by faw ctherwise pravided) any other vights in
respect of any shars exept an Wsolute cght wo the entirety thereol i the reatsteredd

hotder.

The Company shall ot 2ives whether directhy or mdivestly, and whether by meais of

a loan, guraraniee, ihe provision of secwily or otherwise, any fnancial assistinee for
tre purpose o or in cenned don with 1 puchase or subseripticn made or W he made by
any persen al or for any sbures i the Company. vt shall the Company make a loan

Yor i whiatsueser en the seewity ol il shares. but nothing 1 this Article

HIR R

homa be prj}'rnill:jcl by the Ordinance,
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Phe amount pavadle onapp

JESTH RERSTE

e share.

Uhe jomt-holders of a share shal) be severath o

saible tor e v e
of any amount duae inrespect of such share.

CERTUTCATES

Froery person whose name s enteresd as 2 omember e Ft":'ihi(':' ot members saail

vithout pusirent, be enitled o receive, wiiin tvo monibs ater allotment ar

rorty-Tve duvs of e apphicition or segisantion of ransror aeerniende under te s

specitynmg the share or shures held by Tinneoaad the srnount paia ep theieon

L respect of a share or shares held jomts by oseveral persons, the companes shall o
f o Py

be baumd w issue more than one certiitente mxd delivery ot u vertitiears for ¢ BRIy

nne ol e several jot holders shall be sutiaent deiiver - 1o ail

0 shore vertdeate s defaced! Tost or o L'\li'ﬂ}(‘d. ity be renewed onpuvinent o
such fee it any, not exeeeding one rupee, amd o such terms, 1 any . as o evidence
aed indemmity and pavient ol cxpeases panred by the company ininvesting ttke, as
the divectors thiak fin Within forts-1ve davs of e apohennon directors sbiall issue
cuertilicate to the applicant.

Foxeept o the extent and i the manner wlowed by Section @30 mo part o twe funds of

the compuny shall be ciploved i the purchase of 0 o o Tewns upen e secunty ol

the company's shares.

TRANSFER OF SHARES
Subject o such of the restrictions of these Articies as iy be apphicables any Menbe
may transler alt or any of hus shares by mstrament meowriting i sy vsual or common

Form or any other form which the Directon mav approve,

Uhe nstrument of tanster of any shuare shall Be siyned by both the transteror and the

translerce, snd the trmnsteror shall be deemied to remain the holder (‘,l such share und
the name of the trunsleree 1s entered 1 the Reaister nrespect heren?
The Dyirectors shall not refuse to transter any fuily paid <hares unless the ST

deed s defective or invalid, The Directors nuy decline to recognize uny nsiruiient of

tansier unless:-

(ay such f‘cc not exncesding fwo rupres s the Directors muy rom e o e
require. s paid to the Company mrespect thereolt and

(hy  The duly stumped msirument of iransier oy doposited ai e Ofee o s
ather place as the Directons may appuoiil, aocomned by the certifioute vl
shares to which it reliies, and stch oo cotdenes ay e Diresors may

redsonably require 1o show e sght of the e onar o maks te

[ the Dircctors refuse o rewister o rarstor of siares they shall wolde iy daes

¢
1
alter the dare wnowhich the tanstor deed was Tedyged vt s Conpang send e e
I

transterce notice of the retusal indicatir g the detect o vaadity o the Dansteree,

i shall, atter removal of suct defect or vadudiny, o s retodue et ier

deed withi the Qo AP
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U el e ses o davs o bus potiee by as e speeitied o Section 13010
{

b Register
in e whowe forty-t

i
mayv be clased for such portoed o peniads ot exceedil Tve days in
Ay vedar s the Directars nay {roi thine to thine divecl but so that the Register shall

pot he ciosad for o longer parod than thires davs ata nme.

Phere shall be oxid w the Congans mosespect of the registration of any probate.

letters ol administrating. cortifivate of marrugs o death. power of attorney or other

docunent relating o or witecuny the tide o wny shares, such lee. not exvesding two
rupees, a8 the Directos o

v o tine W lime preseribe,

Al neteumenis of crasster which shall be regstered shall be retained by e
Compuny, but any insleament of transfer which the Directors may decline to regtster
sl (except i sy cusc of fraud) he retumnad o the person deposiiing the same.

Nothiug in thewe Articles snall prectude the Directors from recognizing arenunciation
ol the alforment of any share by the alfotiee i favoar of some other person,

FRANSMISSION OF SHARLES

[he exeentors. adminisrators. heirs, or totnees, as the case may be, of a deceased
sole holder of a share shall be the only persons recognized by the Company as having
any title ta the share, Iy the case of & share registered in the names of two or maore
Holders. the sursivors, or surs vor, o the execttors or administrators of the deceased
survivor, shall be the only persons recounized by the Company as having any title (o

the share.

Any person becoming entitled to ashare neonsequent of the death or bunkruptey of a
Membor may. upon such evidence us to the title being produced as may from time to
time be required by the D rectors, and subject as hercinafter provided, elect either to
be registered himsell us holder of the shore or to have some person naminated by him
registered as the innsterae thersal, but the D

ctors shall in either case have the same
ruht to decline or suspend registration as they would have had i the cose ofa transfer
of the <hare by that Member betore his death or bankruptey as the case may be.

11 the person so hecoming entitled shalt ¢deet w be registered himself, he shall deliver
ol send to the Company a

antice in writing signed by him, stating that he so eleets. IF
he shall eleet to have another person registerad he shall testify his election by
executing to that person o transter of the share. All the limitatjons, restrictions and
provisions of these Arucles refating w the right to transfer and the registration ol
panster of shares shall be applicable to any such notee or fransfer as aloresaid as i’
the death or bankruptey of a Member bae not vecurred and the notice or transter were
a transfer singed by thut Member.

A persan becoming entitted to a share by reason of dewlh or baskruptey ol the hoider
sl be entitied to the sume dividends and oiher advaniages to which he would be
entitled 1 be were the registered holder of the share, except that e shall not, before
heing registered as a Merber in respect of the share, be entitied in respect of iCto
exercise any right conterred By membership o relation to meetings af the Company.
Provided alwass that the Directors may 20 any ime give notice requiring any such
person to efect cither to be registersd himself or to wanster the share, and i the notice
v nor complicd with wthin ninet davs the Birectors may therealter withhotd
pasment of al! dividends o ether moneys payable on or in respect of the share until
the requirements uf the notice have beencompired with,
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GENIRAL METTINGS

fhe Company shall hold statutory meenng wither a pettod of not fesy

P el

months, nor more than st months, from the daie ac whick the Communy 5 entiticld oo

COUTHMCHCE TS Hiess,

Phe Company shall hobd, e addition (o oy other miesting, o General Meating, oy s
Annual Generad Meetneo withm erghtesn months o tue d

e oof i meorporatien
and dhereatler onee at least m every cafendar vear wathen o oersod ot Tour muonss
following the close of s fimancial vear amd por more et Niteen months shier the
hotding o its last preceding Annual General Mecting, and shuld soecity the ruccting as

such in the notices calling it Subject 1 the provisions of Section 133, the Annuai
Goeneral Meeting shall be held atsuch time and place as the Divectors shall appoint,

Adl General Meetinas ather than the Statetory Meeting or Anouad Oeneral Meey

103

shalt be called Uxtraordinary General Mectings,

The Directors may, whenever they thok T copvens an Larnordinary Geneia
Meeting, and Extraordinuy Meetines shall ulso he conveted on sacli requisition, o

i deranlt, may be convened by such req usitionists, as provaded by Secton 139 15w

anv time iere are not within Pakistan sutffician Directors capable o oo guors
any Director or any two Members of e Cempany may convene un Extraordimars
Greneral Meeting in the same manner as nearly as possible us that in whicl mectings
may be convened by the Directors.

NOTICE OF GENFRAL MEWTING

Pwenty-one duys notice at least tenelusise of e dae on whieh e notice s osernved or
decitied 10 be served. bur inclusive of the day for which nolice Ts given) speciiving the
place. the duy and hour of mecting and, i case of specic business, the generan nature
ot that business, shall be given in the mirner provided 1 Section 30 and sub-section 3
of Section PSR for the Gerreral Meeting, to such persons as are, onder Section 1640w
the regutations of the Compamy . entitloe o receive sucn sotice Tom the Compane:

Dt the accidental omission (o give natce e or the pon-receipt of notive by, a

denber shall nov mvalsdate the proceedimgs at any Generad Meeanyg,
PROCEFDINGS AT GENERAL MEBFTINGS

A business shall be deemed special thint i tiosected at an Exumordinney General
Meeting, and also all that 1 transected at an Aol General Meeting, with the
exceptivn ol declaring o dividend, corsideranon e ceeount badanee sheets, and
reports off the Divectors and Auditors, el zetion of Divecrars an

appeintment and

iixation ol remuneration of Auditors,

Where, by any provision contiined i the Ordimance, special nonice 18 required o
resofution, the reselution shall not be effciive unfess notice of the mtensior oy ¢

it has been viven 1o the Company not fess than twenty-one days tor sueh shoer

ot

oerod as the Ordinanes permits) before the mecung al which it s monved, and the

Company shall give 1o the Members notice of an sech resolution G reguired by e

in accordinee with the provision ol te O dinance

H
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SNocbusiness ~hall ne ot acted arany Goeneral Meeting unless oo quorim of Members
opresent at that ome vhen the meeung preceeds to business, Save as in theses

Articios oihere e pro o eds theee Members present in person who epresent not less
hon 237 o the tonal voting pawer either o thelr own account or through proxies

shall e gquerin,

IF wathin hall” an hour from e dme sppainted for the mecting o quorum is nat
present, the meeting, o convened upen the requisiion of or by Members, shall be
dissoived, in any other cuse ishai! stand adjoursed to the same day in the next week,
At the same time and place, and 15 at the adjowrned meeting a quordin 13 not present
within Tl an howr fron the time appointed tor the mecting. the Members present,
being not less than tvo. shall be o quornm,

e Chatrman of the Board of Directors shail preside as Chairman at every generdl
Mecting, I there 1w no ostely Chatrmun or 30 a0 any smeeting he s nat present within
Slteen minutes alter the time wppointed for holding the mesting, or is unwilling to
act as Charrman, e vectors present shall choose someone ot ther number to be
Chasrman, o Dicee

cros wrlling toact as Chairiman or no Director s prosent within
Niteen minutes alter the tme appoeinted i holding the meeting, the Members present
shali choese en the they number o be Chizivman of the meeting.

Fhe Charman or the meeting muay. with the consent of any meeling at wineh a
aquortn s preset (and shodl s directed by the meeting), adjourn the meeting {rom
time o dme and from place w plave, bul no business shall be wransacted at any
adjourned meeting other than the business left unfinished at the meeting trom which
the adjourned ok place. When a mecting 15 adjowmmed for thirty days or more, notice
of the adjourned meeting shall be given us mthe case of an orrginal meeting. Save as
afvresaid. it shall not be necessary o give any notice of an adjournment or ol the
business 1o be transacted o an adjourned necting.

Adany General Moeting, a resolition pus to the vote of the meeting shall he Jecided
on a show of hands wnbess a poll iy (befare or on the declaration of the result of the
show of hands) demanded:

{a} by the Chabriman of the mecting; or
() by at least three Members present in persen or by proxy; or
(o by any Member or Moembers present in person or by proxy and representing

not less thar opg-centh al the et D vonng righis of all the 3
right 1o vore at the mecting: or

cmbers having the

{d; By oa demiber or Memboers presert in person or by proay hoelding shares in the
Company conferiing a right te vole at the mecting, being shares on which an
aeorcgate st bas been pard up equal 1o not less than one-tenth ol that total

s pand ap on all the shares conerring that right

Unless o soll s so demanded, o declaration by

the Chatrman of the meeting that a
resolution has on 1 show of hands beon carvied o carried unanimously, or by a
particulag majority . er last or oo carried by o particular majority. and an ontey to that
cliect i thie ook contain the nunates of ihe proceedmas shall, until the contracy s
proved, be evidenee of thie faci withour proot of the number or proportion of the
votes recended i nor of o romnst such reselution. The demand Yot a poll may be

withdraw .,



b Evecepr as prosded e Avticle 40 e Cirdineoace, 1 g

pell s dely demanded i shad! e tben in sueh mana

Jieevtssnd the vesutt of e poll shadl be jovared to ot reeed

s b by o e aresro

whieh the potl was demanden.

42 I the case of an equality o votes, wihsther on
Charrme of the meeting at wlich the show o
s demanded, shadl be entithed o 1 secand o casting » ote,

15 A polt demanded o the election of a Chadrman or ona guestior of adiourament <hal:
be ke fortiwithe A poll demanded onany other quesion <l e mken a0 <o
time, not more than Tourteen davs fronr. the date o waish 05 demanded. as 1o
Clarman of the preeting dircets. and s Basiness other than thar upon which w ool
hos heen demunded may be preceded witn pending the taking o7 the pall,

VOTES OF W1EMBERS
BE A the Mentbers may participate i a Ceneral Mecting citer sersonatly o theveal

[REERSN

Subjectand without presadice toany special conditnms or resiiclions as Lo v o

the tme ey attiched o shares, on a3 show ol bunds cvers Momber prosent i

persen ur by proxy shatl have one vede for very share heild i b on e bk

s enfitied o voter provided il Tor the electon of Divectors, the prosdon of
Section 78 shatl apply.

Where there ure jomt registered holders of amy <hare any oee o sueh person nie = ote

abany mieeling etther personatie or by proxy i respect uf such store as i Be e
sofely entitled thereto, and 4 more thas one of sueh joint-holders be present wt s
mieeting or at any poll personaliy or by proxy, that vie e said persens so preeni
whiose nunte stand fivst i the Registor in vespect of such shore shudd alone be cnniled

ta vale i respeet thereot,

A6 A Slember of unsoond mind, ar i respoct of whon an order Bas been made e i
Cowrt having Jurisdiction i luey, may votes whether ona show of funds or on
potl. by his committee or oier Tegal vuwdinn, and any such commitive o cuandiae
may o poll vote by proxy, peovided tun sach evidence as the Directes iy reguine
ot the authority ol the person cliiming @ vole shall have been deposited at the Orfee
it fess o forty-eight hours betore the time 1o holdiag e mectiog or adjoured
nreeting A winich such person clums th vote

4 S objection shadl be rased 1o the quatiticanion of any voter exaept 1 the wecting o
adjourned nrecting at whick the vore abjecied W is given or terderad . and o ory Vot
rob disallowest at sueh mecting shall be valid vor wb parposes, A such objeciion
made indue time shall be veterred o e Charmam ol the neecting, whose Jeclsion
shall be tma) and conclusive

SRS Ona poil votes may be viven cither avrsenediy or by orovy.

44, (i) The mstronment appointing a provy siadi be o e e nand o e

appointer or of his attarney duly curhoriced o

Dl apponser s o

body corporate. be cither under iy seul o vnds the Bund o an ofee on

altorney dulsy authorized by it The

PLITIEN L DT Pre s
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e A proxy st be a Meaber ol the Lompany.

Ihe instrument appoiniing a proxy and he power ol atiorney o oter authuority. if
ans . under wilel it is signed or a notarially cerithied copy of that power or authurity
chait be deposited at the remsterad office not sy than fortv-cight howrs betoere the
e of holding the mesting o adoured meetmg. at which the person named i the
Sistrnent propeses o vetes oy e e of o pull. not less than forty-eight hours
Letore the tme appoinied for the taks

aroxy shiall not be wreated as vabal.

2 ofthe poll. and in detault the insiiment of

A oenerad proxy may bogiven by any N ember 10 any person or persons for uny and
svery meeting of the Company Tetd ot ane e and at any and every adjourmment of
ceeh mecting, amd shail He m foree and of full ertect and availuble for any and every
qeetinz until 2 revecation iowriting shull lave been received by the Company from
e Member giving such proay.

The isirument of o prons shall e an asy wsual form ar common form are as near

trereto which the direciors shall approve.

() he instruntent appointing a proxs shalipe deemred te conter authority 1o
demard or joinin demanding a poil

ih) A duly apponted proxs shall e such vights as to expression of views amd

voting at the mecting as a2 available to Member.

A vole given in accordance with the terys of s nstrunent of praxy shail be vulid
notwithstunding the previous death or insanity of the peincipal ov revocation of the
proxy or of the authority under which ile proxy was executed, or the transter of the
share in respeet of which the proxy is given, provided that no intimation in writing of
such death, insanity, revocation oF trans o as foresald shall have been reecived by
the Company at the oifice belore the commencement of the meeting or adjourned
mecting at which the prexy is uscd.

CORPORATION ACTING BY REPRESENTATIVE
AT MIEETINGS

Any corporation swhich s Membey of the Company pay by resolution ol its
directors or other govarming body autho ize such person as it thinks it o act as s
representative at any meeting of the Company ot of Members of the Company. and
the person so authorized shell he entitded 1o exereise the same posers on bebalf ot the
corporation which Lo reprosenis as dhat corporation could excrcise 1F 10 were an
individual Member of the Company.

Vi mimber of Directors shali not be less than three, Following are the duecturs o the
Conpany,

i e Sharkhy Mohanad Perves
2 N frfan Neer
kN M Fasad Jawed
4 M. Fachod Shaikh Mobanunal

L



Nuperson shull bhe appoin U

() LD

() 1 at unsound mind:

{1 I appiied Lo be adpdicied s an ssolvent and Ris apphoation s penar

{1 v andischacged wsobven:

(v aas been convicted n ROy Dor an oiTence e oiving maral irmande:
(v1) ws heen debared from holding such oftice under any provision of g

Ordinanes;
(viny has berraved fack of tduchary bebavicur and o decharation o this ofeot fias
Been made by the Court under Seetivar 217 at any thae duriang the preveding

fve years:

{vhi} o onot o Member exeepting o persun represciting the govertment or an
mstitution or authority which is o Member araschole tme Director who s an

emplevee ol the Company or o Uklet Exccutive or 4 persen ronresenting

creditay,

The qualification ol a Director shall e the Lokling of shares imote Compan,

provided that a Director who is o tul time emplovee of the Company or wh

represents interest of fnanciad institwions shall net be vequired 1o Hobd g

quahfcation shares

for The ordinary remuneration of 1 Divector other than the regutarls paid Chic?
Excoutive and [ull time working D

rectors, shall et exceed rupeey e
lundred per mesting ot the Board of Divectors or a Committes of such Poard
attended by him.

(h) Fhe Drirectors may repay 0w Divector al traveling, hotel and othe

expenses properly meureed by him o attending nd returnimg rom meeting o
the Board of Directors or of amy commites of such Bowd o) Generad
Mectings of the Company or i vemtection with the business of the Compuany
whicltshall be charged as part oF the Company’s ondinary working evpenses.

(o) Subjeet 1o sueh consent or approvals beiig granted ond wiihin sucl s as

"
may be presceribed by ihe Ordinonce or any other law for the time being i
force, the Bowrd of Directors may from time 1o Gne authorize the pavinent o
remuneration (in addition W he ordinury remuneration referred o
paragraph (a) of this Artcle and whether pevable as sulury, commiasion,
bonus, allowances, consultaney fees or othervase) or the wrant of benelis

athrer than remuneration to any Thrector, cither i respect of or 10 conneston

with uny oftice of protitheld by bamn under the Company whether as salariad

execuve, consuitant o othersise, o fer e perlornumes by i of et
services othersise han moconnection Wit sikh iTles of s and visice

the scupe of the ardinars duties of e Directon
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ELFCTION AND KEWTIREMENT OF DIRECTORS

et to the provicons of these Asticles. the Directars <hatl be elected by the

Members in General Mioctog

A Directar elected oy ihie Nembers in General Meeting Shal! hold office for a period

of three vears Sullowing the dage irom which his eloction s effective unless he earlier

resigns, becomes diqualisizd from being g Director ar wtherwise ceases to hold

wifice,

Any custiad vacatey oecuTing inong the Directors may be tilled by the Directors and
the person so appoiad sha'b hole ofiiee for ihe remainder of the term of the Director
in whese place he is apnemizd.

No person shall be eligibie for election o the office af Director at any General
NMeeting unless not less thisn fourieen nos more than twenly one duws belore the date
appointed for the mesting there shall bae heen lait at the Office of the Company a
potice i writing signed by hiw of s intention io offer hinwsell’ far clection as a
Directos.

The Directors shatl, enless the pumber of persons wha olfer themselves for clection us
Direstors is not more than the nimber Hixzd for election. be efected by the Members in
General Meeting from amengst the cancidates eligible for election. in the loftowing
manner, namely:

) every Membor prosent in person of by proxy or bv a representative shall have
waeh number of voiss as i3 equa to the product of the number ol shares or
securitics carrving (e rivhit o vots held by him and the nuimber of Directors to
be elected:

Y D namber of vaies caleulated D1 aceordance with the preceding clause (2)
aney be given o single candidate or may be divided belween any lwo or
more candidates i sueh manner a0 the person voting may chooses and

() the condicare whe vets the fiighed number of voles shall be declared clected
ax Director and then the candidate who gets the next highes! number ol votes
shall be so declared and <o o until the total number of Directors to e elected
as been so selecind

The Company may at any time by resolution remove d Director appomited umder
Article 63 or elected mder Article 65 befure the expiration of his pertad of office
provided that no sueh resolution shail be deemed to have been passed if the number of
vates cast in favour of such resolution is Tess than:

ta) e minimum sumber of votes that were cast for the election of a Director at
e tmmedineely preceding clection of Directors if the resolution relates to the

cemoval of 0 Director elected undar Artiele D30 or

() the tatal Bumber ot votes for the tme being computed 0 the manner fard down
i Article 63 anad divided by the rumber of Divectors fur the time being, ifthe
resolution re

(o 1o the vemos al o Ta Divestor appointed under Auticle 61



51

i,

69,

A Director may retire from his Tioe apen wiving on s merd s nolicy iy

Y b e

Company of Bis intention so 1o do, an such restranion shalt kb « ool e

eXPULtion of such notice or its eurlicr HUUEPLANCE Dy e Dircciory

ALTERNATE BIRFCTO 2N

A Dy ¢

fom |

wWho s about (o feuy e o s Chsens Tor g oo !

PR

al thiree maniin or meee

akisan may with the approval o e Directops apronit DUINON to be o

et shall mave erieo ae
appamtec. wiilst he nolds oiffee 1 an aliernate Divector, shali sor pe rednived

dirernaute Director during iis absence and siyoh 100

w ol
an share quadilicaion wad shall be CRLET2A fo notice ol rheetergs o the Directors g
o attend and vote there yy accordinuly, but shall S0 W vacate oM e Wil Ris
UPPOILET Fetunins 1o Pakistn or vicites | Mree asa Rirestor, or renmoves the RINRTHITR
Trom affice, Any APPOINLMEnt ur remioval wnder this S rele shall e effeciad by potice
Hewoing fo the Company ander the hune of the Director making the sanse

Fhe appointment of an aliernage Divector will consiine lenve o absenee Lo he

Brrector tor shom such wiermue Directon s uppoinice,
DISQUALIFICATION OF DIRECTORS
The olfice ol w Director shall 1o facns b vacare

() ihe becomes bankrupt or be sdjudged msofyont o

SUSDETS i ey or
compounds swith his ereditor:

(h e be found lunatie o becotnes of ynsownd RHAISR

(<) removed by a resolution of Member as provided by Avicle (o
{dh) Wby notice i wiiting viven 1o the Company he resigns his office:
(¢} i any of the other events speeifcd in sub-seetan i 1) oF Section I3

CINEEF EXsCurIve

The Directors shall AEPoI one of thetr body as cliier execntive in acvordance wiily
the provisions of Sectiong 198 wnd 199 and desivnate <ok chiof eXevilive s
Munaging Director, and mRy from time o dme remove such Chief Executive 1
elficc in aceordance with the Provisions o Section U2,

i

The Chief Executive shall have such powers and Rioctions s the Directrs

subject to the provisions of seotion Pt from time 1o e confer UPOIT 0T enirast Lo

him either coliaterally with or to the exeltsion althelr own powers.

Fhe chiel exeeutive shall hold olTiee on seel terts ar e Diveciops muy Jeternune

andd shalt be pand remuneration und other benetity s miay be aothorzed booihe

Directory

T HME 1o time sibhieut s oh SIS U sortovils deing pranied o

within such Hinits as may be presertbed by juw ur reulstions for the tinw b

IS
foree,



POWERS AMND DUTIES GF DIRFCTORS

e Dusiaess of e o sl be tosnsged Dy the Direclors who mav exereise ail

the powers of “he Campany 2xcept such ax are by the Ordinance or by these Articles

resad te he enervrsed B Uie company o General Mecung, subyeci nevertieless, o
the provistons of these Srtdeles and of the Ordinance. and also 1o the control and
regiiations of any General Meetingd bt oo regulation made by the company in
General Meeung shall invalidate any pror act or the Dinectors wlich would have
been walid 31 such reeplat on had et been made. Without prejudice 1o the generality
ef e feregoing powers and the speciil powers vested in the Directors by these
srtictes o the Ordinance, the Directors may do all acts and thing which they shall
consider proper or advastageous for aczomplishing the objects or carrving on the

busimess o the company . and mayv in parteelar exercise the following now ers:
e : | g
(i} Fo puy the vostss charges and expense preliminary and incidentat 10 the

promotton. formation. esablishiment and registration of the: Company,

ta To purchuse or othernise sequize Tor the company any property, rrehis or

o
orivileges which the company s atharized 10 acquire at such price and

generally onsuchiernr and conditions as they oy think i

(i Foseaure the fultiflment of any contracts or engagenent entered inte by the
compiny by mortzage < charge of all orany af the propeinty of e Company
ink i

ar i sueh ot nanner as ey nan @

Livs Porupooiat and ut their diseretion remove o suspend. such nunagers, otficers
and other einploves for pormanent. temporary or special services as they may
from time to time think Nt and 1o determine teir powers and duties ad fix
their walaries or cmvluents and to require seeurity i such instances and o
such cimount as they dunk fitand to appoint iny speeial agent or agents exeept
Managing Agents (whe iy melide any of the Dircctors) in order cither o
npoet amd report o e wdTaies, property and business ol, or W transact any
specid matters or business an heitalf o the Company, in any specilied counlry
or focainty an sich terms and widh such general vr speeiad powers, raciuding

porwers of substitntion as the Threeters may thing kit 1o allow and as the
condinct o the business of the Company my require. anid any remieration
which may i stivk cases b agrecd 1o be paid o any Director in rexpect of any
appointirent and <ervice therewader shall be b addition (o sueh ardimary
remuncration tif any ) as he would othersoise be entitled to,

() To appoint an person or persons (whether incorporated or not) to aceept une
hald i trust for the Company 1y property belonging to the company or
wiieh s mterested o1 for any other purposes, and 1o exceute and Jdo all such
deeds doecurients and things ax muy be requisite in relation to any sueh trust

Sd o provide tor the romuanersin of <uch frustee or Lrustees.

ri boriostiute. combeet, detend, conspourd or abandon any legal proceedings by
aragamst e Corrpany or it officers or atherwise concernimy the atfairs of ihe
Company and also to conpound and arfow thne for pavment or satisiaction off

any debibs due wd o for pay ment or salistaction of auy debts due und of any

claims or denids by or against the Company,
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o vetor any vlaim oor demand beoor et ne CENLRGBY o

cheerver and peciorat dhic oaands,

Pormahe and wive reccipi releases and Lo be discling 2es fon ey o o,

the ©unmany sed s she claims send dennds of e © g i

Fo determine wive shar he enntled 16 s o e Conpans s helidn bl
Botes reeepls, acveplaroes, ciderwomesi, chogques it cther o

R R A NTSH B O ST LTI L T CNE dadiinents,

Pomvest and dead wit ane o e soncy s of the concan Lot ueed
FCGUITCT S0P TR PUTDONCS UIRTen] ui stoih 115 a0 e of e GUres el e

shares s company ) and |

Peelanner s ey may doank S T

Ui Tee e foovary o realise such ey estinents

Forevecute i the naine and o1 bebilt other Camnaey 10 G odr o o

Diractor or 1o tie person who sy dnene or be bou @

oan nersenn

liaishit for e benctit of e Company such IOy al e i
proper fpresent wnd Tuture (as they ek 0 oand gy sue! IOTILige
Contlainn e power of s i such cther coners, o om0 KRR CITRTT

shati e duresd o,

Lo wive uny person cmploved by the gy G Conmainsion on e e fiear

SIE SLOVE ST T g

wny partcudar busiess or ransacion of Ue € o

stare o profits sheil he rewe I as par of
Compuny.

WONSTIY CAPRLSCS ot e

From time o Bime make, vary aad repeai bee-ame Do e res

[IRLRTINES:

i

busitess af the Compasy, s ol fleers and servan s,

10

wer o all sueh segotations wid contrets und resennd s var adl s
comtiivts and execure wnd do all sieh act deces o tiings the nase and
non behalt ol the Company as ey e consid ot exoedicnt Tor o i sl

toany ol the matiers wth

Foretfect wll kinds of frvarance which fnthe opiaien o the Divoctors e 1,

b etlected for the benetit o the Conpany

1 \

To appomt fram me o e by power of storney wider e Sead e
firen or compary s inciudimg a4 Dirccior or oidices o Boedy oF persons

be altarness oi 1l
Compuny for such purposes and with such powers. atthorties and diseretons

ot exceeding those vested inor caercisable n e Dircelors wnd

! FATREN RS TN

aominated diectly or indivectiy by the Directara, 1o

Articiesy and for sueh perrod o sebject o sueh conditions s Hiey s thin
Heoand any suclt powers of witmmey muy cort s BiesIshons e e

el

proecion ad convinees of person L T IS (IO S N

Drivoters may thunk i 000w s il orise Wi stn

RTINS

all e sy ol the powers, anthiorio s and dieerctioas wested dn i



onity o Uaestabiish ad omaiiiain or procare the establishiment and maintenance of
v conirihatery or sec-conirtbuiony pension © superamiuation tunds for the
senehit o and dive o pure e giviig i donations, gratuities, pensions,
atlowances ar enoluments . ary persons wha wre or were at any time in the
emplovment o service of the Tompany, or ol any company which is 2
subsidrany of the company w1 allied ta or assoctate with the Company or
who are or were at any e Divectors or OffTicers of the Company and the
wives, widvws, damiiies and dependants of anv such persons, and muoke
pavments (ot ov tovards die instrance of any sueh persons as aforesaid and
subseribe or guaranice money for any charitable or benevolent obiects. Subjew
diways, i the O

aanve shall so requires w particulars with respect to the
nrapescd pavmers beiny disclosad to the Members and to the proposal being
aeproved by e Compans. and 1 Director boldime any such employment or
offive shall be enndbad o participaie 10 amd retain for his own benetitany such

donation. gratidy. peasion. allowance ar emolument,

casitn) I addition. the Directors shall e cercise all such powers as are required o be

exercised by ther woder Secton 16 and other provistons of the Ordimance.
e Company may exercive the powers conferred v Section 215 with regard to
havirg an otidal seal tor use abroad  and such powers shalt be vested i the
Divectors

Suhjeet o the provisions of Sceten 210 and 210, ne Divecter shatl be disquaditied by
s aftice from compacting wath the Company, cither as vendor. purchaser or
otherwine, nor shall such contract or any contract or arrngement enterad into by or on
behall of the Company in which any Director shall be it any way tierested be
avoided, nor shall any Dircetor <o coniracting or being so mterested be lable to
aceonat o the Company for the profit realised by any such contraet or arrangement by
reasen 2o such Director holding that office, or of the Gduciary relation thereby
catablished, but 1t s dechwed that the Tact of his having and derest must unless all
the Direators are inicrested. be disclased by hin at the meeting of the Directors al
which the contract or wranuement is determined on, i his interest then exists, or in
any other case at the fust meeting al the Directors after the acquisition of his interest.
A general notice that a Director is 2 member of any specitied firm or company, and is

o be regarded as interested 1 all transactions with that ficm or company shall be a
sulficient  disclosure wunder this clause as rewards sueh Director and  the said
transgctions, and after such general notice it shall not be necessary lor such Director

w0 wrve aspecial netics of any particular tansaction with that firm or company.

The Directors shall cause minutes 1o be made in hooks provided for the purpose:

() of ! appointenits of orlicers made by the Directors:
thy af the numes of the Dirsators present at gach meeting of the Directars and of

any Comnnttes o the Directors:

iCh of all resolutons and procecdings at all mecting of the Company aml ol the
Directors and of Committees of the Directars,

Sy sueh el U purnestisg woe signed by the Chaimnne of the meetimg at which
da proceedings were Beld or by the Chamrman ot the next succeeding mecting, shall

evidence e proccedi
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Sumyect By the provsions of the Ordinane e and any regu anors made |

Lo Uompay

i General Meeting, the Directors may onerdise all b somers o

B (S SR SR TIAN

barrony money. aad o rise Tunds 1o G Company, o oo mevage o Ciaiee

undertaking, property and or any nat bereoll, and o e debentaros, deheniure
stecks and cther securiies. whiether outight or ax secteine o ans debt Tabilion o

obrgation ol the Campuny or of wny Qe pary,

Ple Directors mayv, Trom tme o tre, at their diseretion and on such Terms and
conditions ax they think B, obiain fnanee for the purposes of the Compan on e
basis of mark-up mushari

muduraby or any oilier wpproved miode of Bon interess
hased finuncing fron banks, finascial instituions or frem iy other mstituton st up
By the Pedersd Government o

weoany Frovineral Government and may secule sueh
fimance by the dssae of partictpation berne certilioaten, musharikin cortiicates,
mivdaraba cortiticates, torm iinanee cortitieates or any other wecurits o oblioasen nos

Duased o mterest, other than the ordinary shares o 4

¢ Uampany . representing an

strunent or a0 certiticate ol w sy Edenonmmane ¢

b e face value oo
nominad values evidencig investorent of tie hebder in o Saptiad i the Comipany, on

terims and conditions of the agrevment for e issu o sueh instrument or coririoste o

i
sich other certifieate or mstrument as the Pederal voverwsent may penmit.

Notwithstunding the generadiny of the foregoing powers, the Dpectors may catse

seeure e payment of any sum o sums o1 money throtgh issue of participution ter
certificates Innving o raht to shaire intie profit and foss ol dhe Company oa terms and
conditions agreed hetween the Company and tie syndizue providing such Tunds 1he
murticipation  erm certilicates may be issued wrainst any avestment, discount o

againstany sum ol money Jue for puyinent w the syndicnie witl special privifeses ay
o voting rghts. redemption, conversion o comvertible shure pasd pasic with e
ordinary shares and e subseyuent recu v ersion o participation lerim ceriiivies
PROCEEDINGS OF DIRECTORS

Phe Director may meet together for the Jdispatch of business, adjoum. and ailieraive
regulule therr meetings, as they think fir. Questions arising a2 any mecting shail be
desided by a majority of votes. A Director may. and the Secretary o the requisition
of o Direcror shall, at any tinwe summor o meeting o the Divectoes, 11 shalt not be
eeessry o give natice of aomeeting of Divectors o aay Director for the iy deiny
absent from Pakistan

The Direcars shall meet w feust twice i 1 veur

[he quormm for a mecting of Direetors shadl e one-taird of el mambes o toes

whicliever s greuter.

A meeting of Directors alwhich aguorury is present shodt he comperent o exzrcise

or any ol the authorilies, poswers and discration by or undes tiese Aricies bor the tine

ey vested i or exarcisable by tie Directors generadls

The contnuing Dircetors may act narwizbaiding aonacaney i theie bods ol

Bt their muother is ot reduced Below tie mmeper Taed by or onoaecorduins wit

Urese ticles as e tecessary guerem of Dieoiers

lh
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aid ddetermine the periad or

The Thamran ~o elected shall proside as Chairman at

O T O e 1 O R e O AT N R R S T A N |

wiich he s o hold

}\ i
eveny mecting of Directors Toliore i o Olirmon or i at any meeting he is not

K
"
Py
RN

prosent wthin Gftecn nunetes aiter the apporsted for holding the same. the

Dirrectors present mun choese somcone of their mumoer to he Chairman of the

mecting,

In chre case of an cauanty of - otes the Ut anm 1or the meting. {1 he be the Chaioean
clocted under Article S0 <hal hipve o sesomd o custing vole, but ne other Chairman
ol 1 meeting of Diectors shadl has e such o second or casting vote,

Fie Chairman shall be sobjoct fo the same provisions as w resignation and renroval us
the other Divectors of the Chompany and 1 the Chairman for the time being ceases 1o
hold orfice of Drecior Tor an v cause he shall irso focio cease 1o be the Chairman,

Hie Directors may delegtte any of thenr powars not reguired to be exercised i their
meshing 1o conmitices consisting so suer member or members of their body as they
tink G nay Comenttee <o formed shall i the cxercise of the powers so delegated
confora wany regulations U may be ined for the parpase by the Directors.

A Conumttee wmay eleet o charman of 1t mectings: t no such chairman is elected, or
Hat any meceting the chairman i not present at the time appointed for holding the
same the members present may choose Cae ol their number 1o be the chatrman of the
mecting,

A Committee may et wid adjowrn an it thinks proper. Questions artsing al any
meeting shall be determined by u majortiy of vates of the members preseni, and in the
case of an equality of votes the Chatrnvn shali have o second or casting vote, The
guarum Tor a mecting of a Committee tonsisting of twe or more memnbers, unless
otherwise determined by the Committee, Shalt be twa.

1

Al acts doie by any meeting of Divectors o of a Comuinttee of Directors, or by any
person actnyg as a Diector shalt notwithstanding that it be afterwards discovered that
there wus some defeet i the appoinimeat of any sueh Director ar person acling as
aforesatd, or that they or any of them were disqualificd or had vacated oltice or were
not entitled to vote he gy vabid both against and in fivour of the Company and afl
uther persons (but not i faveur of sueh persen) as i cvery such person hod bean duty
appomted and wus gualitieo and had conzinued 1o be a Director and had been entitled
o vale,

Aresolution stgned by afl the director, passed b circalation by majority ot tie
Directors withaut a

cliag of e Derectars shalt be as vidid and effectuad as 1171t had

beess passed at w mecting of the Direciors by convered and held.

FERCTRONIC COVIMUNTCATION OF BOARD MEETINGS

A meeting of the diectors may e held between divectors i few or all of them are in

ditferent p

aces provided that each director who participates in the meeting is able 10
conmmniuieate with ewch otlier participatunz irectors wircther divectiy or by any torm
A clecronic comrmunicaton o a con bination ol sueh methods, sueh that each

Jirector iy able:



Tad o e cavir of he ofier Dty Gireclors adadie s e G

Cor i e s wishies, o address ench o dhe vibies aricinaiins deotors sonitane
SECRPVARS

Lhe Directors shabl appomit, ang il el bar2tion oot o el 0

do e called e Seoreiay to Reen ihe Rooriste o Clieonnoal Lo it TN

By the Ondoeisee o these ASricles e o be poons

: Db e Seorciare. and o
exectie any other dutios which may from tene o e be aestored o the Seereta
the Directors.

Aneetiing by the Ordimanes regared or authorized o e one o1

e alive s saeant or dlere sy iy olier feasen o

AN 0T s s

e s gstant o

done Dy oo assistaal or Depies Secrotay o 1t

Secrctuny eapable of etings beoany e o e Cenraey aithoreed penernly O

spectally in that behalr by the Direcars RIS I P PR PR TR
Crdinee or of these Aticles reauiy Uorg oo o
Drector and e Secretary shall Be satidied R TT IR N [ FOET o

acting both asa Divector wind ihe Seerdary

THE SE AL

Phere shall Be o Conunen Sead of te Company, The Brrectors shall prostle o the

ot e

cate sustods ot e Sewl whieto shall enby be user By e wutioniy

the Directors or of g Committee of the Drectors authised by the Dhirectors o tha

bebitd L and every instament o owhich e Seal shatl be arfeed Shadl be sianed by

[rector aind shabh be counter

coned by the Seoretany or Ty second Dilvater v by

ot ather person appeinted bt Direcnes fori

DIVIDENDS AND RESERYT

The Company in General Mectnz s dechue dec Hoodneend
cxeeed the amount recopunendaed by the Directors.

The Directers may i they think i lram tine to i pa o the Members s
divrdernds as appeir o the Directors to be justilied I

arah
any e the share cupital of the Corpany s dividad o diths Classos, e

Eirectors con. sabiect to the prosisons o e Ondieee, puy such ineernin dodenes

e ressrect of all the difterent classes of sharessaond prosided thae the Dt e

Bopadide they shall so meur any responsibiiity to the Solders of way dass ol shaes

for amy daminge that they s seltor by jedson ot S nerin et

O ANy shares o dificrent Sl

Nocdividepd shall e paid othersose than oue of prodie,

Fhe Directors s, betore resnnmanding an il e sside vnt ot e
!

e Compun such supis ax they thiak prover wsarese v ar pemerves whnds el

the diseretion of the Plirectors, be applie.

[ R

TOTOF atth Rl Oy L i DR D e e

the Company may be properly wppieds and pending such appecation ms e Lae
disereton, either be emploved in the bus ness of e Cormpar o be vesisdo wid e

o the provisions o E1e Ordoanve, osuit o avesunionts ey than shres

Compury) as the Direstors mun s e

without placing e same In o osere .

'
pradent por to dinnde
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Subfect 1o the vighis o porsens, L ars s entitied to shaces, ofl Divedends shall be
dechired and paid acerrding o e amounts paid up on the shares i respeet whereol

e sividend tyomdl Pur n mnd o e axonothing iopard up oo any oil e shares in
the company . dividendas may be caleulated and paid aecordug 1o the amuouints of the

RIASIESR

[he Divectors moes desiact Tony any disicomd or other inones s pasable o any Member
on o i respeet of A share ol sums o money (5 any § presentiy pavable by him w the
Company onaccount of abut morefation o the shares hetd by secls Member.

The Company wy General Mectimg may subject o the provisions of the Ordinance
resobve that any capital assets of the Company 1 excess of the Company’s paid-up
cupitad sor the thne beiig Shall sedistrib ted among the holders of ordinary shares of
the Company as and by sy of o capital destruetion either in the fornn of cash or by
the allecation of such hekders of pasticub assews of the Campany in specie or by the
distrrbution amonyg such bhalders of tuily paid-up shares as and by way ol inerease of
their respesiive shares i he cunital of the Company or inoany one or muore of such
wavs, such adistribiion to be i propertion o the snounts tor the time heing paid-up
on the ardinary shares hold by them respoctively and the Directors shall give effect
stcle resohution, And o case any diftteslty artses an remned (o the distribuation, they
sy sertle the same s Uev mas thing exosedient and in parteular may issue fractional
corttfteates and may 1y the value of e sine for the purposes of distribution of such
spectiic assets or any part thereol ad mav determine that cash paviments shall be
made to any Members gpcn the footing of the value so fixed v order 1o adjust the
rights of all parties, Provided alwayvs thas no distiibution shall be made which would
ameunt to g reduction of canital exeepl in manuer appointed by law.

Al unclanncd dividends may be invested or othervise made use of by the Directors
tor the benetit of the Compay witl clamied,

Any divadend or other iones s pay able i cash on or o respeet ot a share may be paid
by chegue or warrant seit oy regestered post to the registered address of the Member
or person entitied thereto and o the case ol joint-holders to the registered address of
that one ot the joint-holder s why 15 Aistnamed on the Register, or 1o such person and
W such address as the hoelder or joint-helders may in writing direct. Svery such
choegue o warrant shadl be made paovabic o the order of the persen to whon it is senl
or Lo suel person as the hotder or Joint-hnlders may direct and payment of the cheque
ar arrant i f purportiag te be eirdoersed shall be o cood discharge to the Company.
Every such elegue o warrant shall be went at the risk of the person entitled o the

money represented therchy

HWoseveral poersons are vevisterad as joimthobders ot any share. any one ol them may
give effectual reecipt Yor any dividend or other moneys pavable on or inrespect al the

shares.

A Gereral Meeting deetaring odivdend may divect pavment of such dividend wholly
ar mopart by the distibution of speeitic sssetss and in particudinr of paid-up shares or
debentures of any otber compans, od the Divectors sbali give eflect 1o such

resolution; and where anee ifficully arses inregard to distribution they may settic and
sie as they think expedicnt and in pardcslar may tssue and may fix the value tor
distribution particely

Ty issue aed s 3 the value for destraction of such speeitic

ANyl A pant ey may detarrnine that cash pay ments shall be made o any

Members upon the tecting of the vabuee s fived moordes o adjust the rielis of
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CAPITALISATION OF PROVITS

Pl Company i Generd Meetinge may, dpoi the rovon emdaian o

pesolve that ot is desiruble o capiinhee iy undivided proiits al e Uelipai
Gmchuding prodts carsed and stinding jo any reserve o7 reseries) i cenuired o
aoanny dovedends due on s shares o suby '

by i the Directoss

pan

woroas Berernaster proncdeds any s

starding 10 the credit of slire premitm sevouit g deve s
authorized and divested o appropriate Uue profits or s resolved o be vapitadized ro

O s e he b

the Mombers i the proporion o such

divisible amongst them hod the same reen appitad of B appiieable e e

dividends and 1o mnphy sush profitn or sw e sher behal! i paving upon
anissued stares o debestures of the Compuny 0w ommsal sntosunl caued tr s b

POt or s s shares v adebeniares B0 g clied

SO AT

futlv paidd ap. o and weongst sech Members i the Aropartion atoresards Provsde

the share premium account may, far the parpose ol this Artiche only be applied T the
pavare up of aissued shoyes o hesaed o Members s b pragd

Whenever sech o resolution as aforesaie shath b bean passedo the Diiectans shoo
make all approprintions wnd sppieativay of the profiss o suns cosedven e b
capitalized therehy, and wlb aflovvems an i issies o tully pand Shares or debentiures,
anveand weneedly shall doalb et saa b s regquirad o e etteet thereto, wiih il
power to the Directors Lo make sueh pravision by the Psste ol fracional cortiieates or
by payment b ocash or otherwise they think 1l b Taeilinnte sbhares or dehentires
buectening distributable By factons, and also Lo aathorise aoy peron booiter on IS,
of wlt e Members entiled thereto inko wn agreament wath tie Company. Lor B

alletment o Uiein respectively s craditad as Tully paid npe ol any et shares L
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which they mas e entitled apen sach capriabsion ol

steh athorits shatl be eesive and Hiodig on el sech Mesbers,
ACCOINTS

Phe Direetors shedl caese e be Tent proper ook ol deeennlas reguired grder Secor
Ve
BNOR

e Docks b wecount shall be Sepioat e Otfiee o at suelo other phice or places i

Pobistan as the Directors think 1and st he opes to toapection by the Diecton

durn Busiess o,

Phe Direcrors shalb frone e o tave detepmine sheier and o whur

what Unees and places wsd vder e

hooks or papers ot the Compa

(I Y

Members nol being Directors, and 1ro Member (avd being v Dweston] St e o

P O Ispecting any aceout Wi boake o e o e

sxeept ws conserred byeothe Ondinanese or awthered e e
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Company m Cienerdy Moeetine
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Mhe Directors shail as roauired by Seeticns 235 and 236 cause 1o e prepaved and o

Se labd betore the

il

b General Megting such protit and Toss accounts ared

!
salance sheets duby audited and reports ax e referred 1o in those Seetons.

A copy ol every halanee sheet and profis and loss account which is to he fuid betore
tre Company in General Seeting, together with copies of the reports of the Directuors
amvs the Auditors shadd not fess Hian twen, vone davs betore the date of the Meeting. he
sent to the persons entitled 1 receive notices of € jeneral meetings and o every holde
of dehentares 1o the Comboany in the manner in which notices are to be given
Lereunser, Provided that this Artivle shal not require a copy of those documents 1o be
sonl 1o any persen of shose address the Campiny 1S 001 QW or to more than e of
e joint-holders ol any sharzs or debentees.

AUIT

Fire Company shall ar cack Annual General Meeting appoint an Auditor or Auditors
tor leld office froum llk completion of that meeting until the completion o the next
Aunid General Meeting

e remuncration of the Avdiiors shull bz fied by the Compuay i General Mecting,
cxeept that the remuneration of Awditors appointed to {1l any casual vicancy muoy be
fixed by the Dorectors,

Motwithstanding the Toregeing provisions., the Auditors shall be appanied and ther
servers and duties regulated in accardanes with the provisions of the Ordinance.

NOTICES

Any notice or document may be served by the Company on any member cither
personally or by sending 1t by postte such Meimber at his registered address. Whaere o
notice or document is sent by post service of the notice or doctiment shull be deemed
1o be effected by properly addressing, prepaying o and postim- a letter containing the
notice. and unless the comrary i+ proved. 0 have I)Lu\ etfected at the time at which
(he fetter would e debivered in the ordinary course of post.

1 a member has ro regidered address o Paristan, and has not supplied to the
Company an address within Pakista Por the giving of notices 1o him. @ notice
Addressed 1o hiot o to the sharcholders cenerally wnd published o newspapers in the
manter provided in subsection 3 ol Section S0 shail be deemed 1o be July given (o
him on the day on which the advernsement appears.

A potice may be given by the Company o the joirt-holders of a share by giving the
potice to the joint-holder fst naned in the Register i respeet of the share.

A notee may b given b

Company to the persons entided taoa share
canseguence of the death vr msoiveney of a Mem wer by sending it through the post in
Vprepaid detter addressed o them by name, by the title of representatives of the
lums sd, or assicnees of the insolvent or by any ike deseription, at the address, zi‘
any. i Pakistan supphed for the puarpose by (e persuns chaimig o ¢ s entitled,
anti] sueh and address s been so supplied by giving the notice Inany minner in
which the sanee might i e been arven i the deatin or insol ency had not oceurrad
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120 {the Company shall be wound up the -iguidator may. e sunoton of Speciag
Resoletion o the Company and any other sanction required b the Ordimanes, diide
wmong the Members, it specie or kind, the whole or any purt of he wssels of the
Company, whether they shall consist of property of the sume $ind or not und ey, 1
such purpose set stueh value as e dearas faie upon wey oraperty o be divided s
aroresuid Fhe Bguidator may, with the Hike sanction, vost thie whole or am ARTRN:
such assels inotrustees upon sueh tusts for the benefit of the coniribalerios as the
heuiciator shall think L but so that no Member shall be compeited o aceam o
<hares orsecarities wherean there 15y Halalin

SECRECY CLAUSES

P21 Fuery Divector, manager, auditor, trastee, miember of o commitee, aiticer <croaag,
wrent avcountant ov other porsun ernployed in the husty ess o e Company <! ‘
s required by the Divectors, before entering upen 1is duiles, sien a0 declu
pledging himsell o vbserve o strict secreey respecting Wb ransactions of e
Company with customers and e state of the aecounts with She Budividums and i
matters reiating thereto, and shall by suel declaration plodes Limse!r not o revedd o
aldhe matters which may come to his knowledge in the lischarze of s daties excey
when required 5o to do by the Directors o by s or av the persen 1o wiwrs such
matkers relite and exeept so Tac as may e necessiry e order W comply Wil wny ol
the provisions i these Articles contuined

P2 Nomaember shall be entitled except o the extent eapressiv permitied by the vidinenee
o these Artates o enter upan the property of the Compiny o 0 require discover, o
arany anformation respecting wry deta b of the Compeny's wading or any i
which 15 o may be i the nature of 4 wrade secrel mvstery of trade or seuret Proeess
wlnch muy relate to the conduet of the business of the Company i whick. o the
opinten of the Directors, it will be mexpadient i the interest ol the memders of the
Conpany o commanicate to Ure pubilie.

INDEMNITY
PIA 0 Dvery Dircctor, Agent Auditor, Sevretary and vther Otlicer Tor the time being of e

Company shall be mdemaitied ou o the assets of the Compuny against wny labihin
mcurred by i o defending any proceedings, wiether civil or eriminal, arising oul

o his dealings in rebuton ta the affairs o the Company. exeept those brousht by the

Uompany agminst i, inowhich judgment i given i his Svour o (v which ke s
avepntied or 1 connection with any applicotion uider Mecten 458 b0 which relic! is
vranted to him by the Count



We the several persons whose names and addresses are subsenhed. are Gosirous of
being formed mto a compaey. i nursuance of 1his Articde ol Association. and we
respeciively agree to ke the pumther of sharss in the capital of the cvmpuny set

opposite our rc:,pectivc names:

Sr : Name. Father's Name, \duurmal"-' i ; ~ No.of " t
lN\w, : CNYC Number ov | owithany [ ‘% Residentind l Shares Stgnature Uil
! ' pnsspr}.t No. (if ‘5 boruer L Qceeapatinn | adidress in | taken by Subscriber l
foreigner) | Nationality i full | each ! i
) | EEany : | Sybseriber | [
‘ [ [ RN B Bieh it S
__l {'\T;m\_l: ;.TI\—IQ} amirad | akistani ! Dndusirinlist 41 &) Howra \ 12, S04 h :
‘% | Pervez ; l ' Suciety off: {Twelve ;
{ S70 M. Shaikh | ' | Tipu Sulian ‘ Thousand ‘
; ; ?»10\1:111]{]\3}1 i _ i l Rizad. Pive | :
L LONIC - Z201-8857683-7 {T - _‘WV;MJ;_*‘__“_W | Kwoeld 1 Hund:m },. e
120 N drtanMuaneer Dakiciani ¢ indusirialist | 33 Al tamia [ !
E ;S0 M Shaikh 1 ' | Society offt (T \\cl* e |
1 - Mohommad Muneer | § Tipu Sultan Thousand | ;
i CONIC 4220136033017 1 Roud, Karachi Five | ;.
! [ | ! o | Hundred) | o
s ML Favad d aved B (TI i 7 | v‘[‘I'JLT-IH-’:t:u! 1 3 ] r\I H“mr A 12,360 L ‘
S My Shaiki 1 ‘ | Society off: L (Twelve | |
\ ' Molumad Jawved | ‘ l 1[L Sultan & Fhousand ;
1 ‘ CNTC 42201-0203382-5 1 ‘ Road, Karachi Five l :
L__”'; R L s L Hondredy L
i 4. L M, FarhadShaikh } Pakistant " ndustrialist E 37 Al Ha nn I 12,500 k w
l f Mohammad \ 1 i Society offt \ (Twelve | ;
] | SloMr. S Shaikh | | Tipu Sultan Teusand | |
CMohas mmd Car ‘ i Road, Karachi Five . 1
‘ Lo 42201-5826927-7 | i Fundred) i l
Total Shares 30,000
(Fifty Thousand)
Farachi date this 20" davel _Jwse 2014
Witness to above signatares,
Full Name MMushtag Ahmed Vohra i
Father's Name S‘o Faji Mohammad Ismal! : ‘ -
CNI(' Number 42304-0932136-3 :
Natonality & Qecupation (Pakiziant) Advocate '
Full Addiess of Wiinesa Mushtag & Company

Chartered Accountants
407, Commerce Centre
Fasrat Mohan Roead
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BRIEF INTRODUCTION OF THE APPLICANT

DEL is a public limited company incorporated in Pakistan and registered under the
Companies Ordinance, 1984. DEL has been specifically established to undertake wind
power generation business and activities in Pakistan. The registered office of DEL is Din
House, 35-A/1, Lalazar Area, Opposite Beach Luxury Hotel, Karachi, Pakistan.

Brief Sponsor Profile

DEL is sponsored by the Din Group of Companies, which is being represented by
fourteen (14) individual sponsors (the “Sponsors”) of the Group who hold an aggregate
shareholding of 100% in the Project Company. Brief Profiles of the Sponsors are given
below:

Din Group

Din Group of Industries was formed in 1954 by Shaikh Mohammad Din. It represents
one of Pakistan’s premier business groups having diversified investments, which include
textiles, leather products, financial institutions, real estate, investment in bluechip
stocks/bonds, and poultry farming. Furthermore, the Group, in their individual
capacities, has investments in various power, fertilizer, and E&P companies. In
addition, the Sponsors have representation on the Board of Directors of MCB Bank Ltd.,
Adamjee Insurance Company and Fauji Fertilizer Company. The Group directly employs
over 5,000 people across Pakistan.

Din Leather (Pvt.) Ltd

Din Leather (Pvt.) Ltd. is one of the largest tanneries of the Country, exporting finished
leather across the globe, specializing in high-end leather. The production plant is based
in Karachi. Din Leather has been awarded numerous Best Export Performance awards
by the Federation of Pakistan Chambers of Commerce & Industry (FPCCI) and has also
been awarded Gold Medal Award by the International Export Association U.K. in
recognition of their export achievements.

Din Textile Mills Ltd

Din Textile Mills Ltd., consist of 4 units of spinning and one dyeing plant, producing
value added cotton yarn such as mélange yarn, core spun stretch yarn and compact
yarn. Total 100,000 spindles are in operation and most of the products are exported
across the globe.

Din Farm Products

Din Farm Products is atomized poultry project with production of 300,000 eggs per
day. This project was initiated in the year 2011 for the diversification of the group.



Din Group is also actively involved in philanthropy as part of its corporate social
responsibility program. The group’s CSR activities include, naming a few, running many
dispensaries, maternity homes, educational Institutes and hospitals across Pakistan.

Group Key Financials

RO 0 AT

10,960,787 13,526,091 10,931,733
10,218,667 10,699,441 8,846,355
5,866,512 6,158,295 5,156,918

DIN’s Energy Experience

Din Group has had extensive experience in procurement, installation, commissioning,
and operations and maintenance of over 25.8MW of captive power generation capacity
for its group companies at four of their production facilities. The captive power plants
are based on thermal technology with their primary fuel being natural gas and diesel.
The group has operated the captive power plants since 1990 and employs qualified and
professional personnel for the operations and maintenance of the power plants.

Furthermore, since the Sponsors have significant shareholding in HUBCO, Nishat
Power, and Nishat Chunian Power, they are well informed of the developments in the
Pakistan power sector. Additionally, as the Sponsors have representation on the Board
of Fauji Fertilizer, who were the pioneers to develop the wind power industry in
Pakistan (50MW wind farm), they have familiarized themselves with all the project
development activities associated with such projects, hence their interest to develop
their own wind project. Additionally, the Group has taken on-board a professional team
of technical, legal, and financial advisors who are working alongside DIN's top
management for project implementation. Further, DIN is in the process of putting
together a dedicated team consisting of a Project Director, finance director, and
qualified engineering staff to develop the Project.

Summary of Existing Power Generation

S. No. Unit /Plant Make of Capacity Fuel Type
Generator (MW)
1 | Pattoki Caterpillar 11.311 | FO, NG, & Dsl
2 | Raiwind unit no.5 | Caterpillar 5.300 | NG, Dsl
3 | Raiwind unit no.3 | Caterpillar 7.350 | NG, Dsl
4 | SITE Karachi Caterpillar 1.863 | Dsl
Total 25.824
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 NCLAIMERS

This report is prepared for the benefit of Din Energy Ltd (the “Client”), and may not be relied
. upen or disclosed to any other person for any purpose, other than as stated below, without the
| Client's prior written consent in each specific case. The information contained in this report is
| intended to be used by the Clent for such other purpose as may be necessary for the
' development and implementation of the Project.

Y RIGHT NGYICE

(RE2} and may be used by the Client for the above-stated purpose. None of the information
contained and provided in the report may be modified, reproduced, distributed, sold,
i pubfished, broadeasted or circulated, in whole or in part, in any form or by any means,
; electronic or print, including photocopying, or the use of any information storage and retrieval
| system, without the express written permission of RE2. Further, RE2 shall not be responsible for
any kind of modification of this report and any text, photograph or iltustrations, which are
cairacted from this report. Dxcept with the prior written consent of RE2, this report is not to he
referred or quoted in whole or in part, in any prospectus, registration statement, offering
circular, public filing, loan or other agreement or document.

f The report and ail the content remains the sole property of Renewable Resources (Pvt) Ltd
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| ‘ Email

\
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DOCUMENT INFORMATION

Purpose and Scope:

s

The purpose of this report is to provide information required for the relevant agencies to make !
an informed decision regarding the implementation and execution of this project.
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Located on the western stretch of the South Asian Continent, The Islamic Republic of Pakistan is
largely under the influence of 3 tropical desert climate. The thermal depression of South Asia
and the monsoon winds shape up Pakistan’s southern coastal areas and northern mountain
areas into a land rich in wind énergy resources. The costal wind-energy-rich areas normally
refer to Southern Sindh and the vast plateau to the east and the northeast of Karachi city. The
relative shortage of conventional energy resources in Pakistan and the hiking of fuel prices
worldwide spurred the Pakistan Government to find alternative sources, including wind power.

| |
|
I oxscunivesummary
|
|
I

| Government of Sindh has formulated a policy to encourage the participation of private sector in
f the development and application of renewable energies. A Government organization called the
l Directorate of Alternative Energy. Energy Department, Govt. of Sindh (DAE, ED, Sindh) has been
j established to tacilitate the implementation of renewable energy projects.
|
|

Al present, six (06) wind power projects of approx. 50 MW each Capacity each are in operation.
; A total of eight projects (six of 50 MW each, one of 99 MW and one of 30 MW) have achieved
| financiol close and entered construction.

i Dy Group of Industries was formed in 1954. Din Leather (Pvt) Ltd., Din Textile Mills Ltd., Din
J Farm Products (Pvt) Ltd., and Din Developers (Pvt) Ltd., are part of Din Group of Industries. Din
‘ Group has employed more thar 5,000 employees across Pakistan. Annual turnover of the
| Group is about USS:150 million. Lin Group also has representation on the Board of Directors of

: MCB Bank Ltd., Adamjee Insurance Company and Fauji Fertilizer Company. Din Group is actively
} nvolved in Real Estate and Equity Market.

; Din Leather (Pvt) Ltd., is one of the largest tanneries of the Country, exporting finished leather
across the globe, specializing in hizh end leather. The production plant is based in Karachi.

. Din Leather has been awarded many Best Export Performance Trophies by the Federation of
. | Pakistan Chambers of Commerce & Industry {FPCCI) and has also been awarded Gold Medal
[

Award by the International Export Association U.K. in recognition of their export achievements.

totton yarn such as melange yarn, core spun stretch yarn and compact yarn. Total 100,000

j Din Textile Mills Ltd., consist of 4 units of spinning and one dyeing plant, producing value added
spindles are in operation and most of the products are exported across the globe.

Din Farm Products is atomized poultry project with production of 300,000 eggs per day. This
project wasinitiated in the year 2011 for the diversification of the group.

Din Group is actively involved in phitanthropy as part of corporate social responsibility. The

sTOUp s running many dispensaries, maternity homes, educational Institutes and hospilals
acloss Pakistan,

|
:
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The Chairman Mr. S. M. Muneer has been awarded SITARA-I-ISAR and SITARA-1-IMTIAZ by the
President of Pakistan for his outstanding public services for the cause of humanity. He has been
awarded twice Honorary PHD Degree of Doctorate of Philosophy from Institute of Business &
Technology and from Indus Institute of Higher Education. He has also been awarded “The best
business man of the year award by the Federation of Pakistan Chambers of Commerce &
Industry (FPCCI). He is former President of FPCCl and former Federal Minister.

Lin Group is one of the most well diversified groups of Pakistan and is well recognized for the
performance of the companies, satisfaction of customers and corporate social responsibilities.

.

} Din Energy Ltd is sponsored by Din Group and is interested in setting up a Wind Power Project
of 50 MW capacity in Jhimpir, Sindh, Pakistan. Renewable Resources (Pvt.) Limited (RE2) is the
consultant for Din Energy Ltd for developing this project.

Pl PROJECT OVERVIE V/AND SITE

The wind project is located in Jhimpir, which is located approximately 75 km (aerial distance)
East of Karachi, Pakistan’s commercial hub and main coastal/port city. The Project site consists
of 325 acres of land, which has been acquired by the project company. The Karachi-Hyderabad
' Motorway (Super Highway) and National Highway are the connecting roads to the Project site.
| The Jhimpir wind corridor is idertified as potential area for the development of wind power
projects. The overview of the project site is shown in Figure 1.

—————
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Figure 1: Din Energy Ltd Site overview

The Project Site has flat terrain with sparse vegetation, consisting of small shrubby bushes.

Further details of Site are given in Section 07 and the Site Transportation and Access Study are

attached as Annex Il
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50 MW

,I

The Project site consists of 325 ac

il Project Status and Catendar

The project calendar is given on the next page:

res of land and the Project shall have an installed capacity of
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Table I-1: Project Planned Milestones

Activity / Milestone -

2015

2016

2017

2018

a*qm

1"am | 2¥am |3"am | ™ am

"am | am |"am

“a"amk | 1"am

am

Time consumed in Land
srmangement and Grid Data.

Preparation of Feastbllity

Submission of Feasibility
Study

Approval of Feaslbility Study

Generation Licensa

Upfront Tariff

Signing of EPA

Signing of 1A

Financial Close

Project Construction

Start of Operations
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Table 1-2: Projeet Construction Scheduling

Activity / Month.

12:

14 |15 (16} 17

Engineering and Mobiiization

Construction of Temporary Establishment

Civil Works of WTGs andl Substation

Construction of Substation

suwwof Lo .;ﬂ'i” |

Cables and Interconnection

Testing and Commissioning of EBOP

' Testing and Commissioning of WTGs

EPA Tests and Reliabliity Run Test
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L Wind Resource Assessient {WRA)

and long term correlation.

£ 14 Energy Yield Estimates

| The energy vield estimates have been generated including development of wind farm layouts,
/ determination of energy vields and uncertainty assessments.
|

§
l A separate study has been carried out for the WRA including complete analysis of wind data
' LLS Geological Conditions

The Project area has a wide range of soil types due to its diverse land forms, which include
sandy, deltaic, alluvial, gravel, coastal, and mountainous.

| The information related to geological conditions is given in Section 11. The detailed
i Geotechnical Investigation Report is attached as Annex V.

RS L?:..‘fn;;,h Gl DIvH Waoriow

\

|

{ Information related to the civil werks is given in Section 12.
|

' 4 S Design of Blectrical Works
|
| Information refated to the electrical works is given in Section 13.

l The Project has an installed capacity of 50 MW, using wind turbine generators (WTG), each with
f d capacity in the range of 1.5 - 3 3 Mw and an output voltage of 0.62 - 0.69 kV. A substation
consisting of step up transformer and other BOP equipment will connect the farm to the 132 kv
I power lines. The power from the {urbine will be stepped up to Medium voltage (MV) through a
' generator step up transformer which will be housed in a separate compartment in close
'% proximity to the wind turbine tower. Power from all the WTGs in the plant will be delivered to
the substation, and onwards to the grid via the step up transformers and Hv switchgear, built
; within the boundaries of the wind power plant. The switchgear gantries will be the point of
! metering and connection to the 122 kv power lines.
l
\

Grid interconnection point and required reactive power compensation, if any, for the project
‘ shall be as per the findings of the grid interconnection study.

|
J Please refer to the Grid Interconnection Study attached as Annex VI
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Ao ionstiuction Manage.nont

Inforrnation related to the construction management is given in Section 14.

EEY 0&M™ Managemens

e O&M shall be managed by the O&M Contractor for initial 2 years of Warranty Period
followed by a complete Field Service Agreement till end of five years of operations. The local

teant shall remain part of the O&M and shall gradually take over after having On Job Trainings
(OJT).

O&M management will be established with the principle of requiring “few on-duty staff” After
entering the electrical equipmert and machinery to their stable operation mode, the wind

turbine and associated apparatus shall be managed with “no on-call staff and few on-guard
E)L(li".

The production area includes facilities such as generators, transformers, and the substation.

There shall be buildings for protection and control, telecommunication, DC power supply and
for administrative purposes.

i bavivonmoeniad Muosiaze et
Information related to the enviror mental managernent works is given in Section 15.

A separate environment study has been carried out. The Initial Environment Examination (TEE)
report is attached as Annex V|

There are no significant hazards. The minor adjustments required during construction phase
have been addressed and mitigation plan provided. A data collection survey was also done that
included  geology, meteorology, hydrology, ambient air quality, water quality, soil
characleristics, noise levels, shadow forecasting, flora and fauna, fand use pattern, and
soticeconomic conditions.

CUEROHh g aatory

During the construction and operation of the Project, the guideline of “safety first, (accident)
prevention foremost” will be practiced. Comprehensive management and supervision will be
applied to all staff members and the whole operation process, in order to ensure safe operation
of the equipment and personal safety of workers,

A safety and health supervision department will be established on the wind farm, which is to be
in charge of the education, tramnirg and management of safety and health related issues atter

I

Documer t Title: ' Consultant Name; - Document No. App;g)va'n Date:
- Feastbilay Study of SOMW Wind Project Renewable Resources {Pvt.) Ltd [ RE2-141-184-001 L March-16
! for Bin Energy Limited in Jhimpir- Sindh T l?ro_;(:,‘a Sponsor“h Docur‘n—a lssue: J}’aé} '
e {PinGow 1w |



the project is put into operation. There will be safety personnel in the production section, and a
part-time worker for the routine cafety and health work.

The systems of patrol inspection, operation guardianship, maintenance and over-haul will be
established for the daily maintenance of production equipment, instruments and apparatus.
The safety and health supervisior department will provide sound meter and other appropriate
inspection equipment, as well as necessary public education service for production safety.

A comprehensive safety system will be established during the preparation phase, and carefully
implemented during the construction process. The systems of work sheet, operation sheet,
shift relief, patrol inspection, operation guardianship, maintenance and over-haul will be strictly
iniptemented. The Safety Regulation of the wind farm will also be carefully observed 1o
nuninize accidents,

L2 DM Aspect

The Projecl is a power generation project using a renewable resource with zero emissions.
When put into operation, the project can provide power supply to the southern Pakistan power
grid, which currently is mainly relying on fossil fuel. Therefore, it can help to reduce the
greenhouse gas emission from coal or oil-fired power generation. It can deliver substantial
environmental and social benefits. It is also consistent with the spirit of the Kyoto Protocaol and
qualified for the application of CDM projects.

The Project Company intends to develop a CDM project according Lo the provisions of the
prevailing Policy.
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1.2 LIST OF ANNEXURES

ANNEX - I: Pakistan Encrgy Profile and Global W

ind Energy Stats

ANNEX - 11 Transportation and Access Study Report

ANNEX - 111 Wind Resource Assessment Report
ANNEX - IV: Energy Yield listimates Repaort
ANNEX - V: Geo Technical (nvestigation Report
ANNEX - VI: Electrical Grid Interconnection Stud

ANNEX - VII: Initial Environmental Examination

Presently, the Project plans to opt for upfront tariff. Th

y Report
(1) Report

erefore Annex il and Annex IV, being not

required for an upfront tariff, are not being submitted for approval. If for any reason, the

Projectis not able to opt for the upfront tariff, then the cost plus option will be opted and the
wind studies will be submitted to relevant departments.
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o PROFECT TEAM

13,1 Din Energy Ltd

Din Energy Ltd is sponsored by Din Group and is interested in setting up a Wind Power Project
ot 50 MW capacity in Jhimpir, Sindh, Pakistan. Din Group of Industries was formed in 1954. Din
Leather (Pvt) Ltd., Din Textile Mills Ltd., Din Farm Products (Pvt) Ltd., and Din Developers (Pvt)
LLd., are partl of Din Group of Industries. Din Group has employed more than 5,000 employees
across Pakistan. Annual turnover of the Group is about US$:150 million. Din Group also has
representation on the Board of Directors of MCB Bank Ltd., Adamjee Insurance Company and
Fauji Fertilizer Company. Din Group is actively involved in Real Estate and Equity Market.

Din Group is actively involved in philanthropy as part of corporate social responsibility. The
groupis running many dispensaries, maternity homes, educationat Institutes and hospitals
across Pakistan,

The Chairman Mr. S. M. Muneer has been awarded SITARA-IISAR and SITARA-I-IMTIAZ by the
President of Pakistan for his outstanding public services for the cause of humanity. He has been
awarded twice Honorary PHD Degree of Doctorate of Philosophy from Institute of Business &
Technology and from Indus Institute of Higher Education. He has also been awarded “The best
business man of the year award by the Federation of Pakistan Chambers of Commerce &
Industry (FPCCI}. He is former Precident of FPCCl and former Federal Minister.

Din Group is one of the most well diversified groups of Pakistan and is well recognized for the
pertormance of the companics, satisfaction of customers and corporate social responsibilities.

D Lnerygy LLd is sponsored by Din Group and is interested in setting up a Wind Power Project
of 50 MW capacity in Jrimpir, Sindh, Pakistan. Renewable Resources (Pvl.) Limited (RE2) is the
consultant for Din Energy Ltd for ceveloping this project.

The Sponsors have a valid LOI from Energy Department Government of Sindh ("EDGOS”) and

has heen aflotted 325 acres of land in Jhimpir for which the GoS has already issued a land
allotment letter.

e
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i
' 142 Renewable Resources {Pve) Lid - Project Consultant
‘ Renewable Resources (RE2) is the professional technical advisor for the Project. RE2 is a
\ tonsulting company specialized in Renewable Energy (RE), Energy Efficiency (EE) and
' ‘ Environment (Env) Projects. The company is owned by group of professionals who have been
r intimately involved in the renewable energy program of Pakistan, and have a fundamental
i understanding of issues relating to power project development, which include but are not

limited to feasibility studies, regulatory approvals, concession and security documents, and
applicable policies.

!

|

l RL2 is capable of conducting full feasibility package featuring power production estimates, grid

| interconnection and tariff model. RE2 also has the expertise to deal with all technical aspects

| regarding the legal documents of power projects. The professional team of RE2 is well

i acquainted with the policies, regulations, methodologies and standards of RE power Projects
and its work output meets international standards. RE2 is presently a consultant for various

! power Projects in Pakistan sponsored by local and international investors, with international

: banks.

i

|

|

|

J'

|

|

|

|

f

|

|
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‘ o Power Planners nternational- Electrical and Grid Studies {FPD) |

| PP11s a limited company registerae in England and Wales and has a team of highly skilled and
‘ experienced professionals. Power Planners is also registered with Saudi Electricity Company
(SEC), with Pakistan Engineering Council and Alternative Energy Development Board, Pakistan.
Itis a renowned company in power sector in the field of power system analysis and planning

especially in the areas of grid interconnection studies of renewahle energy resources such as
‘ wind, solar, small Hydel etc. PPl comprises of enterprising group of professionals to provide
consultancy services for:

: = Feasibility studies of new power plants of any nature; Hydel, Thermal, Wind-Farms and |

‘ other renewable energy sources, and their interconnections with the main electrical |

| grid. (

| «* Feasibility Studies for cross-border or cross-country interconnections of electrical grids
for power exchange.

< Analytical studies for electric utilities, Independent Power Producers (1PPs),
Independent System Operators (ISOs) and industries, that are planning to add new
facilities or seek solutions to problems in their existing systems to enhance power
quantity and quality to their customers.

i  Preparation of engincering, design and specifications for new power projects.

= Iraining and developing the human resource in technical skills for power planning and
expansion of energy sources. PP engineers possess highly specialized skills, vast and
profound experience, and expertise of the advanced and latest state-of-the art softwa e .
prevailing in the contemporary power systems industry. .

the team at PPLcomprises of engineers having a work experience of 10 to 30 years with utilities
I and consultant companies in Pakistan and Middle East in the fields of transmission ptanning,

power system analysis, load forecasting and generation planning for systems of wide range ol
! operating voltages.

| |
| i
§
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7 COUNTRY AND INDUSTRY OVERVIEW

The detailed stats and situation of energy in Pakistan, specific information and prospects of
1 wind and international trends in wind power sector is given in Annex |,

| At this juncture, we are encountering the worst electricity crisis of the history of Pakistan
' resulting in extended Joad shedding to an extent which virtually suspends social hife. The
situation has further forced Government of Pakistan to again take decisions like early market

shutdown, power cutoff to industry, and two holidays per week thus affecting all business
aclivities.

Pakistan’s major electricity sources are thermal and hydro generation, meeting approximately

70% and 28% (respectively) of the country’s annual electricity demand. The primary thermual
! peneration fuels employed are furnace oil and gas.  Oil import is a significant burden on the
naticnal exchequer. mport of gas could be seen as a viable option to overcome the depleting
domestic reserves, but gas import has significant issues, mainly the need for substantial capital
‘ vestiment ininfrastructure, security difficulties and physical terrain concerns.
would still be an imported product.

Moreover, it

Alterndatives to further fuel imports for electricity generation are the use of domestic coal, or
| generation from hydro or other renewable sources, such as wind / solar power. These options
; will assist in reducing Pakistan’s reliance on imported oil, and consequent vulnerability to

changes in global oil prices which will in turn have a positive effect on the current trade deficit
andanfiating import bill.

|

\

j Looking at how the country's future electricity needs might be met, wind has the potential of
! being a strong contributor in futLre because of being an indigenous resource and available in
huge quantities in the country.

|
|
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¢ REGULATORY REGIME

Power sector Pakistan has a ministry overlooking the electricity business in the country and a
regulatory authority, independent of the ministry, to control the business practices in the
market. There are a number of stakeholders involved in the cycle:

“ Ministry of Water and Power

“* National Electricity Power Regulatory Authority (NEPRA)

i * National Transmission and Dispatch Company (NTDC)
| % Central Power Purchase Agency Guarantee Ltd. (CPPA-GL)

%+ Directorate of Alternative Energy, Energy Department, Govt. Sindh.

’l S0 MINISTRY OF WATER AND POWER

The federal Ministry of Water ard Power is the GoPs executive arm for all issues relating to
electricity generation, transmission and distribution, pricing, regulation, and consumption. It
exercises these functions through its various line agencies as well as relevant autonomous
bodies. It also serves to coordinate and plan the nation’s power sector, formulate policy and
specific incentives, and liaise with provincial governments on all related issues.

S NATIONAL BELECTRID POWER REGULATORY AUTHORITY
‘ NEPRA has been created to introcuce transparent and judicious economic regulation, based on
‘ sound commercial principles, in the electric power sector of Pakistan. NEPRA regulates the
electric power sector to promote a competitive structure for the industry and to ensure the
coordinated, reliable and adequate supply of electric power in the future. By law, NEPRA is
‘ mandated to ensure that the interests of the investor and the customer are protected through
judicious decisions based on transparent commercial principles.

NEPRA remains to be the same platform for federal as well as provinciat projects.

|
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p b NATIONAL TRANSMISSION AND DISPATCH COMPANY (NTDCS

NTDC shall be the power purchaser. National Transmission & Dispatch Company (NTDC) Limited
was incorporated on 3" August 1998 and commenced commercial operation on 1st March
1999, It was organized to take over all the properties, rights and assets obligations and liabilities
of 220kV and 500kV Grid Stations and Transmission Lines/Network owned by Pakistan Water
and Power Development Authority (WAPDA). The NTDC operates and maintains nine 500kv

Grid Stations, 4,160 km of 500 kV transmission line and 4,000km of 220kV transmission line in
Pakictan.

For low voltage power such as 11 kV, the autonomous distribution companies (commonly called
Js ISC0S) are the power purchasers, Functionally, DISCOs fall at a step lower than NTDC and
are luoking after low vollage assets.

|
| Ao GRNTRAL POWER PURCHASE AGENCY GUARANTEE LIMITED

RS AL T
: J’;‘E'UE,}

LPPA-GLIs an agency to purchase power from Wind power plants on behalf of NTDC. CPPA GL
J acts as a one window for all affairs related to NTDC for the Project including signing of the
| Energy Purchase Agreement (EPA), establishment of Operating Committee (OC), development
| of Operating Procedures (OP), appointment of Independent Engineer (IF) and testing of the
Project leading Lo declaration of commercial operations. CPPA-GL also handles payments to the

| Project against sale of electricity and all sort of Non Project Missed Volume (NPMV) under the
LPA,

Ve lerpy, bergy Department, Gove o

s +

N RN . G e iy re d
PTG G Ul e Piegh
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The Directorate of Alternative Energy, Energy Deparlment, Govt. of Sindh is responsible for
| harnessing the alternative/renewable energy resources, addressed the relevant issues/matters
2t provinciat level, facilitates local and foreign investors and donors for promotion and
implementation of alternative energy/renewable enetgy projects, plan and implement project
through public funding, foreign zrants, loans ele. and design alternative energy policy for
province and review it from lime to time,

-
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+ CARBON CREDITS

The Kyoto Protocol to the Unitad Nations Framework Convention on Climate Change will
strengthen the international response to climate change. Adopted by consensus at the third
session of the Conference of the Parties (COP) in December 1997, it contains legally binding
emissions targets for Annex | (industrialized) countries. By arresting and reversing the upward
trend in greenhouse gas emissions that started in these countries 150 years ago, the Protocol
promises to move the international community one step closer to achieving the Convention’s

ultimate objective of preventing dangerous anthropogenic [man-made] interference with the
climate system.

The developed countries are to reduce their collective emissions of six key greenhouse gases by
at least 5%. This group target will be achieved through cuts of 8% by Switzerland, most Central
and East European states, and the European Union (the EU will meet its group target by
distributing different rates among its member states); 7% by the US: and 6% by Canada,
Hungary, Japan, and Poland. Russia, New Zealand, and Ukraine are to stabifize their emissions,
while Norway may increase emissions by up to 1%, Australia by up to 8%, and Iceland 10%. The
Six gases are to be combined in & “basket”, with reductions in individual gases translated into
"CO; equivalents” that are then added up to produce a single figure.

baeh country’s emissions target must be achieved by the period 2008 - 2012. It will be
ca-culated as an average over the five years. “Demonstrable progress” must be made by 2005,
Lutsan the three most important gases carbon dioxide (CO,), methane (CHy), and nitrous oxide
(N,O) will be measured against a base year of 1990 (with exceptions for some countries with
CCONoNIes 1IN transition). Cuts in three fong-lived industrial gases — hydro fluorocarbons (HFCs),
per fluorocarbons (PFCs), and sulfur hexafluoride (SF.} - can be measured against either a 1990
w1 1995 buseline. A major group of industrial gases, chlorofluorocarbons, or CFCs, are dealt with
under the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer.

Actual emission reductions will be much larger than 5%. Compared to emissions levels
projected for the vear 2000, the richest industrialized countries (OECD members) will need to
reduce their coliective output by about 10%. This is because many of these countries will not
succeed in meeting their earlier ron binding aim of returning emissions to 1990 levels by the
year 2000, and their emissions have in fact risen since 1980. While the countries with
cconomies in transition have experienced falling emissions since 1990, this trend is now
toversing, Therefore, for the developed countries as a whole, the 5% Protocol target represents
an actual cut of around 20% when compared to the emissions levels that are projected for 2010
il no emissions-control measures are adopted.

e iyoto Protocol provides that nations can redeem a part of their climate protection
commitments by implementing projects aimed at reducing emissions in other countries. Those
projects are primarily to be carriec out by the privale sector.
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4
I ! These investment projects can financially benefit from generating additional emissions ’
f reduclions as compared to a business as usual case. :
1
| o8 BMISSHGN REDUCTION MECHANISMS
l 3 There are three methods in Kyoto Protocol which permits the acquisition of emissions credits
: by means of project-based investment abroad. ‘
i
1
1 Lo Emdssions Trading
l : Emission trading or Carbon Trading involves trading carbon emission credits within nations.
Allowances are created, thereby making emissions a commodity that can be traded between
: mdustries etc. The Kyoto Protocol says that it is ok to trade in emissions, but that it should not
l | be the major means to achieve one's commitments. Some European countries and corporations
‘ have started implementing such programs to get a head start and to see how well it will work.
l |
eareDevelopme s Moeciuing s HUD R
‘ Cleant Development Mechanisin (CDM) allows richer countries to offsel their CO. emission
l : against the emissions prevented when technology that cuts down on greenhouse gas emissions
is deployed in poor countries.

o jeti haplenicia s an

l j Joint Implementation {also know/n as Activities Implemented Jointly) is where developed

countries invest in emission-reducing activities in other industriatized countries, and gaming

l ‘ reduction units as a resull.

]

\
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bl ROLE OF CDM N THE DIN ENERGY LTD PROJECT

The Project is a power generation project with renewable resource and zero emission. When
pul into operation, the project can provide power supply to the southern Pakistan power grid,
which currently is mainly relying on fossil fuel. Therefore, it can help to reduce the greenhouse
gas emission from coal or oil-fired power generation. It can deliver significant environmental
and social benefits. It is also consistent with the spirit of the Kyoto Protocol and qualified for
the application of CDM projects. If the project is approved and registered as a CDM project,
CERs can provide extra financial resource for the project. It will provide faverable conditions for
the project financing, improve competitiveness of the project, and reduce investment risk
during the project implementation process. The CDM benefits in the Project (if incurred) shall
be availed according to the provision in the Policy.
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WIND INDUSTRY IN PAKISTAN

s b CURRENT STATUS OF WIND IPPs IN PAKISTAN

The wind energy sector of Pakistan has been matured in the last few years. The major
impediments delaying the development of wind power projects have been removed. Wind data
of alinost 10 years is available for two locations, i.e. Gharo and Jhimpir, All the stakeholders are

now at the same frequency and are fully motivated to facilitate the development of wind power
in the country.

Initially very few suppliers wanted to come to new market like Pakistan. But now maost of the
suppliers are keen for the Pakistani market. One factor could be the Pakistani market gelting
matured. Now GE, Nordex, Vestas, Gamesa and Goldwind are all active in the market.

Peei el intenn (L0

The total number of LOIs issued by AEDB and DAE, Energy Department, Govt. of Sindh for
vdrious projects Lll date are in the range of 100.

bl Land Allocation by AED S / GOS

AEDE and DAE, Energy Department, GoS have gol approx. 31,000 acres of land from GOS and
further allocated fand to Wind IPPs




v

boilD Projects at Advanced stages

Total of six (06) different projects with capacity of more than 300 MW have achieved their
CODs. Following projects have started their commercial operations:

1 FFCEnergyLtd 49.5 1st Quarter 2013

2 Zorlu Energy 56.4 2nd Quarter 2013

3 Foundation Wind Energy | 50.0 1st Quarter 2015

4 Foundation Wind Energy 1l 50.0 4th Quarler 2014

5 Three Gorges First Wind Farm Pakistan 495 4th Quarter 2014
(Pvt) Ltd

G Sapphire Wind Energy Ltd 52.8 4th Quarter 2015

Following projects have achieved financial close during 2014-15 and are currently under
construction:

'

1 Yunus Energy Ltd. 50.0

P Metro Power Company Ltd. 50.0

3 Gul Ahmed Wind Power Ltd. 50.0

1q ULP Wind (PvL) Ltd. 899.0

5 Master Wind Energy Ltd. 52.8

6 Tapal Wind (Pvt) Ltd. 30.0

7 HydroChina Dawood Power (Pvt.) L td. 49.5

3 Tenega Genars 49.5
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sLee Projects at Advanced Developinent Stages

Following projects have reached the Generation License / Tariff stage:

‘ 1a HAWA Energy (Pvt) Ltd 49.3
l 2 Jhimpir Power Ltd 49.3
1 3 Hartford Energy (Pvt) Ltd 49.3
‘ 4 Tricon Boston 1 49.3
: 5 Tricon Boston 2 493

6 Tricon Boston 3 49.3
_ 7 Three Gorges Second Wind Farm Ltd 49.5
! 8 Three Gorges Third Wind Farm Ltd 49.5

9 Woestern Energy Ltd 49.5
| S e b at hinb ol e ebaprnent Slages

During 2015-16, various projects got their LOIs and fands from DAE, Energy Department, GosS.
The approvals of land have becn done. All these projects are currently at different stages of
feasibitity study and EPC bidding. Some of these include:

1 Master Green Energy Lid 100.0
2 Metro Wind Power Ltd 60.0
; 3. Gui Ahmed Electric Ltd 50.0
" 4 ACT2 Wind (Fvt) Ltd 50.0
5 Artistic Wind Power (Pvt) Ltd 50.0
6 Uni Energy Ltd 50.0
7 Noor Solar Energy (Pvt) Ltd 50.0
| 8 Zulaikha Energy (Pvt) Ltd 50.0
i’ 9 Lakeside Enerpy (Pvt) Ltd 50.0
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52 TARIFF REGIME IN PAKISTAN

So200 Negotiated Taritt for Wind 1PPs

The 1nitial regime was of a negotiated tariff, which is still applicable. The Project Company
justifies all expenses and financiel position to NEPRA through a petition. The NEPRA in return
determines the project tariff on a “cost plus” basis. The Project Company is allowed 17% IRR on
the equity. There are four projects so far at cost plus tariff and all are currently in operation
phase.

L Uptront Parkit foy wWind b

NEPRA has announced a few upfront tariffs from time to time during past. The wind risk lies
with the project company for upfront tariff. In lieu of it, the project companies can create cost
efficiencies and draw maximum benefits from this “take and pay” basis. The indexations such as
LIBOR / KIBOR, USS and inflation are available.

The current upfront tariff allows tull payment till an annual capacity factor of 35% is achieved.
Afterwards, the tariff decreases to 75% from 35% till 36% capacity factor is achieved. Then the
tariff starts rising, reaching 80% from 36% till 37% capacity factor is achieved. Thereafter, the
Lariff regains its 100% value. This scheme is to intensify the high efficiency WTGs.

Most of the projects now prefer upfront tariff. Din Energy Ltd will also be opting for the upftront
taril,
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ST e UTEIS OF POLICY FRAMEWORK
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c EETTER OF INTENTT (LOD

First step was to obtain Letter of Intent from DAE, Energy Department, GoS, which was
accomplished on 14" July, 2015. This letter entitled the Project Company to start working on
wind power project at official level and get support from DAE, Energy Department, GoS and
other government departments in the preparation of feasibility study and acquisition of land
| for the project. The feasibility is being submitted before expiration of LOI and in accordance
' with the timeline mentioned.

L SCOUESTTION OF LAND

Tr

1e land has been acquired by the project company from the Government of Sindh in terms of
legal formalities.

L TEASIBILITY §TDY

Fhie teasibility study of the Projectis being finalized in this document.

cob GENERATION LICENSE
| Rights lo produce and sell electricity in Pakistan are granted by NEPRA through “"Generation

License™ Project Company will lile an application to NEPRA for Generation License which
aulborizes a company to produce and sell electricity in the country.

L DAl il DETERMINATION

A separate application shall be prepared for approval of upfront tariff.
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L LETTER OF SUPPURT (LOS)

‘ Once the tariff is approved, the Project Company is required to move for arrangement of
financing. DAE, Energy Department, GoS will issue tripartite Letter of Support for the Project
Company giving government guarantees until EPA and IA are fully effective to ensure sponsors
and lender of the full government support. A bank guarantee of USS 2,500 / MW shall be
required to be submitted by the Froject Company before issuance of LOS.

, 50 BNERGY PURCHASE AGREEMENT (EPA)

Agreement between the Power Furchaser and the Project Company is called Energy Purchase
Acreement (EPA) This agreement lists terms and conditions for the sale and purchase of
electricity between the two coripanies. As soon as the feasibility study is submitted and

|

| upfront tariff is filed, the Project “ompany shall enter into the discussions of EPA. This is going
1 to be a significant step in the project development.
J

U ERENTTAT e NG MENT {1

: Fhe tmplementation Agreement (IA) provides security to the sponsors and lenders against the
performance of the power purckases through guarantees from Government of Pakistan. Its

' ‘ discussions shali start alongside the EPA,
|

N T C R T o
CUL AN L

1 Upon approval of feasibility study, grant of generation license, determination of tariif and the
1 signing of project documents (EPA and IA); the Project Company shall move forward to
complete the financial close. IHowever, the discussions with lenders have already been started.

i
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7 PROJECT SITE

7.1 WIND CORRIDOR OF PAKISTAN

Pakistan has a 1046 km long coastal line with a very encouraging wind regime. According to a
study carried out by NREL and the wind masts installed in the Gharo and Keti Bandar wind
corridor, the average wind speed in the region is 7.4 m/s making a regional potential of more
than 50,000 MW. Wind Map of Pakistan by NREL is shown in Figure 3.
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Figure 2: Wind Map of Pakistan by NREL
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Based on the wind potential, Government of Pakistan initiated the wind power projects and
facilitated land to the potential investors. The lands were allocated in Gharo, Bhambore and
Jhimpir, where different wind power developers have taken the land. Later, GOS started
facilitating the developers with land as well. The Sponsors have a valid LOIl from Energy
Department Government of Sindh (“EDGOS”) and has been allotted 325 acres of land in Jhimpir
for which the GOS has already issued a land allotment letter.

An overview of the project site allocated in Jhimpir region is shown in Figure 3:
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Figure 3: Overview of Din Energy Ltd Site

Document Title: Consultant Name: Document No. Approval Date:
Feasibility Study of 50MW Wind Project Renewable Resources (Pvt.) Ltd | RE2-141-184-001 March-16
for Din Energy Limited in Jhimpir- Sindh Project Sponsor: Document Issue: | Page

Din Group 01 43




7.2 SITE DETAILS

The site is located in Jhimpir, Sindh which is towards the North East of Karachi as shown in
Figure 4.

Figure 4: Din Energy Ltd Site Location

The electrical network within the vicinity of the site of the plant comprises of LV (11 kV) and HV

(132 kV and 220 kV) lines.

Hyderabad Electrical Supply Company 132/11 kV grid station is DISCO in Jhimpir. Nearest Grid is
New Jhimpir Grid. The distance of the grid station from the Project site is approximately 20

kilometers.

A separate electrical and grid interconnection study will be conducted for the project including
Power Quality, Load Flow, Short Circuit and Power Evacuation.

The site is nearly flat with the surroundings having same characteristics.
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S 3 TRANSPORTATION AND ACCESS NETWORK
A Transportation and Access Study has been carried out and is attached as Annex IL.

The major section of track from Karachi to the site is via the National and Super high-way. The
track is a multi-lane road. It has a flat terrain, and long and heavy vehicles can easily navigate
through this road. However, access to the site is not suitable for heavy transport for a minor

segment of the track, hence requires track maintenance from M-9 Super high-way turning point
up until the Project site.

There are many neighboring wind farms in the surrounding area of Thatta. The site is located in
Jhimpir, Sindh that is towards the East of Karachi and within the same corridor as many other
wind power projects.

The Bin Qasim port, which is on2 of the major ports of Pakistan, is the point of delivery of
cguipment for the proposed wind power project. The details are given in Annex I,
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Job CLIMATIC CONDTTIONS

The climate of the southern par:s of Sindh is characterized by fluctuating temperatures and
sparse rainfall. The summers are hot and humid with average temperature ranging between
33°Cto 40°C. The temperature in summers may reach up to 50°C. The winters are pleasant with
average temperature in the range of 15°C to 25°C. The months of July and August generally

observe the annual monsoon rainfalls. The climate information of Karachi, which lies near to
the site, is shown in table below:

Table 7-1: Maximum & Minimum Femperatures in Jiimpir Region'

Ng,  Month Mean  Medan o Min  Max s Do
o gy ey e e e e te)
1 Jan 20.6 20 10.3 34.5 5.7
27 TFeb 229 223 12.9 33.3 4.8
-3 Mar 26.7 25.9 14.7 42.6 5
A Apr 29.8 28.9 20.4 41.9 4.8
5 May 31.6 30.2 25.2 42 .8 4.3
6 Jun 31.1 30.3 25.9 38.2 2.8
7 Jul 29.4 28.7 25.7 35.8 2.2

8 Aug 28.5 27.8 24.7 34.6 2.1
9 Sep 28.6 27.8 23.6 38.5 35
0 Oct 28.9 28.4 21.6 38.5 4
11 Nov 25.8 25 17.9 35.9 4.4
12 Dec 21.8 21.6 9.9 34.8 5.7

Fable 7-20 Average Precipitation and Rainfall Days in Jhimpir chinuZ

Jan . feb  Mar. Apr-May Jun  Jul- - Aug.  Sep [ Oct “Nov = Dec
4mm  tmm 7mm 6mm Smm 12mm  21mm  50mm 13mm 3mm O0mm 16mm
2 1 0 1 0 1 3 4 1 0 0 1

" Meleorological Department of Pakistan
‘ Mcteorological Departiment of Pakistan
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PULECOMMUNI 41 ON

PTCL telephone service is not available but mobile carriers have coverage on the site area.

Fh EARTHQUAKES

| According to the seismic zoning map of Pakistan, the Jhimpir region falls in ZONE 1I-B with
moderate to severe damage area probability. This has been separately covered in the Geo
Technical Study and the Initial Environment Examination Report.
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LI ASSESSMENT AND ENERGY

The detailed wind resource assessment report and energy yield estimates have been prepared
as Annex lll and Annex IV of this document respectively. At present, these studies are not being

submitted with this feasibility study to DAE, Energy Department, GoS as the Project plans to opt
for the upfront tariff determined by NEPRA.

|
|
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OV WTG AND EPC CONTRACTOR

EPC Cohtractbr _."f_'

DESCON .
j *+  Gold Wind GW 121-2 5
Power China .

¢ General Electric GE 2.75
¢ GoldWind GW 121-2.5
*  Gamesa G114-2.0

| * Gamesa G114-2.5

Nordex * Nordex N131-3000

Vestas *  Vestas V126-3.3

b The quality and certifications of EBOP equipment

| ¢l The vltimate energy yield potential at P30 for the Project
d} The total EPC cost and resultant tariff / IRR

: ¢} Technical guarantees, warrantees and obligations

‘ ) Time for Completion

| g£) The commercial and legal terms of the EPC package

’ Generation License and Tariff of the Project is reached.

" Turbinesoffering

! General Electric GE 1.7-103

General Electric GE 1.7-103

| The main aspects to select the WTG and EPC Contractor are as follows:

4] The quality of WTG and Type Certification according to site suitability

Din Energy Ltd is currently working on the selection of following WTG suppliers and EPC
Contractors. The details of EPC Contractors and WTGs offered by them are as follows:

i .Cap?tit\)df Turbine

e 1.7MW
¢ 25 MW
e 17 MW
e 275 MW
e 25MW
e 20MW
o 25MW
s 3.0MW
* 33MW

Ffurnkey EPC proposals have been invited through a bidding process, which will be evaluated on
merit and then initial meetings shall take place with all bidders. Following this, detailed
negotiations will be done with the two belter prospective options to make a final selection.

At the moment, the entire feasibility is based on all WTGs mentioned in this section. The
l Project plans to make a final selection of the WTG and EPC Contractor by the time the stage for
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10 GEOLOGICAL CONDITIONS

In order to collect detailed regional geological information, Din Energy Ltd hired professional
services of Soll Testing Services-Pakistan Alternative Engineering Services (Pvt.) Ltd: a Pakistani
local prospecting agency to conduct field exploration and drilling of (06) bore holes on the Site
4 during February, 2016. The average drilling depth is 20 m. The complete Geotechnical
Investigation Repaort is report is attached as Annex-V.

FBIEUTIVES OF CEOTECHNICAL STUDIES

*e
-

To execute 06 boreholes, at the site of each proposed turhine location, 20m in depth.
To execute field and laboratory geotechnical testing.

To investigate the surface and sub-surface soil condition, to evaluate foundation design
parameters.

| ¢ To provide shallow and deep foundation recommendations.

*
+
-

PN

T
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(0.2 GEOLOGY OF KARACHI REGION AND SURROUNDINGS

Geologically Karachi trough is located on the southern extension of the Kirther folded
struclures. it carries marine terrigenous and calcareous terrigenous Oligocene and Neogene
sediments. Geological structure map of Karachi ts shown in figure above.

The folds in the Palacogene and Mesozoic sediments are overlain by the Oligocene-Neogene
| sediments of Karachi embayment.

: The Karachi trough is delineated by the north-trending severely deformed mountain ranges
‘ namely Mor Range, Pab Range and Belaophiolite/mélange zone to the west. It is surrounded
‘ by Kirther Range to the north and to the east, and by the Indus deita and the Arabian Sea
Creeks to the south-east and south. In the south, the Karachi structural embayment opens to
the Arabian Sea. The trough is sornewhat an asymmetrical Synclinorium.

|
l
!
\
|
i The eastern limb of this trough is wider and comparatively greater than the western limb. The
‘ prominent strikes of the folds of the trough are sub-meridional north-south changing inlo

southwestern direction in the south. The trough may be sub-divided into three principat regions
? named below:

| ** Northern Relatively Uplifted Region
i « Southern Sub Merged Region

} < Western Monociine

|

|

The tectonic map of Pakistan, Geclogical and Sub Surface details of Jhimpir are shown in Figure

8 & Figure 9:

|

|

|

|

|

i

|

|

|

\

|

|
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Figure 5: Tectonic Map of Pakistan
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Figure 6: Geological and Sub Surface details of Jhimpir
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P 3 SEISMOLOGY OF KARACH! REGION

The region is surrounded by some active fault lines; namely Pab Fauit, Ornach Nal Fault and
Runn of Kuch Fault. The history of earthquakes in Karachi is given in table below:

Tuble 10-1: Earthquake Records around Karachi

1962 24.70 66.00 0 4.50 —— Karachi

| 1965 25.03 66.76 40 4.50 —— Karachi
1966 25.00 68.00 —_— 5.00 VI-Vi Ihimpir
| 1968 24.61 66.42 19 4.10 —_— Karachi
1970 25.28 66.65 33 4.90 v Karachi |
1971 25.00 68.00 _ 4.50 v Jhimpir |
1972 2535 66.71 33 450 v Karachi
‘ 1973 25.00 68.00 —— 5.00 vl Jhirmpir |
; 1973 25.48 66.33 57 4.90 y Karachi
l‘ 1975 25.50 66.80 — 4.50 v Gadani
1975 25.22 66.59 33 4.70 V Karachi
‘ 1976 24.96 70.38 14 4.70 % Karachi
| 1981 25.86 66.41 33 5.00 vl Karachi
1985 24.90 67.39 33 5.00 V] Karachi
| 1986 25.34 66.60 33 4.60 v Karachi
‘ 1992 25.25 67.76 33 3.60 Iy Karachi
| 1996 25.06 66.76 33 — —— Karachi
‘ 1993 25.69 66.46 33 4.40 y Karachi
i 1998 24.85 66.35 33 4.50 v Karachi
‘ i
i
| : . e
| Document Title: i Consultant Name; Document No. \ Approval Date:
+ Feasibility Study of SOMW Wind Project | Renewable Resources (Pvt.) Ltd REZ2-141-184-001 ‘ March-16
| for Din Cuergy Limited in Jhimpir- Sindh : Project Sponsor: Document Issue: | Page
R . _._|DinGroup 01 . >4




|

Figure 10:

Table 10-2: Seismic Parameters of Karachi

UBC Zone

Max Peak Ground Acceleration

Seismic Hazard

Magnitude (Richter Scale)

Intensity (MM Scale)

- Sejsmic Parameters

The seismic parameters of Karachi region are given in the table below along with the map in

Covalge
2B
16% - 20% of ‘g’ (g = 9.8 m/s?)
Upper Moderate

551065
VI =V
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Figure 7: Seismic Map of Pakistan
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dOCE FIELD WORK
1041 Borehole Drilling

The drilling and sampling work has been performed using the standards, procedures and
equipment’s recommended for engineering site investigation. All borings were advanced
| through soil between sampling intervals by rotary wash methods, using rotary drilling machines
of hydraulic feed. These machines are most suitable to the site conditions with all accessories
for extending the bore to required depths, taking samples and performing the necessary onsite
tests. Minimum drilling fluid consisting of water bentonite slurry was used for flushing out the
! cutting to provide a positive head and to maintain stability of the drilled hole. The boreholes
were also stabilized using casing with a nominal diameter of 130mm. A drag bit was used to
advance the boring. Observations during drilling such as change of strata, texture, color and
driliing difficulties were noted. The soil layers encountered in the borehole were visually
classified and were later upgraded as per laboratory test results. Few samples were obtained
from split spoon sampler after performing standard penetration test {(SPT). A number of core
samples were preserved. The samples were cleaned, labeled and put in especially made core-
boxes for onward transmission to the laboratory for testing. Special care was taken during
handling and transportation of samples.

a2 Pock Core Drilling

Rock core drilling relates to the procedure in which underlying rock is investigated by coring <o

as Lo obtain samples for classification, to determine the quality of rock, and to check for
| pussible detrimental properties such as cracks, fissures and weathering or other deterioration
‘ that could affect the strength of the formation. To obtain rock core samples, NX diameter core
| barrels with special bits were used. Under rotary action, the core bit advances into the rock. A

circufating supply of water was provided in the cutting edge to help flush rock cuttings and

dissipate heat. “Core Runs” were made to drill the hole in segments. At the completion of a
. core run, the barrel and rock sample were brought to the surface, the depth of recovery was
properly recorded for further evaluation in the laboratory. Based on the length of the rock core
recovered from each run, core recovery (C.R.) and rock quality designation (RQD) were
; caleutated for a general evaluation of rock quality encountered. Suitable core samples were
preserved for shear strength characteristics.
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J
|
vbd List of Field and Lab Tests
' Geolechnical laboratory testing was carried out on retrieved disturbed soil samples. The
following are the relevant tests carried out on selected samples as required for determining the
subsurface conditions and correlating with the information obtained from field testing and
l sampling:
%+ Grain Size Analysis
' | <+ Liquid and Plastic limits
“ Natural Moisture Contents
= Density
l , < Specific Gravity
! “ Direct Shear Test
[ = Unconfined Compressive Strength of Rocks
' «* Chemical Test
i
|
l !
|
|
|
t
1
B
i
|
|
' |
' !
1
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t0.5 CONCLUSIONS OF ('ilflﬂTiEC?-{NICAL_STUDIES

The Geo technical Investigation for Din Energy Ltd Wind Power Project in Jhimpir, Sindh was
carried out in Feb, 2016. Scope of work included drilling of (06) bore holes up to 20 meters
depth. Soil ERS was also conducted at 06 location across the site. Soil and rock samples were
| also collected during the field investigation. Laboratory testing of the soil and rock samples has
| been carried out in STS lab which includes natural moisture content, specific gravity, water
absorption, density, unconfined compressive strength etc. Chemical characteristics of the soil
and ground water samples have also been assessed through determination of total dissoived

solids, sulphate content, chloride content and PH. Keeping in view, the results from field, and
g laboratory tests and the expected loads being transferred to the founding stratum, allowable
bearing pressures for shaliow foundations at depth of 1.5meters. Exposure to chioride and

sulphate salts is 'negligible’ for s0il; therefore, Ordinary Portland Cement {OPC) should be used
for underground concreting.
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|

| for Din Energy Limited in Jhimpir- Sindh

i CIVIL ENGINGERING DESIGN

The civil engineering design mainly includes following structures:

*

** Foundation of WTG Towers
» Foundation of substation and grid interconnection apparatus, i.e. transformer, switchgear.
“ Construction of permanent buildings (residence and offices) of O&M staff.

b

The design activity of the civil works shall be carried out as part of the EPC contract during early
phase of construction. However, the geo technical risk shall lie under contractor’s responsibility
as per the terms of the EPC Contract.

|

Feasiblity Study of 50MW Wind Project \ Renewable Resources (Pvt.) Ltd RE2-141-184-001 ‘ March-16

. Document Title: J Consultant Name: ‘] Document No. | Approval Dute:

Projéct Sponsor: Document Issue:
i Din Group | 01

Page

60




The basic electrical design of the wind farm is discussed in this chapter. The overall electrical
system has been designed considering the data from HESCO/NTDC and requirements of the
grid code addendum for wind energy approved by NEPRA, As part of the grid interconnection
study (attached as Annex Vi), corpiete modeling of the wind farm has been performed. Load
Flow Studies, Short Circuit Analysis, and Transient Stability Analysis along with the Power
Quality Analysis have also been performed on the existing and future planned HESCO/NTDC
network as part of the report.

Ihe dispatch vollage shall be 132 kV. There will be a two-stage step voltage, one step up to MV
level at each WTG level through individual GSUs, and the other at the substation. The MV level
shall be at either 22 kV or 33 kV. The Wind Farm shall have two 132 kV outgoing lines to keep
the N-1 grid connectivity criteria. The termination points of the lines on the two remote ends
have been identified, which wiil be firmed up during the construction phase by NTDC
considering the network scenario at that time. The protection and telecommunication scheme
will be accordingly finalized al that time.

the Wind Farm shall be divided into collector groups, each having approx. five (05) WTGs. Every
WTG shall be equipped with own step-up transformer and shall be connected with the
successive WTG by means of Ring Main Units {RMU)} and vacuum breaker in configuration
n/out. The connection of the RMUs to the main MV Switchgear shall be achieved by under-
pround XLPE insulated single core aluminum conductor. The MV Switch gear shall have two bus
sections with bus-coupler device, each feeding half of the WTG groups. It will also feed auxiliary
transformer and capacitor bank ~o meet the power factor requirements of the national grid
code (0.95 lagging}.

The 132 kV substation shall consist of two bus sections of a single bus bar with a coupler and
two breaker bays to connect main transformers with the 132 kV double circuit overhead lines
{OHL). The Main Transformers shall meet the N-1 grid code criteria and thus may be two (02) in
number {31.5/40/50 MVA each). The instrumentation transformers (CTs, VTs and CVTs) for ali
purposes shall be sized according to requirement. The 132 kV OHLs from the Wind farm
substation to the 132 kV to far end connection points {whether adjacent grid stations or
neighboring project substations) are out of the scope of the contractor and shall be installed
and connected by NTDC. The HV/MV switchgear, main power transformer and other protection
eauipment shall be of reputahle manufacturers, confirming to the requirements to be spelled in
dotaill in the EPC Contract and in the EPA. Further, the detailed electrical design will be subject
to approval of both Din Encrgy and NTDC as per the requirements of EPC Contract and EPA.

in this regard, the concept mentioned in this section serves as guidelines and firm design will be
prepared during construction phase, which may be somewhat different from predicted here.
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Like all wind power projects in Pakistan, the structure of EPC contract is on a “turnkey” basis.
Everything shall be managed from one platform (one window) of the EPC contractor. The
partners of EPC contractor shall be underneath that platform through “subcontracting” or
‘Joint and several arrangements”. In this way, the role of Din Energy Ltd shall become to
supervise and monitor everything.

Din Energy Ltd personnel wiil supervise construction activities right from the beginning. Din
Energy Ltd team will monitor the construction schedule, owner’s engineers and the EPC
contractor to complete the project within given time frame and in-line with HSE guidelines.

Din Energy Ltd requires careful management for construction. To achieve this, Din Energy Ltd
will prepare a Construction Management Master Plan taking into account all relevant aspects.
The master pian shall be regularly -eviewed, updated and shared with all project stakeholders.

Construction Management Plan depends on the nature of work, likelihood of disruptions,
impact on local amenity, dangers or risks involved and any other relevant issue required to be
addressed under the planning permit.

In order to manage all the above cperations correctly, Din Energy Ltd shall have a consultant as
| a "Construction Supervisor” who shall supervise the quality and progress of all contractors and
i give approvals of the milestones.
|
|
|

;
|
4
|
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The project construction shall take 18 months from the date of planning till the COD. The activity structure and timelines are given

in table below:

‘Fable 13-1: Project Construction Scheduling

Activity/Mosth ‘1 |2 |3 |a |s

11

12

Enginearing and Mobllzation

Construction of Temporary Establishment

Civil Works of WGs and Subistation

Construction of Substation

Supply of WTGs and Towers

Cables and Interconnection
Erection and installation

Testing and Commissioning of EBOP

EPA Tests and Rellabllity Run Test
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initial Environment Examination (1EF

The Initial Environment Examination (IEE) has been carried out as per the Pakistan
Environmental Protection Act, 1997, according to the requirements of Environmental
1 Protection Agency, Government of Sindh and has aiready been submitted. The report is
| attached as Annex VII.

i A data collection survey, which included geology, meteorology, hydrology, ambient air quality,
water quality, soil characteristics, noise levels, shadow forecasting, flora and fauna, land use
pattern and socioeconomic conditions, was undertaken based on the avaiiable secondary
intormation or through data collected in the field. The primary data was collected to establish
baseline conditions for the soil, water (surface and ground) quality, flora and fauna, and noise.
The secondary data was collected for land, ecology, climate, and socioeconomic factors.

According 1o the study conducted, the prime benefit of the Project will be the replacement of
conventional power generation with renewable energy. Wind energy will replace fossil fuel
powered generation, and therefore reduce suspended particulate matter and greenhouse gas
emissions into the atmosphere.

The impacts are manageable and can be managed cost effectively - environmental impacts are
likely to result from the proposed power project. Careful mitigation and monitoring, specific
seleclion criteria and review/assessment procedures have been specified to ensure that
minimal impacts take place. The detailed design would ensure inclusion of any such
environmental impacts that could not be specified or identified at this stage and are taken into
account and mitigated where necessary. Those impacts can be reduced through the use of
mitigation measures such as correction in work practices at the construction sites, or through
the careful selection of sites and access routes. Since proposed land is covered with shrubs,
thus there is no need for removal of any significant vegetation for the construction of the wind
power Project.
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The proposed Project will have a number of positive impacts and negligible negative impacts to
the existing environment as follows:

«+ Significant improvement in economic activities in the surrcunding areas due to
generation of direct and indirect employment opportunities.

= Thereis negligible removal of trees for the Project, which is the main positive impact to
the proposed Project area.

% Environment pollution due to cut and fill operations, transportation of construction
materials, disposal of debris, nuisance from dust, noise, vehicle fumes, black smoke,
vibration are the short term negative impacts due to proposed Project with mitigations
being properiy taken care.

Proper GRM will have to be implemented by Din Energy Ltd tc overcome the public
inconvenience during the proposed Project activities.

Based on the environmental and social assessment and surveys conducted for the Project, the
potential adverse environmental impacts can be mitigated to an acceptable level by adequate
implementation of the mitigatior measures identified in the EMP. Adeqguate provisions are
being made by Din Energy Ltd to cover the environmental mitigation and monitoring
requirements, and their associated costs.

An environment and social analysis has been carried out looking at various criteria such as
topology, air, noise, water resources and waler quality, ecology, demography of the area,
climate and natural habitat, community and employee health and safety etc. The impact
analysis, found that due to careful consideration of environmental and social aspects during
route and site selection by Din Energy ttd, no major adverse impacts are expected. There is no
adverse impact of migration on the habitat, any natural existing land resources and there is no
etfect on the regular lite of people

Ihe environment and social impact associated with the project is limited to the extent of
construction phase and can he mitigated through a set of recommended measures and
adequate provision for environment and social impacts which cover monitoring, measuring and
mitigation.

Maost of the impacts are expected to occur during the construction phase and are considered to
be of a temporary nature. The transmission corridor will be carefully selected after undergoing
an options assessment. This enabled the right of way alignment to bypass villages and
mportant water supplies and rescurces. The main project impacts are associated with clearing
of shrub vegetation, waste management and excavation and movement of soils.

From this perspective, the project is expected to have a lesser "environmental footprint". No
endangered or protected species of flora or tauna are reported near the project sites.
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The stakeholder from the Government and Non-Government sector has also appreciated the
project activities, raised concerns related to the social and environment areas which shall be
addressed through effective planning and management.

Adequate provisions have been made for the environmental mitigation and monitoring of
predicted impacts, along with their associated costs. Adverse impacts if noticed during
Implementation will be mitigated using appropriate design and management measures.
Mitigation measures related to Construction, as specified in the EMP, will be incorporated into
civil works contracts, and their implementation will be primarily the responsibility of the
contractors. Hence, the proposed project has limited adverse environmental and social impacts,
which can be mitigated following the EMP & shall be pollution free Renewable source of Power
gencration with low Environmental foot prints.

Adeguate provisions have been made for the environmental mitigation and monitoring of
predicted impacts, along with their associated costs. Adverse impacts if noticed during
mplementation will be mitigated using appropriate design and management measures. The
polential cumulative and residual impacts of the project as a whole indicate that the project is
classitied as a category "B", in accordance with ADB's Safeguards Policy Statement 2009. The
project is not considered highly sensitive or complex. The mitigation measures related to
construction, as specified in the EMP, will be incorporated into civil works contracts, and their
implementation will be primarity the responsibility of the contractors. Hence, the proposed
project has timited adverse environmental and social impact, which can be mitigated following

the EMP and shall be a pollution free renewable source of power generation with smali
environmental foot prints.

in view of the aforementioned details, it is concluded that development of the 50 MW wind
power project by Din Energy Ltd will have no adverse environmental impact and the project can
be regarded as an Environmental Friendly Green Project.
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t5 CONCLUSIONS OF FEASIBILITY 5STUDY

The detailed feasibility of the project has been conducted which covers all aspects required for
developing the Project.

The wind climate observed on the site indicates advantageous annual average wind speed. Thus
the annual energy estimates are also favourable and it is feasible to develop the project based
on General Electric GE 1.7-103 (1.7 MW), Gold Wind 121-2.5 (2.5 MW), General Electric GE 2.75
(2.75 MW), Gamesa G114-2.0 (2.0 MW), Gamesa G114-2.5 (2.5 MW), Nordex N131-3000 (3.0
MW), Vestas V126-3.3 (3.3 MW) turbines. The IRR of the Project as currently being assessed is
suitable.

The project site is feasible for the wind farm with easy access for the transportation of
equipment. The climatic conditions at the project site are moderate and there is no significant
impact of seismic hazards foreseen in the area. The telecommunication and transportation
facilities are adequate.

The Project shall not have negative environmental impact during its life cycle. Instead, the
project will bring positive development and improve the socio-economic conditions of the area
through  generation of emplovment opportunities and contribute in  environmental
sustamnability of the area.

All WTGs considered in the study are worthy for the project. However, the negotiations of the
EPC contract and price shall play a vital role in the final selection.

The project site is conveniently located close to the grid of HESCO and NTDC. However, the

rermaining Grid Interconnection <tudy will tell exactly which grid is to be selected for the
connection,

From here onwards, the project may enter into getting licenses and permits and into
negotiation of security documents. The next steps after approval of feasibility study would be
to apply for the Generation License and Tariff, and to begin negotiations for EPA and (A, The
Project may also enter into discussions with lenders at some stage.

It 15 expected that the Project will achieve financial close by 4" quarter of year 2016 and
construction will be completed by 2" quarter of year 2018. it is anticipated that the Din Energy
Ltd Project wouid be a valuable addition to the National Grid for generating electricity and
contribuling to overcome the current energy crisis of Pakistan.
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Executive Summary

1.

Ministry of Water and Power in association with AEDB, Energy Department,
Government of Sindh, in April 2016, decided to allocate the 500 MW wind
power capacity vacated by M/s NBT Wind Power Pakistan-li & Il to the 10
Wind Power Projects (WPPs) of approx. 50 MW each at Jhimpir. ristrict Thatta,
Sindh. The 10 WPPs comprise of ACT-2, Gul Ahmad Eleciric, Shaheen
Foundation, Din Energy, Zulaikha Energy, Artistic, Harvey (Cacho), Norinco,
Western Energy and Trans Atlantic. These 10 WPPs are in addition to the
already planned/under construction WPPs in Jhimpir and Gharo clusters.
Afterwards, the list of the selected 10 WPPs was communicated to CPPA-G
and NTDCL for information and further action at their ends.

The sponsor of DIN Energy WPP, i.e., M/s DIN Energy Limited, has engaged
Planning Power department of NTDCL. to carry out interconnection studies and
to propose interconnection scheme for its power evacuation to the National
Grid.

The project sponser of DIN Energy WPP, as per requirements of NTDCL
Planning Power, provided the project site location/coordinates, and other
necessary technical data/information of DIN Energy WPP, i.e., No., generation
capacity, voltage, p.f. & type of WTGs, collector group configuration, gross &
net output capacity of the plant, No. & rating of transformers, switchyard
voltage levels, single line diagram & equipment rating etc.

As per information provided by the project sponsor, DIN Energy WPP
comprises of 25 No. WTGs and each WTG is of Gamesa make, Type-3 with
2 MW gross capacity. The total gross generation capacity of DIN Energy WPP
is 50 MW and total net capacity that will flow to the grid, after subtracting
project losses/auxiliary consumption, is 47.9 MW.

This is the interconnection study report which has been prepared only to
propose interconnection scheme for power evacuation from DIN Energy WPP
in integration with other WPPs in its vicinity. In this report, he results of load
flow, short circuit, transient stability and power quality studies have been

i
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presented with the proposed interconnection scheme for evacuation of power
from DIN Energy WPP to the National Grid in the light of NEPRA Grid Code.

Considering the capacity, locations, existing/planned system network in the
area, the follewing integrated interconnection scheme cf the 7 WPPs lying in
southemn part of Jhimpir including ACT-2, Gul Ahmad Electric, Trans Atlantic,
Zulaikha Energy, Artistic, Cacho and Din Energy, has been proposed for their
reliable power evacuation to the grid:

i) A new 220/132 kV Jhimpir-2 substation 3x250 MVA, 220/132 kV
transformers.

iy 220 kV double circuit (D/C) transmission line, approx. 18 km long, on
twin-bundled Greeley conductor for looping In/Out of one circuit of the

existing Jamshoro — KDA D/C transmission iine at Jhimpir-2.

i) 220 kV D/C transmission line, approx. 7 km leng, on twin-bundied
Greeley conductor for looping In/Out of one of the planned Jhimpir New
(Jhimpir-1) — Gharc New D/C transmission line at Jhimpir-2.

iv) 132 kV D/C transmission line, approx. 50 km long on twin bundled
Greeley conductor for connecting all the 7 WPPs including DIN Energy
WPP with Jhimpir-2. In this scheme, the interconnection of DIN Energy
WPP includes 132 kV D/C transmission line, approx. 2 km long, on
twin-bundled Greeley conductor for leoping In/Out frem DIN Energy
WPP on the 132 kV singie circuit from Zulaikha-E WPP to Trans
Atlantic WPP.

The integrated scheme for the remaining 3 WPPs lying in northern part of
Jhimpir including Shaheen Foundation, Norinco, and Western Energy, has
been proposed with powér evacuaticn from the under-construction Jhimpir-1
220/132kV grid station, through network reinforcement.

The above proposed interconnection scheme is assumed to be completed in
Dec. 2019. It is added that the expected timeline of the proposed
interconnection scheme may be extended depending on variation of completion

H
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10.

11.

12.

of the related activities, i.e., preparation and approval of PC-1, funding
arrangement, tendering process, contract award, land acquisition, ROW
availability and construction etc.

Detailed load flow studies have been carried out for various operating scenarios
with maximum dispatch from all the existing/under-construction/ptanned WPPs
in Jhimpir and Gharo clusters to evaluate the adequacy of the above proposed
interconnection schemes of the 10 WPPs including DIN Energy WPP for their
reliable power evacuation to the grid.

The proposed interconnection scheme for DIN Energy WPP has been found
adequate after performing the load fiow studies to assess the steady state
system performance under normal and N-1 contingency conditions. The voltage
profile, Iine loading, frequency and active/reactive power flow etc. from the DIN
Energy WPP and on the grid are within the NEPRA Grid Code criteria. It has
been found on the basis of the study results that the power from DIN Energy
WPP can be dispersed to the National Grid in a reliable manner during normal
and N-1 contingency conditions Without any constraints.

The short circuit studies have been carried out with proposed interconnection of
DIN Energy WPP to compute the maximum three phase and single phase short
circuit levels at the 132 kV switchyard of DIN Energy WPP and other
substations in its vicinity. The minimum three phase and single phase short
circuit levels have also been carried out at the 132 kV switchyard of DIN
Energy WPP for various number of WTGs in operation and reduced generation
in its vicinity. It is found that the induction of DIN Energy WPP with the
proposed interconnection scheme has no adverse impact on the existing and
proposed substations in its vicinity.

The maximum three phase and single phase short circuit levels at the 132 kV
switchyard of DIN Energy WPP are 11.05 kA and 7.93 kA respectively in the
year 2021-22 but these are expected to rise due to future grid system
expansion and & lot of wind power potentiai In Jhimpir, Gharo and surrounding

iii
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13.

14.

18.

16.

17.

areas. Therefore, the short circuit rating of 40 kA would be adequate for the
132 kV switchyard equipment of DIN Energy WPP.

Transient stability analysis has been carried out for DIN Energy WPP with the
propcsed interconnection scheme. The stability of the DIN Energy WPP and
the power system has been checked with application of different disturbances
on the wind farm and at the substations in its vicinity. It has been found that the
DIN Energy WPP and the power system remain stable with no adverse effects
after subjected to faults as per Grid Code requirement.

The LVRT requirements for DIN Energy WPP have been tested against
contingency conditions of 100ms (5 cycles) under normal clearing time and
180ms (9 cycles) for delayed fault clearing. The stability simulations have
proved that DIN Energy WPP fulfiis the LVRT criteria as mentioned in the
NEPRA’s Grid Code Addendum for WPPs.

The impact of induction of DIN Energy WPP on power quality has also been
analyzed. The study results indicate that the power quality indices including
ficker and voltage unbalance, remain within the permissible limits as
mentioned in the IEC and other international standards. it is clearly mentioned
that it is the responsibility of developer of the Trans Atlantic WPP to install the
plant and necessary compensating equipment at its switchyard on the basis of
detailed design/field testing studies to meet the power quality standards as per
requirements of NEPRA Grid Code Addendum for WPPs.

It is added that the Grid Code Addendum for WPPs is currently under revision
and the project sponsor of DIN Energy WPP will be required to
follow/implement the requirements/recommendations given in the revised Grid
Code, after its approval from NEPRA and make necessary modifications in the
equipmént/substation of DIN Energy WPP, if necessary, in this regard.

Itis concluded on the basis of the results of the detailed system studies that the
proposed interconnection scheme has no transmission system constraints in
power evacuation from DIN Energy WPP to the National Grid.

iv
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1 Introduction

There is huge potential of wind power at Jhimpir, Gharo and in their surrounding
areas in Southern Part of Pakistan. At present, about 308 MW of Wind Power
Projects (WPPs) in operation, whereas, some WPPs are in testing/commission
phase and many other WPPs are at different stages of implementation. In 2013, a
PC-1 was prepared to propose evacuation scheme of 1756 MW of WPPs, located at
Jhimpir, Gharo and near Jamshoro, to the Nationail Grid. Out this wind capacity, a
total of 500 MW WPPs located near Jamshoro was planned to be inducted by two
companies, i.e., 250 MW each by M/s NBT Wind Power Pakistan-Il (Pvi.) Ltd. and
NBT Wind Power Pakistan-ill (Pvt) Ltd. The LOls of these two WPPs were

cancelled later due to non-achievement of the required milestones.

Ministry of Water and Power in association with AEDB, Energy Department,
Government of Sindh, in April 2016, decided to allocate the 500 MW wind power
capacity vacated by M/s NBT Wind Power Pakistan-l! & !l to the 10 Wind Power
Projects (WPPs) of approx. 50 MW each at Jhimpir, district Thatta, Sindh.

The 10 WPPs comprise of Trans Atlantic, ACT-2, Gul Ahmad Electric, Shaheen
Foundation, Zulaikha Energy, Artistic, Harvey (Cacho), Norinco, Western Energy
and Din Energy. These 10 WPPs are in addition to the already planned/under
construction WPPs in Jhimpir and Gharo clusters. Afterwards, the list of the 10
WPPs was communicated to NTDCL through CPPA-G Ltd. for their information and
further action at their ends.

The sponsor of DIN Energy WPP, i.e., M/s DIN Energy Limited, has engaged
NTDCL to carry out interconnection studies and to propose interconnection scheme
for its power evacuation to the National Grid.

The site location/coordinates and other necessary technical data/information of the
DIN Energy WPP, i.e., number, generation capacity, voltage, p.f. & type of WTGs;
collector group configuration; gross & net output capacity of the plant; number &
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rating of transformers; single line diagram: switchyard voltage levels & equipment

rating etc., have been provided by its sponsor and is attached in Appendix-1.

As per information provided by the project sponsor, DIN Energy WPP comprises of
25 No. WTGs and each WTG is of Gamesa make, Type-3 with 2 MW gross
Capacity. The total gross generation capacity of DIN Ene-gy WPP is 50 MW and
total net capacity that will flow to the grid, after subtracting project losses/auxiliary
consumption, is 47.9 MW,

This is the interconnection study report which has been prepared only to propose
interconnection scheme for power evacuation from DIN Energy WPP in integration
with other WPPs in its vicinity. In this report, the results of ioad flow, short circuit,
transient stability and power quality studies have been presented with the proposed
interconnection scheme for evacuation of power from DIN Energy WPP to the
National Grid in the light of NEPRA Grid Code.

g



Interconnection Study for DIt Energy WPP Technical Data for DIN Energy WPP

2 Technical Data of DIN Energy WPP

The project sponsor has provided the location/site coordinates, micro-siting
arrangements of WTGs, proposed sketch of the WPP and detaiied technical
data/parameters of WTG and switchyard equipment etc. for DIN Energy WPP which

is attached in Appendix-1. The salient parameters of DIN Energy WPP are given as
under;

a) WTG Generator Data:
o Number of WTGs =25
e Manufacturer/Model = Gamesa G114-2 / |I-A
¢ Gross capacity = 2.0 MW
o Type=3
e Voltage= 0.69 kV
» Power factor = 0.95 (Lagging/Leading)

b) WTG Arrangement in Wind Farm
» No. of collector groups = 4
¢ No. of WTGs in one collector group = 3 x 6 WTGs + 1 x 7WTGs
* Length of each coliector group with the switchyard = 3 km

@ c) Total Wind Farm Capacity:
¢ Total gross capacity= 50 MW
¢ EBOP Losses =1.5 MW
» Auxiliary Consumption = 0.6 MW
e Total net output capacity that will flow to the Grid = 47.9 MW

d) Generator Step-up Transformer Data:
* No. of step-up transformers = 25
¢ Voltage ratio = 0.69/22 kV
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MVA rating = 2.35 MVA
Percentage tmpedance = 10.5%

e} Proposed Switchyard of Wind Power Project:

High Voltage (HV) Level =132 kV
Medium Voliage (MV) Level = 22 kV
Bus Bar Scheme = Double bus single breaker
Bus Bar capacity = 2500 Amp.
Power (HV/MV) transformer:
- No. of transformers = 2
- Voitage ratio = 132/22 kV
- MVA rating = 31.5/40/50 MVA
- Percentage Impedance = 10-12%

Switchgear data, single line diagram and layout of switchyard attached in

Appendix-1.

f) Proposed Reactive Power Compensation

2x10 MVAR Capacitor bank or SVC (to be decided in detailed design stage)

The other technical data/information about switchyard equipment is attached in

Appendix-1.

Technical Data for DIN Energy WPP
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3.1

Study Objectives, Assumptions and Criteria

Study Objectives

The objectives of the interconnection study are given as under:

3.2

To propose the transmission scheme for reliable dispersal of power from DIN
Energy WPP to the National Grid under normal and N-1 contingency
conditions. '

To evaluate adequacy of the proposed interconnection scheme and to assess
the Impact of DIN Energy WPP on the grid system and vice versa through
load flow, short circuit, transient stability studies and power quality analyses.

Study Assumptions

The system studies are based on the following assumptions:

Latest load forecast.
Latest generation expansion plan.

Latest transmission expansion plans of NTDC and DISCOs, especially
HESCO.

Export of power from NTDC to K-Electric is assumed as 650 MW.

Interconnected transmission system has been assumed, however, split bus
has been assumed at 132 kV bus bars of Hala Road and T.M. Khan Road
220/132 kV substations as per system requirements.

The existing, under-construction and already planned WPPs at Jhimpir and
Gharo clusters with their interconnection arrangements. The under-
construction 220/132 kV substations, i.e., Jhimpir New (Jhimpir-1) and Gharo
New, with their allied transmission lines are assumed to be commissioned.

As per information provided by project sponsor, the total gross & net capacity
of DIN Energy WPP have been assumed as 50 MW & 47.9 MW respectively.

The modeling of DIN Energy WPP in PSS/E software has been made as
under:
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3.3

- There are a total number of 25 WTGs and four collector groups in the
wind farm with each WTG having gross capacity of 2 MW and
generating pow- at 0.89 kV which has been stepped up to 22 kV
through 2.35 M. :ransformer.

- Out of four collector groups, three collector groups comprising of 6
WTGs have been modeled with 2x6=12 MW capacity each and
equivalent 0.69/22 kV transformers and one collector group comprising
of 7 WTGs has been modeled with 2x7=14 MW capacity and
equivalent 0.69/22 kV transformer.

- Each of the four collector groups have been connected through
individual 22 kV cables with 22 kV bus bar of the 132/22 kV substation.

- The 20 MVAR switcheC capacitor has been assumed in the studies
and modeled at 22 kV bus bar.

- At 132/22 kV substation, 2 No. 132/22 kV transformers have been
modeled separately. The percentage impedance of 132/22 kV
transformer has been assumed as 12%.

Other WPPs in the vicinity of DIN Energy have also been modeled according
to their own WTG capacities and collector group configurations.

This interconnection study report is based on the information supplied by M/s
DIN Energy Limited and NTDCL is not responsible for the study results on
account of any deficiency and/or inaccuracy of the supplied information.

Study Criteria

The interconnection studies have been carried out keeping in view of the

following system operating criteria/limits in accordance with NEPRA Grid
Code:

Voltage Limits +5% under normal and £10% under contingency
conditions. However, voltages at some
generation buses and some substations may be
kept upto +8% under normal operating conditions
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Transmission Line
Loading Limits

Transformer
Loading Limits

Frequency Limits

Stability Criteria

Low Voltage Ride
Through (LVRT)
Requirements

as per network configuration and/or system
requirements.

80% unc_i_er normal and 100% under N-1
contingency conditions.

80% under normal and 110% under N-1
contingency conditions.

49 .8 - 50.2 Hz under normal condition and
49.4 — 50.5 Hz under N-1 condition.

System stability must be maintained after
subjected to the following disturbances

* 3-phase fault at bus bar cleared in 5-cycles/
100 ms (normal clearing condition) and
tripping of the associated circuit.

o 3-phase fault at bus bar cleared in 9
cycles/180 ms (delayed clearing or stuck
breaker condition) and tripping of the
associated circuit. '

* A wind power plant must withstand a voltage
dip down to 30% of retained voltage for a
duration of at least 100 ms for a normal
clearing case, and at least 180 ms in the
case of stuck breaker contingency event.

* The wind power plant shall manage active
power restoration, after the voltage recovery,
at a rate of at least 20% of nominal output
power per second, subject to availability of
adequate wind speed at site.
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4  Proposed Interconnection Scheme

The following integrated interconnection scheme has been proposed for 7 WPPs
lying in south of Jhimpir including ACT-2, Gul Ahmad Electric, Trans Aflantic,
Zulaikha Energy, Artistic, Cacho and Din Energy, keeping in view their generation
capacities, the location, the existing/planned system network in its vicinity, for
reliable dispersal of power from 50 MW DIN Energy Limited WPP to the National
Grid:

* A new 220/132 kV Jhimpir-2 substation 3x250 MVA, 220/132 kV
transformers.

. 220 kV D/C transmission line, approx. 18 km long, on twin-bundled Greeley
conductor for looping In/Qut of one circuit of the existing Jamshoro — KDA
D/C transmission line at Jhimpir New-2.

* 220 kV D/C transmission line, approx. 7 km long, on twin-bundled Greeley
conductor for looping In/Out of one of the planned Jhimpir-1 — Gharo New
D/C transmission iine at Jhimpir-2.

. 132 kV D/C transmission line, approx. 50 krﬁ long on twin bundled Greeley
cenducter for connecting all the 7 WPPs including Din Energy WPP with
Jhimpir-2.

. In the above propcsed scheme, the interconnection of DIN Energy WPP
includes 132 kV D/C transmission line, approx. 2 km long, on twin-bundled
Greeley conductor for looping In/QOut from DIN Energy WPP on the 132 kV
single circuit from Zulaikha Energy WPP to Trans Atlantic WPP.

It is intimated that lengths of the above mentioned lines are approximate and will be
finalized after route survey.

The geographical diagram showing above proposed interconnection scheme for
power dispersal of DIN Energy WPP is attached as Figure #1 (Appendix-2). The
google earth diagram indicating the locations/layout of the WPPs in Jhimpir area
including DIN Energy WPP is also attached in Appendix-2.
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5 Load Flow Studies

The detalled load flow studies have been carried out with the proposed
interconnection scheme for various operating scenarios with maximum dispatch from
all the existing/under-construction/planned WPPs in Jhimpir and Gharo clusters to
evaluate the adequacy of the proposed interconnection scheme for Din Energy WPP
for its reliable power evacuation to the National Grid. In this regard, system
scenarios for peak load conditions in years 2019 and 2021 have been simulated to
evaluate the adequacy of the proposed interconnection scheme and performance of
Din Energy WPP on the system under normal and N-1 contingency conditions. In
addition, the load flow studies have also been carried out for Off-peak load condition
in 201¢ to analyze the impact of the Din Energy WPP on the system.

It is to be noted that all the load flow study Exhibits referred in the following sections
are attached in Appendix-3. The results of the load flow studies for dispersal of
power from Din Energy WPP to the National Grid are described as under:

5.1 Peak Load 2019 Scenario

Load flow study for the peak load condition in 2019 under normal system condition
has been carried out with net output of 47.7 MW from Din Energy WPP and is
attached as Exhibit #1.0 & 1.0A. As per load flow study, the power flows on the
transmission lines/transformers at/around Din Energy WPP and on the surrounding
southern network are given as under:

f . . Power Flow
Transmission Line/Transformers (MW)
Din Energy WPP - Zulaikha Energy WPP 132 kV 156.5
s/C
Trans Atlantic WPP - Din Energy WPP 132 kV S/C 108.8
ACT 2 WPP — Trans Atlantic WPP 132 kV S/C 62.9
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Transmission Line/Transformers POV:G:NF;OW

Cacho WPP — Gui Ahmed Electric WPP 132 kV S/C 80.7
Gul Ahmed Electric WPP = Jhimpir-2 132 kV S/C 128.1
Jhimpir-1 = Jhimpir-2 220 kV S/C 167 .1
Gharo New — Jhimpir-2 220 kV 5/C 118.1
Jhimpir-2 — Jamshoro 220 kV S/C 237 .6
Jhimpir-2 — KDA-33 220 kV S/C 376.3
Jhimpir-1 = T.M. Khan Road 220 kV D/C 504

3x250 MVA, 220/132 kV transformers at Jhimpir-2 330.9

The active and reactive power flows from Din Energy WPP and other WPPs in its

vicinity remain within limits.

a. N-1 Contingency Analysis

The load flow analysis has also been carried out for N-1 contingency conditions
during peak ioad scenario of 2019. The results of contingency studies are attached

as Exhibit# 1.1 to 1.11 and are summarized as under:

Exhibit # Contingency Conditions Remarks

1.1 Din Energy WPP — Zulaikha Energy | Power flows on the other
WPP 132 kV S/C out transmission lines and
transformers as well as the
voitage profile of the
system remain within limits.

1.2 Din Energy WPP — Trans Atlantic -do-
WPP 132 kV S/C out

1.3 1x50 MVA, 132/22 kV transformer at -do-
Din Energy WPP out

10



8

i

tnterconnection Study for Din Energy WPP Load Flow Studies
Exhibit # Contingency Conditions Remarks

1.4 One coliector group (7 WTGs) at Din -do-
Energy WPP out

1.5 Gul Ahmed Electric WPP — Jhimpir-2 -do-
132 kV S/C out

1.8 1x250 MVA, 220/132 kV transformer -do-
at Jhimpir-2 out

1.7 Jhimpir-2 - Jhimpir-1 220 kV S/C out -do-

1.8 Jhimpir-2 — Gharo New 220 kV S/C -do-
out

1.9 Jhimpir-2 — Jamshoro 220 kV S/C -do-
out

1.10 Jhimpir-2 — KDA-33 220 kV S/C out ~do-

1.11 Jhimpir-1 ~ T.M. Khan Road 220 kV -do-
S/C out

b. Comments on Normal and N-1 Contingency Analysis

As per load flow study result, the power flows on transmission lines and transformers

atfin the vicinity of Din Energy WPP are well within their capacities. In general, the

study depicts that the voltage profile of the system and at the switchyard of Din
Energy WPP is within limits and there would be no transmission system constraints
in the flow of power from Din Energy WPP to the system under normal and N-1
contingency conditions.

5.2 Off-peak Load 2019 Scenario

Load flow study for the off-peak load condition in 2019 under normal system
condition has been carried out with net output of 47.7 MW from Din Energy WPP
and is attached as Exhibit #2.0 & 2.0A. As per load flow study, the power flows on

11
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the transmission lines/transformers at/around Din Energy WPP and on the

surrounding southern netwerk are given as under:

Transmission Line/Transformers Power Flow
(MW)
Din Energy WPP - Zulaikha Energy WPP 132 kV 156.5
S/IC
Trans Atlantic WP — Din Energy WPP 132 kV S/C 108.8
ACT 2 WPP - Trans Atlantic WPP 132 kV S/C 62.9
Cacho WPP — Gul Ahmed Electric WPP 132 kV S/C 80.7
Gul Ahmed Electric WPP ~ Jhimpir-2 132 kV S/C 128.1
Jhimpir-1 = Jhimpir-2 220 kV S/C 183.9
Gharo New — Jhimpir-2 220 kV S/C 122.0
Jhimpir-2 = Jamshoro 220 kV S/C 2514
Jhimpir-2 — KDA-33 220 kV S/C 383.9
Jhimpir-1 - T.M. Khan Road 220 kV D/C 504.8
3x250 MVA, 220/132 kV transformers at Jhimpir-2 3309

It is evident from the above table that the power flows on the 132 kV interconnection
circuits of 7 WPPs including Din Energy WPP remain the same, however, the power
flows on the 220 kV circuits and on other part of the system has varied mainly due to
lower demand during off-peak load condition in 2019. The active and reactive power
flows from Din Energy WPP and other WPPs in its vicinity remain within limits.

a. N-1 Contingency Analysis

The load fiow analysis has also been carried out for N-1 contingency conditions
during off-peak load condition in 2019, The results of contingency studies are

attached as Exhibit #2.1 to 2.11 and are summarized as under:

12
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Exhibit # Contingency Conditions Remarks
2.1 Din Energy WPP - Zulaikha Power flows on the other
Energy WPP 132 kV S/C out transmission lines and
transformers as well as the
voltage profile of the
system remain within limits.
2.2 | Din Energy WPP - Trans Atlantic -do-
WPP 132 kV S/C out
2.3 1x50 MVA, 132/22 kV transformer -do-
at Din Energy WPP out
2.4 One collector group (7 WTGs) at -do-
Din Energy WPP out
2.5 Gul Ahmed Electric WPP - -do-
Jhimpir-2 132 kV S/C out
286 1x250 MVA, 220/132 kV -do-
transformer at Jhimpir-2 out
27 Jhimpir-2 — Jhimpir-1 220 kV S/C -do-
out
2.8 Jhimpir-2 — Gharo New 220 kV -do-
S/C out
2.9 Jhimpir-2 — Jamshorg 220 kV S/C -do-
out
2.10 Jhimpir-2 — KDA-33 220 kV S/C -do-
out
2.1 Jhimpir-1 - T.M. Khan Road -do-
220kV S/C out

13
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b. Comments on Normal and N-1 Contingency Analysis

As per load flow stuy result, the power flows on transmission lines and transformers
in the vicinity of proposed Din Energy WPP are well within their capacities. In
general, the study depicts that the voltage profile of the system is within limits and
there would be no transmission system constraints in the flow of power from the
propesed Din Energy WPP to the system under normal and N-1 contingency
conditions.

8.3 Peak Load 2021 Scenario

Load flow study for the peak load condition in 2021 under normal system condition
has been carried out with net output of 47.7 MW from Din Enegy WPP and is
attached as Exhibit #3.0 & 3.0A. As per load flow study, the power flows on the
transmission lines/transformers at/around Din Energy WPP and on the surrounding

southern network are given as under:

Transmission Line/Transformers Power Flow
(MW)
Din Energy WPP — Zulaikha Energy WPP 132 kV 156.5
S/C
Trans Atlantic WPP — Din Energy WPP 132 kV S/C 108.8
ACT 2 WPP — Trans Atlantic WPP 132 kV S/C 62.9
Cacho WPP — Gul Ahm=4 Electric WPP 132 kV S/C 80.7
Gul Ahmed Electric WPP — Jhimpir-2 132 kV S/C 128.1
Jhimpir-1 = Jhimpir-2 220 kV S/C 111.4
Gharo New — Jhimpir-2 220 kV S/C 105.3
Jhimpir-2 — Jamshoro 220 kV S/C 247.4
Jhimpir-2 — KDA-33 220 kV S/C 299.4

14
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Transmission Line/Transformers Power Flow
(Mw)
Jhimpir-1 = T.M.Khan Road 220 kV D/C 533.4
3x250 MVA, 220/132 kV transformers at Jhimpir-2 3309

The active and reactive power flows from Din Energy WPP and other WPPs in its

vicinity remain within limits.

a. N-1 Contingency Analysis

The load flow analysis has also been carried out for N-1 contingency conditions for

peak load condition in 2021.

Exhibit #3.1 to 3.11 and are summarized as under:

The results of contingency studies are attached as

Exhibit # Contingency Conditions Remarks
3.1 Din Energy WPP — Zulaikha Energy Power flows on the other
WPP 132 kV S/C out transmission lines and
transformers as well as the
voltage profile of the
system remain within limits.
3.2 Din Energy WPP - Trans Atlantic WPP -do-
132 kV S/C out
3.3 1x80 MVA, 132/22 kV transformer at -do-
Din Energy WPP out
34 One collector group (7 WTGs) at Din -do-
Energy WPP out
35 Gul Ahmed Electric WPP = Jhimpir-2 -do-
132 kV S/C out
3.6 1x250 MVA, 220/132 kV transformer at -do-
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Exhibit # Contingency Conditions Remarks

Jhimpir-2 out

3.7 Jhimpir-2 — Jhimpir-1 220 kV S/C out -do-

3.8 Jhimpir-2 — Gharo New 220 kV S/C out -do-

3.9 Jhimpir-2 — Jamshoro 220 kV S/C out -do-

3.10 Jhimpir-2 — KDA-33 220 kV S/C out -do-

311 Jhimpir-1 — T.M. Khan Road 220 kV S/C -do-
out

b. Comments on Normal and N-1 Contingency Analysis

As per load flow study results, the power flows on transmission lines and
transformers in the vicinity of proposed Din Energy WPP are well within their
capacities. In general, the study depicts that the voitage profile of the system is
within limits and there would be no transmission system constraints in the fiow of
power from Din Energy WPP to the system under normal and N-1 contingency
conditions.

5.4 Conclusions of Load Flow Analysis

The proposed interconnection scheme for evacuation of power from 50 MW Din
Energy WPP to the National Grid has been found reliable in various operating
scenarios under normal and N-1 contingency conditions with no transmission system
constraints.
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6 Short Circuit Studies

The short circuit studies have been carried out with proposed Interconnecticn
scheme of Din Energy WPP to compute the maximum three phase and single phase
short circuit levels at the switchyard of Din Energy WPP and substations in its
vicinity. The studies have been carried out with all the existing and planned
generation in operation and with interconnected transmission system. The minimum
three phase and single phase short circuit levels have also been carried out at the
132 kV switchyard of Din Energy WPP for various number of WTGs in operation and
reduced generation in its vicinity.

6.1 Methodology and Assumptions

The methodology of IEC 909 has been applied in short circuit analysis for which
provision is available in the PSS/E software used for these studies. The maximum
and minimum short circuit currents have been calculated with the following
assumptions under IEC 909 standard:

e Set tap ratios to unity
¢ Setline charging to Zero
o Set shunt to zero in positive sequence

» The voltage magnitude at bus bars set equal to 1.10 p.u for maximum short
circuit analysis and 0.9 p.u for minimum short circuit analysis.

In the short circuit analysis, the parameters of generator and step-up transformer for
Din Energy WPP, have been assumed as per information provided by its sponsor,
attached in Appendix-1. The results of maximum and minimum short circuit studies
with necessary details are presented in Appendix-4.

6.2 Short Circuit Study Results

The short circuit studies have been carried out with proposed Interconnection
scheme and by using the above parameters for generator and step-up transformer
to compute the maximum three phase and single phase short circuit levels at the
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switchyard of Din Energy WPP and other substations in its vicinity. The studies
have been carried out for the year 2021-22 with all the existing and planned
generation in operation and with interconnected transmission system except 132 kV
split buses at 220/132 kV substations of Hala Road and T.M. Khan Road. The
results of maximum short circuit studies for the year 2021-22 are summarized as

under:

Maximum Short Circuit Levels

Maximum Short Circuit Levels

Name of Faulted Bus Bars | Three Phase | Single Phase
(kA) (kA)
Din Energy WPP 132 kV 11.05 7.93
Trans Atlantic WPP 132 kV | 9.22 6.26
Zulaikha WPP 132 kV 12.65 9.38
Jhimpir-2 220 kV 18.96 , 11.47
Jhimpir-2 132 kV : 15.48 12.01
Jhimpir-1 220 kV ; 19.89 11.66
Jhimpir-1 132 kV | 27.59 | 13.56

The minimum three phase and single phase short circuit levels have also been
computed for system scenario of 2019 a: the 132 kV switchyard of Din Energy WPP
with all WTGs and one WTG in operation; and with reduced generation in operation
in its vicinity. The minimum short circuit levels at the 132 kV switchyard of Din

Energy WPP are tabulated as under:

Minimum Short Circuit Levels at Din Energy 132 kV Bus

Minimum Short Circuit Levels
WTGs in Operation at 3
Din Energy WPP Three Phase Single Phase
(kA) (kA)
All WTGs | 8.59 | 5.98
i
One WTG | 8.02 53 J

i8
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6.3 Conclusions of Short Circuit Analysis

It is evident from the short circuit analysis that the induction of Din Energy WPP and
its surrounding WPPs have no adverse impact on the existing and proposed
substations in their vicinity as far as short circuit levels are concerned. The
maximum three phase and single phase short circuit levels at the 132 kV switchyard
of Din Energy WPP are 11.05 kA and 7.93 KA respectively in the year 2021-22 but
these are expected to rise due to future grid system expansion and a lot of wind
power potential in Jhimpir, Gharo and surrounding areas. Therefore, the short circuit
rating of 40 kA would be adequate for the 132 kV switchyard equipment of Din
Energy WPP.
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7.  Transient Stability Studies

Transient stability studies have been carried out with the propesed interconnection
scheme to evaluate the dynamic response of generators and the power system after
occurrences of faults. The transient stability simulations are used to check in time
domain whether the generators at and in the vicinity of Din Energy WPP as well as
the power system remain stable after subjected to severe disturbances as per Grid
Code reguirement.

7.1 Study Methodology

The dynamic simulation model of the entire network has been developed in the
PSS/E software. The dynamic model parameters of WTG Type-3 used for Din
Energy WPP, in the studies are attached in Appendix-5. On the other hand, the
dynamic models/parameters of generators, exciters and governors of all the cther
power plants, already available in Planning (Power) NTDCL, have been used in the
studies.

Two worst types of disturbances have been simulated to assess the stability of the
Din Energy WPP and the power system as per NEPRA grid code criteria which are
given as under:

» 3-phase fault at bus bar cleared in 5-cycles (100 ms) and tripping of the
associated circuit.

e 3-phase fault at bus bar cleared in 9 cycles (180 ms) (delayed clearing or
stuck breaker condition) and tripping of the associated circuit.

The simulations have been run in the time domain in the following sequence:
« Running simulaticon for initial one second for pre-fault steady state condition.

» Fault application at 1.0 second and running the simulation upto 1.1 second
for 5 cycle fault (up to 1.18 second for 9 cycle fault).

» Fault clearance at 1.1 second for 5 cycie fault (1.18 second for 9 cycle fault)
and tripping of the associated circuit,
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¢ Running simulation up to 10 seconds after fault clearance.

The following generator and network parameters are monitored in the simulations
and have been presented in the report through the following stability plots for each
type of disturbance:

i. Bus frequency and voltage

ii. WTG (Pmechanical, Speed, Speed Deviation, Pitch, Aero Dynamic Torque,
Paero, angle, active and reactive power output)

ili. Line power flows, i.e., P (MW) & Q (MVAR)
iv. Conventional thermal generator rotor angle

in order to interpret the stability plots, the bus numbers assigned to the bus bars and

the voltage levels, are given as under:

Bus Number Bus Name / Voltage
81116 Din-E /132 kV
811161 Din-E MV/22 kV

811166, 811167, Din-E LV-1to LV-4/
811168 & 811169 0.69kV

81115 Trans ATL / 132kV
81117 Zulaikha-E / 132 kV
8111 Jhimpir-2 / 132 kV
811 Jhimpir-2 / 220kV
9429 Jhimpir-1 / 220kV
800 Jamshoro / 220 kV
900 KDA /220 kV

530 M.Garh / 220 kV

90 Hub / 500 kV
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7.2  Transient Stability Analysis Results

The transient stability ana!sis for Din Energy WPP with the proposed
interconnection scheme has been carried out for peak load 2019 scenario. The
stability of the Din Energy WPP and the power system has been tested with
application of different disturbances on the wind farm and at the substations in its
vicinity. The plotted results of the stability simulations are attached in Appendix-6
and described as under:

(i) For Normal Clearing Time (100 ms)

The transient stability studies for faults with normal clearing time of 100 ms
corresponding to 5 cycles, have been carried out. The details of the faults & the
associated outages. monitored variables, respective exhibits. and stability behavior of
Din Energy WPP & other generators as well as the power system are mentioned and
presented in the following table:

Sr. | 3-Phase Fault o Exhibit Monitored
4 Location Circuit Outage & Variable Remarks

1 | Din-E WPP Din-E WPP - 1.1 Bus Frequency
132kV Bus Zulaikha-E WPP
132kV S/C

1.2 Bus Voltage

WTG Collector
1.3 Group Output
{(P&Q)

14 Pmechanical & i
: Speed of WTG | Din Energy

Pitch 8Aer0 | Nrpal
1.5 Dynamic Torque

systems
of WTG remain

Paeroc on Rotor stable.
16 Blade & Shaft
Twist Angle

Turbine Rotor
Speed Deviation
& Gen. Speed
Deviation

1.7

2
t-J
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Sr. | 3-Phase Fault L Exhibit Monitored
M Location Circuit Qutage M Variable Remarks
Pitch
1.8 Compensation &
Pitch Control
19 Line Power
’ Flows (P&Q)
1.10 Rotor Angle
2 | Din-E WPP Din-E WPP - Trans 1.41 Bus Frequency
132 kV Bus Atlantic WPP 132kV
s/C 1.12 Bus Voltage
WTG coliector
1.13 group Output
{(P&Q)
Pmechanical &
1.14 Speed
Pitch & Aero
1.15 Dynamic Torque
of WTG Din Energy
WPP and
Paero on Rotor
116 | Blade& Shait | NTDCL
Twist Angle sl}'g:irr‘]s
Turbine Rotor stabie
1147 Speed Deviation '
' & Gen. Speed
Deviation
Pitch
1.18 Compensation &
Pitch Control
Line Power
1.18 - Flows (P&Q)
1.20 Rotor Angle
3 | Din-E WPP One 132/22 kVT/F 1.21 Bus Frequency
132 kV Bus at Din-E WPP 22 —
. us Voltage Din Energy
WTG collector WPP and
1.23 group Output NTDCL
(P&Q) systems
» remain
124 Pme;g:g';a[ &1 stable.
195 Pitch & Aero

Dynamic Torque
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Sr. | 3-Phase Fault L Exhibit Monitored
M Location Circuit Qutage 4 Variable Remarks
of WTG
Paero on Rotor
1.26 Blade & Shaft
Twist Angle
Turbine Rotor
1.27 Speed Deviation
) & Gen. Speed
Deviation
Pitch
1.28 Compensation &
Pitch Contraol
Line Power
1.29 Flows (P&Q)
1.30 Rotor Angle
4 | Din-E WPP One Collector Group 1.31 Bus Frequency
22 kV MV Bus | comprising of 7
WTGs at Din-E wpp | 132 Bus Voltage
WTG coliector
1.33 group Qutput
(P&Q)
Pmechanical &
1.34 Speed
Pitch & Aero
1.35 Dynamic Torque | Din Energy
of WTG WPP and
Paero on Rotor NTDCL
1.36 Blade & Shaft | systems
Twist Angle r?”;)al'”
Turbine Rotor staole.
137 Speed Deviation
) & Gen. Speed
Deviation
Pitch
1.38 Compensation &
Pitch Control
Line Power
1.39 Flows (P&Q)
1.40 Rotor Angle
5 [ Jhimpir-2 One 220/132 kV T/F 1.41 Bus Frequency | Din Energy
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Sr. | 3-Phase Fault .. Exhibit Monitored
4 Location Circuit Outage 4 Variable Remarks
at Jhimpir-2 W+ P and
220 kV Bus 1.42 Bus Voltage NTDCL
WTG collector sufrtr%r::\s
A2A tput
14 gro?ga%; Py stable.
Line Power
1.43 Flows (P&Q)
1.44 Rotor Angle
6 | Jhimpir-2 Jhimpir-2 - Jhimpir-1 1.45 Bus Frequency
WTG Collector | WPP and
Group Output NTDCL
1.46A (P&Q) systems
Line Power remain
1.47 Flows (P&Q) stable.
1.48 Rotor Angle
7 | Jhimpir-2 Jhimpir-2 - Gharo 1.49 Bus Frequency
220 kV Bus 220 kv S/C
1.50 Bus Voltage Din Energy
WTG collector | VPP and
1.50A group Output NTDCL
(P&Q) systems
1.51 Line Power rs‘?:tj:
' Flows (P&Q) '
1.52 Rotor Angle
8 | Jhimpir-2 Jhimpir-2 - Jamshoro 1.53 Bus Frequency
220 kV Bus 220 kV 8/C
1.54 Bus Voltage Din Energy
WTG collector | WPP and
1.54A group Output NTDCL
(P&Q) systerps
1585 Line Power ;?;nb?len
: Flows (P&Q) '
1.58 Rotor Angle
9 | Jhimpir-2 Jhimpir-2 - KDA-33 1.57 Bus Frequency | Din Energy
220 kV Bus 220 kV S/C WPP and
1.58 Bus Voltage NTDCL

o
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Sr. | 3-Phase Fault L Exhibit *ionitored
4 Location Circuit Outage # Variable Remarks
WTG coliector systems
1.58A group Cutput remain
(P&Q) stable.
Line Power
1.59 Flows (P&Q)
1.60 Rotor Angle
10| Jnimpir- 1 Jhimpir-1 — 1.61 Bus Frequency
220 kV Bus T.M.Khan Road
220KV S/C .
1.62 Bus Voltag= Din Energy
WTG collector WPP and
1.62A group Output NTDCL
(P&Q) systems
in
163 Line Power rs?;nbalé
' Flows (P&Q) '
1.64 Rotor Angle

It is evident from the above stability Exhibits that Din Energy WPP meets LVRT
requirements as mentioned in the NEPRA Grid Code Addendum for WPPs.

(ii) For Delayed Clearing Time (180 ms)

The transient stability studies for faults with delayed clearing time of 180 ms
corresponding to 9-cycle fault (stuck breaker condition) have been carried out. The
details of the faults & the associated outages, monitored variables, respactive
exhibits and stability behavior of Din Energy WPP & other generators as well as the

power system are mentioned and presented in the following table:

Sr. | 3-Phase Fault L. Exhibit Monitored
4 Location Circuit Outage & Variable Remarks
132kV Bus Zulaikha-E 132 kV WPP and
8/IC 2.2 Bus Voltage NTDCL
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Sr.

3-Phase Fault
Location

Circuit Qutage

Exhibit
#

Monitored
Variable

Remarks

2.3

WTG collector
group Output
(P&Q)

2.4

Pmechanical &
Speed

25

Pitch & Aero
Dynamic
Torque of WTG

2.6

Paero on Rotor
Blade & Shaft
Twist Angle

2.7

Turbine Rotor
Speed
Deviation &
Gen. Speed
Deviation

2.8

Pitch
Compensation
& Pitch Control

2.9

Line Power
Flows (P&Q)

210

Rotor Angle

systems
remain stable.

Din-E WPP
132 kV Bus

Din-E WPP - Trans
Aflantic WPP 132 kV
S/C

2.1

Bus Frequency

212

Bus Voitage

213

WTG collector
group Output
(P&Q)

214

Pmechanical &
Speed

2.156

Pitch & Aero
Dynamic
Torque of WTG

2.16

Paero on Rotor
Blade & Shaft
Twist Angle

2.17

Turbine Rotor
Speed
Deviation &
Gen. Speed
Deviation

Din Energy
WPP and
NTDCL
systems
remain
stable.
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Sr. | 3-Phase Fault - Exhibit| Monitored
4 Location Circuit Outage 4 Variable Remarks
Pitch
2.18 Compensation
& Pitch Control
515 Line Power
191 Fiows (P&Q)
2.20 Rotor Angle
3 | Din-E WPP One 132/22kVT/Fat | 2.21 | Bus Freguency
132 kV Bus Din Energy WPP
2.22 Bus Voltage
WTG collector
2.23 group Output
(P&Q)
Pmechanical &
2.24 Speed
Pitch & Aero
2.25 Dynamic
Torque of WTG | Din Energy
Paero on Rotor | WPP anc
2.26 | Blade & Shaft NTDCL
Twist Angle 5y§t9T5b|
Turbine Rotor remain stable.
Speed
2.27 Deviation &
Gen. Speed
Deviation
Pitch
2.28 Compensation
& Pitch Controf
Line Power
225 | £iows (P&Q)
2.30 Rotor Angle
4 | Din-E WPP One Collector Group 2.31 | Bus Frequency
22 kV MV Bus | comprising of 7 .
WTGs at Din-EwPp | 2:32 | BusVoltage | Din Energy
WPP and
WTG collector NTDCL
2.33 group Output systems
(P&Q) remain stable.
>34 Pmechanical &
Speed
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Sr. | 3-Phase Fault . Exhibit| Monitored
. Remarks
¥ Location Circuit Qutage # Variable
Pitch & Aero
2.35 Dynamic
Torgue of WTG

Paero on Rotor
2.36 Blade & Shaft
Twist Angle
Turbine Rotor
Speed

2.37 Deviation &
Gen. Speed
Deviation
Pitch
2.38 Compensation
& Pitch Control
Line Power
239 | Fiows (PEQ)

2.40 Rotor Angle

It is evident from the above stability Exhibits that Din Energy WPP meets LVRT
requirements as mentioned in the NEPRA Grid Code Addendum for WPPs.

7.3 Conclusions of Transient Stability Analysis

The results of transient stability analysis indicate that Din Energy WPP & other
generators in its vicinity and the power system remain stable with no adverse effects
after subjected to severe disturbances either on Din Energy WPP or at the other
substations in its vicinity. The stability simulations also proved that the proposed Din
Energy WPP fulfills the LVRT criteria as mentioned in the NEPRA's Grid Code
Addendum for WPPs.
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8 Power Quality Analysis

The power guality analysis is very important for a wind power plant that may cause
flicker and distortions in the power supply. These issues become more significant
for weak power systems having low short circuit strength. Therefere, power guality
analysis including flicker and voltage unbalance, has been carried out with the
proposed interconnection scheme of 50 MW Din Energy WPP for the worst case
scenario of minimum system short circuit levels in 2019.

8.1  Flicker
IEC61400-21 standard have been used for the calculation of flicker levels for steady-
state continuous operation. The probability of 99™ percentile flicker emission from a

'single inverter during continucus operation for short time Pgy and long time flicker

level Pys are assumed same and calculated by the following formula:

Pstz = PltE = }1;\/ Ziw;(ci(‘pkiua)-sn,i)z (A)
Where
S, is the rated apparent power of the WTG
Sy is the short-circuit apparent power at PCC
Nuwt is the number of WTGs connected to the PCC

The value of ¢ (¢) may not be greater than 1, therefore for the present analysis, the
value of 1 for the worst case has been assumed. PCC is the point of common
coupling which is 132 kV bus of the switchyard of 50 MW Din Energy WPP.

For the minimum short circuit case, the system network in the vicinity of 50 MW Din
Energy WPP has been modeled with minimum generation in operation. The short
circuit calculations have been done at 0.9 p.u. voltage. The values used ‘n the
calculation of flicker are as below:

S,=2.105 MVA
Nwr =25
Sk = 1963.15 MVA

Using the above data in Equation (A), we get
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Psi = Pus= 0.0053613 = 0.54 %

Whereas, the acceptable value in IEC Standard is less than 4%. Therefore, the
flicker level is far less than the maximum permissible limit which implies that the
inverters at 50 MW Din Energy WPP would not cause any flicker problem during
steady state operation even in the weakest system conditions.

8.2 Voltage Unbalance

(i) Voltage Step-Change

The voltage step-change occurs when only a single WTG is energized. The value of
voltage change depends on the impedance of the network from the connection point
to PCC. Voltage step-change should be less than or equal to 3% and this condition
is evaluated by using the following formula:

AV = X swka [(=) - (—1—)] < 3% (B)

Skss

Where
Swka is the MVA rating of the inverter
Ske is the Short Circuit MVA at connection point
Skss IS the Short circuit MVA at PCC

The values used in the calculation of voltage step-change are as below:

Swka = 2.105 MVA
Ske= 350.43 MVA

Using the above data in Equation (B), we get

AV =0.0048595 = 0.49 %

The voltage step-change is less than the maximum permissible limit of 3% which
implies that the WTG of Din Energy WPP would not cause any voltage step-change
problem.
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(ii)  Voltage Fluctuation

The voltage fluctuation has been calculated assuming only one WTG in operation.
using the following equation and it is found to be within permissible limits.

Volatge Fluctuation = /E(?:;a)z <1/25 or 4% (C)

Where
Pwka IS the MW rating of WTG

Ske is the Short Circuit MVA at PCC

The values used in the calculation of voitage fiuctuation are as below:

Ske= 350.43 MVA

Using the above data in Equation (C), we get

Voltage Fluctuation = 0.005707 = 0.571 %

The value of voltage fluctuation is less than the maximum permissible limit of 4%
which implies that the WTGs of Din Energy WPP would not cause any voltage
fluctuation problem.

8.3 Conclusions of Power Quality Analysis

The important power quality indices like flicker and voltage unbalance tzve been
comg.*ed with Din Energy WPP and compared with limits given in IEC and other
international standards. The study results indicate that the leveis of flicker and
voltage unbalance are within permissibie limits, with the interconnection of subject
WPP.

It is added that it is the responsibility of developer of Din Energy WPP to install the
plant and necessary compensating equipment at its switchyard on the basis of
detailed design/field testing studies to meet the power quality standards as per
requirements of NEPRA Grid Code Addendum for WPPs.
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Overall Conclusions and Recommendations

i)

iii)

On the basis of detailed interconnection studies, the following integrated

interconnection scheme of the 7 WPPs lying in southern part of Jhimpir

including Din Energy WPP, has been found reliable for power evacuation to

the National grid:

A new 220/132 kV Jhimpir-2 substation 3x250 MVA, 220/132 kV
transformers.

220 kV D/C transmission line, approx. 18 km long, on twin-bundled
Greeley conductor for looping In/Out of one circuit of the existing
Jamshoro — KDA-33 D/C transmission line at Jhimpir-2.

220 kV D/C transmission line, approx. 7 km long, on twin-bundled
Greeley conductor for looping In/Out of one of the planned Jhimpir-1 —
Gharo New D/C transmission line at Jhimpir-2.

132 kV D/C transmission line, approx. 50 km long on twin bundled
Greeley conductor for connecting all the 7 WPPs including Din Energy
WPP with Jhimpir-2. In this scheme, the interconnection of Din
Energy WPP includes 132 kV D/C transmission line, approx. 2 km
long, on twin-bundled Greeley conductor for looping In/Out from Din
Energy WPP on the 132 kV single circuit from Trans Atlantic WPP to
Zulaikha Energy WPP.

The above proposed interconnection scheme is expected to be completed
in Dec. 2019. It is added that the expected timeline of the proposed
interconnection scheme may be extended depending on variation in
completion of the related activities, i.e., preparation and approval of PC-1,

funding arrangement, tendering process, contract award, land acquisition,

ROW availability and construction etc.

The results of detailed load flow studies for various operating scenarios
indicate that the power from Din Energy WPP can be dispersed to the
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vi)

National Grid in a reliable manner during normal and N-1 contingency
conditions without any constraints.  The wvoltage profile, line loading.

2quency and active/reactive power flow etc. from Din Energy WPP and on
ne grid are within the NEPRA Grid Code criteria

The results of short circuit studies indicate that Din Energy WPP and its
surrounding WPPs have no adverse impact on the existing and proposed
substations in their vicinity as far as short circuit levels are concerned. The
maximum three phase and single phase short circuit levels at the 132 kV
switchyard of Din Energy WPP are 11.05 kA and 7.93 kA respectively in the
year 2021-22 but these are expected to rise due to future grid system
expansion and a lot of wind power potential in Jhimpir, Gharo and
surrounding areas. Therefore, the short circuit rating of 40 kA would be
adequate for the 132 kV switchyard equipment of Din Energy WPP.

The results of transient stability analysis indicate that Din Energy WPP &
other power plants in its vicinity and the power system remain stable with no
adverse effects after subjected to severe disturbances either on Din Energy
WPP or at the other substations in its vicinity. The stability simulations also
proved that Din Energy WPP fulfills the LVRT criteria as mentioned in the
NEPRA's Grid Code Addendum for WPPs.

The important power quality indices like flicker and voltage unbalance have
been computed with Din Energy WPP. The study results indicate that the
levels of flicker and voltage unbalance are within permissible limits as
mentioned in the IEC and other international standards, with the proposed
interconnection of Din Energy WPP. It is clearly mentioned that it is the
responsibility of developer of Din Energy WPP to install the plant and
necessary compensating equipment at its switchyard on the basis of
detailed design/field testing studies to meet the power quality standards as
per requirements of NEPRA Grid Code Addendum for WPPs.
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vii) It is concluded on the basis of the resuiis of the detailed system studies that

the proposed interconnection scheme has no fransmission system
constraints in power evacuation from Din Energy WPP to the Nationa! Grid.

viil) It is added that the Grid Code Addendum for WPPs is currently under

revision and the project sponsor of Din Energy WPP will be required to
follow/implement the requirements/recommendations given in the revised
Grid Code, after its approval from NEPRA and make necessary
additions/medifications in the equipment/substation of Din Energy WPP, if
any, in this regard.

In view of the huge wind potential at Jhimpir & in its surrounding areas, the
power system network around Din Energy WPP will be developed in future.
Therefore, there may be possibility of modification in the interconnection
arrangement of Din Energy WPP in future, if needed necessary as per
system requirements.
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Summary & Introduction

This document presents technical information for the purposes of performing the grid inter-
connection studies of 50 MW DIN Energy Limited (the “Project”). The requirement is in re-
sponse to the template received from NTDC Planning Power. The Project has completed ali de-
velopment steps and has been shortlisted for a grid slot amongst ten in total for evacuation of
500 MW capacity in the existing plans of NTDC. It has been conveyed that NTDC Planning Power
shall develop the Grid Interconnection Studies for the Project by 25 May, 16.
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2 Location, site coordinates and proposed sketch of the WPP:
Location: Jhimpir ~ Sindh, Pakistan
Site Coordinates:
S. No. Latitude Longitude
1 24918706 67.804546
YA 24919855 67.805300
3 24960504 67.731179
4 24.961598 67.731958
Sketch:
Document Title; Consultant Name: May, 16
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Study of DIN Project Project Sponsor:
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3 Geographical diagram indicating approx. distance of the WPP with
the surrounding WPPs and grid stations/transmission lines.

4 Manufacturer and Type of WTG

Gamesa G114-2.0
Type =t A

5 WTG Generator Data:

5.1 Number of WTGs

Number of WTGs 25

5.2 Voltage, Gross capacity [MVA, MW], Power factor (Lagging/Leading),

v Voltage = 690V
v’ Gross Capacity = 2.0MW
v' Power Factor = 0.95 Inductive™0.95 capacitive

Document Title: Consultant Name: May, 16
Data/Information required for Interconnection Renewable Resources (Pvt) Ltd
Study of DIN Project Proj :
y ] roject Spon?f)or. Page 6
DIN Energy Limited




i, RE sl
RE Tk
DIN GROUP
6 WTG Arrangement in Wind Farm:
6.1 Micro-siting arrangement of WTGs
Din_G01 372013 2761200
Din_G02 372282 2761028
Din_G03 372551 2760857
Din_G04 373089 2760514
Din_G05 373358 2760342
Din_G06 373627 2760171
Din_G07 374165 2758828
Document Title: Consultant Name: May, 16
Data/Infarmation required for Interconnection Renewable Resources (Pvt) Ltd
Study of DIN Project Project Sponsor: Page 7
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D-~_GO08 374434 2759656
Din_G0% 374703 2759485
Din_G10 374972 2759313
Din_G11 375241 2759142
Din_G12 375510 2758970
Din_G13 375779 2758799
Din_G14 376048 2758627
Din_G15 376317 © 2758456
Din_G16 376585 2758284
Bin_G17 376854 2758113
Din_G18 377123 2757841
Din_G19 377661 2757598
Din_G20 377930 2757426
Din_G21 378199 2757255
Din_G22 378468 2757083
Din_G23 378737 2756912
Din_G24 379006 2756740
Din_G25 379269 . 2756572

6.2 No. of Collector group

No of Collector Groups 04

6.3  WTGs connection in each Collector group

v" 03 collector groups of 06 WTGs each
v" 01 collector group of 07 WTGs

6.4 Length of each Collector group with the switchyard

Approx. 3 km.

6.5 Type of conductor or cable for collector group

Medium-voltage XLPE (cross- linked polyethylene) armoured each core separate metallic cables
(Al) suitable for laying in ground for interconnection between WTGs.
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7 Total Wind Farm Capacity:

7.1 Total Gross Capacity (MW)

Total Gross Capacity : 50 MW

v Wake losses = 14.8%
¥" EBoP losses = 1500 kW

v" Auxiliary Consumption = 600 kW

7.2 Wake Losses, EF OP Losses, Auxiliary Consumption

7.3 Total Net Output Capacity (MW) that will flow towards Grid

Total Net Output : 47.9 MW

8 Generator Step-up Transformer Data:

8.1 No. of step-up transformers

No of step-up transformers

8.2 Voltage ratio

Voltage Ratio : 0.69/22kv

8.3 MVArating

MVA Rating 2350 kVA

8.4 Percentage Impedances

% Impedances: 110.5%
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8.5 Number of Generators connected to each step-up transformer.

One WTG will be connected with One Step-up transformers.

9 Proposed Switchyard of Wind Power Project:

9.1 Single line diagram

Please refer to the project SLD attached in Annex 1. Major equipment planned for the project
includes the following:

Two 132/22kV, 31.5/40/50 MVA, Power Transformers,
HV Switch Gear 132 kV has following bays
i. Two bays for OHTL
ii. Two bays for power transformers
iii. One bay for Bus Coupler
They comprise of foliowing:
— 132kVcircuit breakers
— Dis-connectors / Isolators
— Earthing Isolators
- Voltage transformers
— Current transformers
— 132 kV Surge arrestors
— 132 kV Coupling Capacitor Voltage transformers

— Protection system with relays

9.2 Layout of Switchyard of Proposed Power Project indicating plant and switchyard
equipment

To be provided in detailed design stage
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9.3 High Voltage (HV) Level (132 kV)

HV Level 132 kv

9.4 Medium Voltage (MV) Level

MV Level : 22 kV

pedances

9.5 HV/MVtransformer: No. of transformers, Voltage ratio, MVA rating, Percentage Im-

HV Transformers : Two, 132/22kV, 31.5/40/50 MVA, 10-12%

9.6 Bus Bar Scheme: One-and-a-half breaker or Double Bus Single Breaker

Rating, Short Circuit Rating.

Bus Bar Scheme Double Bus Bar

9.7 Switchgear (circuit breaker, disconnectors etc.) data: Rated Voltage, Normal Current

v’ Circuit Breaker = 145kV rated, 25004, 40kA 3sec, 50Hz
v' Disconnector = Motor operated, three poles, 145kV rated, 25004, 40kA, 3 sec, SOHz

9.8 Bus Bar: Type/conductor name, maximum current rating

Rating : 2500 Amps

Bus Bar Type : Stranded Aluminium Conductor
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10 Proposed Reactive Power Compensation:
10.1 Type of Reactive Compensation device at MV level (SVC or Switched Capacitor)
Type : Reactive Compensation System, whether capacitor bank based or SVC, to
be decided in detailed design stage.
10.2 MVAR Rating
MVAR Rating : 2 x 10 MVAR _
11 Expected COD
2018-2019
pot
-
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Proposed Interconnection Diagram for DIN Energy WPP
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