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(NEPRA)
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Winp Power GEeNerATION FACILITY

PURSUANT TO ENABLING PROVISIONS OF NEPRA ACT 1997 READ WITH ENABLING
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Civil Lines Quarter, PIDC, Karachi.
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SCHEDULE |
FORM OF APPLICATION

The Registrar

National Electric Power Regulatory Authority
2~d Floor, OPF Building,

Sector G-5/2,

Islamabad

Subject: Application for a GENERATION LICENSE for INDUS WIND ENERGY
LIMITED 50 MW Wind Power Project

I, Saleem M. Bandukda (Chief Operating Officer), being the duly autherized
representative of indus Wind Energy Limited by virtue of BOARD RESOLUTION
dated 1st March 2017, hereby apply to the National Electric Power Regulatory
Authoerity for the grant of @ GENERATION LICENSE to Indus Wind Energy Limited
pursuant tc section 15 of the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997.

| certify that the documents-in-support attached with this application 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 provisions
of the above-said regulations. 1 further undertakes and confirms that the
information provided in the attached documents-in-support is frue and correct
to the best of my knowledge and belief.

A PAY ORDER in the sum of Rs. 3‘“ 108’}1,/ being the non-refundable license
application fee calculated in accordance with Schedule |l to the National
Electric Power Regulatory Authcerity Licensing (Application and Modification
Procedure) Regulations, 1999, is also attached herewith. Further additional
documents/information, pursuant to the AMPR, are attached herewith.

uQ [\

t|Saleem Bandukda
C ef Operating Officer
Indus Wind Energy Limited




INDUS WIND ENERGY LIMITED

CLEANER ENERGY FOR CLEANER WORLD

Extracts from
Resolution Passed by the Board of Directors of
Indus Wind Energy Limited on 15t March, 2017

“Resolved that an application for the Generation License (the “GL Application’)
be filed by and on behdalf of Indus Wind 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 Jhimpir, District Thatta (the "Project”).

. “Resolved Further that Mr. Saleem Bandukda the Chief Operating Officer of the
. Company, be and is hereby 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 GL application.

Chief Executive Officer

Certification

. Certified that the above resolution by circulation was duly passed by the Board
. of Directors of Indus Wind Energy Limited on 3¢ April, 2017 for which the quorum
of directors was present.

Further Certified, that the said resolution has not been rescinded and it is in
operation and that this is a true copy thereof.

5TH Floor, Office No 508, Beaumont Plaza, Beaurnont Road. Cwif Lines Quarters, Karachi - 75530, Pakistan.
Tel # (92-21) 111-404-404 & 35693641 to 35693660(20 Lines) Fax # (92-21) 35693593 & 35693594
Email inforeindus-group. cam&ndusi@ikhi.comsats net pk
URL www indus-group.com



1.1,

1.2

1.3.

2.1.

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 for a generation facility shall specify-
(i) The type of facility for which the license is applied;
(ii) The location of the generation facility; and
(iii) The expected life of 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 Indus Wind Energy Limited (the "Applicant” or
the "Company" or the "Project Company") is a public limited company incorporated
under the Companies Ordinance, 1984, to develop a 50 MW wind power generation
facility located at Jhimpir, District Thatta, Province of Sindh (the "Project"). The
constitutive documents, other pertinent details of the Applicant and description of the
Project are annexed herewith as Annex- A hereto.

(Sponsors- Indus Dyeing and Manufacturing Company Limited — Indus Group}




2.2,

The Indus Group was founded by Late Haji Maula Buksh in the 19th Century who
identified huge potential for cotton trading and started a trading and cotton ginning
operations from the city of Lyallpur. Over the decades, generation after generation
worked hard to foster the small business enterprise into a successful conglomerate
based on sound business principles of integrity, honour, discipline, innovation and
efficiency as instilled into their bloodline by their ancestors. Today, Mian Mohammad
Ahmad, the Chairman of the Group, at the golden age of 85 years feels light hearted
with content as he looks down upon his vast business and Industrial empire managed by
his able sons and grandsons who are all foreign qualified in their respective fields and
well respected in the business community.

Today the small business enterprise set up by ancestors has grown many fold into a vast
business conglomerate. The Indus group of Companies now comprises of four Ginning
factories, Five Spinning Mills and the Country’s largest Terry Towel Piant. The group
employs over 9000 people and has yarn production of over 140,000 Tons per Annum
with Terry Towel production of about 18000 tons and Cotton Ginning output of over
13600 tons per annum. The Indus group has on aggregate installed capacity of 239000
spindles and 120 terry towel looms. The total machinery installed is all top of line latest
models working at almost 85 % efficiency. Almost 75% of production is export based
with an annual export volume of almost 118000 tons, hence contributing significant
foreign exchange to national exchequer. In short, Indus Group is one of the largest
Textile group in the country and its contribution to national economy’s growth is
invaluable.

In order to manage with reliability and efficiently the vast production network spread ali
over Pakistan, the group is organized into four companies which includes Indus Dyeing &
Manufacturing Limited ; Sun Rays Textile Mills Limited; Indus Lyallpur Limited and Indus
Home Limited. The Indus Dyeing & Manufacturing and Sun Rays Textile are both listed
on Pakistan Stock Exchange whereas both Indus Lyalipur and Indus Home are under the
umbrella of Indus Dyeing and Manufacturing. The group commands the top position
among the PSX Listed Companies and FCCl with active participation in APTMA.
Moreover, the group enjoys a healthy reputation both in Local and International Textile
markets, while it is the most sought after company by the financial institutions to have
relationship with.




2.3.

2.4.

Administrative Management

The administrative management of the project at this initial stage of documentation,

approvals and development comprises of capable management team and respected
consultants to the project:

Mian Shahzad Ahmad

BSc in Business Syracuse University, USA—CEQ & Director

Mian Shafgat Ahmad

CA (Chartered Accountant)—Finance Director

Saleem M Bandukda

BBA (USA), MBA (Management-USA), MBA (Finance-USA)—
cCo

Zahid Mahmood

CA (Chartered Accountant)—Group CFO

Consultants

1- M/s Bridge Factor: Management & Financial Consultants
2- RIAA Barker Gillette: Legal Consuitants

Additional Management and Staff would be employed as the project development
becomes operational.

Technical Management

Our company is blessed with highly experienced technical personnel with array of
technical capabilities both theoretical as well as practical. All the personnel share
between them around 15-20 yrs of experience in their respective fieids. Needless to say
they are well abreast of modern knowledge and dynamic changes in innovations that
are taking place in their respective field. Also technical personnel are well aware of
NTDCL/NEPRA regulations and GRID CODE as weli as capability of interaction with these
institutions on technical grounds. Details of personnel are as under:

Rana Khalid Aziz GM Power BSc/MSC  Electrical | Exp - 22 Yrs
Engg.

Irfan Mahmood Deputy GM BSc Mechanical Engg. | Exp - 20 Yrs

Asghar Ali Asst. Manager Diploma (Electrical) Exp-19Yrs

Safdar Mahmood Asst. Manager Diploma (Mechanical) | Exp - 17 Yrs

Consultants 1- LAHMEYER International / Renewable Resources (PVT) Ltd.
2- Power Planners International (Pvt) Ltd




2.5.

3.1.

3.2

Power Experience

Indus Group as of now does not have any power generation projects or experience in
Non Captive or IPP mode of generation and selling power to federal government
through National Grid. However, we have Captive Power Generation Experience for self
use at our manufacturing units. At the moment we are producing almost 30 MW
combined at our different facilities. The mode of generation is through Gas/Diesel
Generators ranging between 2500/1000 KW each of latest models of make
Caterpillar/lenBacher/Cummins.

Our company’s venture into Wind Farm Project is our first in Commercial Power

Industry and are also planning with keen interest in Solar project of 25MW and Hydel
Run of River Projects in KPK.

Project Overview

Project Company

3.1.1. The Company is developing its Wind Power Project under the NEPRA Reverse
Competitive Bidding/Cost Plus Tariff Determination regime. The Letter Of Intent
(the "LOI") has been awarded by Directorate of Alternative Energy (the "DAE"),
Energy Department Government of Sindh to the Indus Wind Energy Limited
dated August 28, 2015. 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 technology
will take approximately 18 Months from the issuance of notice to proceed to the
project contractors, so that plant commissioning is expected in the 39 Quarter of
2019. The LOI for this Project is annexed as Annex-B hereto.

Issuance of Letter of intent

3.2.1. The project development phase has recently started after getting the Letter of
Intent (LOI) from Directorate of Alternative Energy, Energy Department
Government of Sindh and land allocation from Government of Sindh (GoS) on
January 14, 2016, Allotment Letter is annexed as Annex-C.

3.2.2. The Applicant will except tariff based on Reverse competitive bidding / Cost plus
/ upfront tariff regimes 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 {attached)

P oo oo

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

3.3. Project Commencement and Completion Schedule

Submission Of Proposal, Review And Approval EDGOS

v
Issuance Of LOI v
Allocation Of Land v
All Technical Wind Related Studies v
Installation Of Wind Masts v
Land Lease Execution April 2017
Request For Proposal (RFP) To Be Sent To EPC Contractors v’
Indicative Term Sheet For Local Financing From Bank v
Indicative Term Sheet With Lead Advisor &Arranger (Foreign) v
Grid Study Submission And Approval v
Application For Generation License Submission April 2017
Selection Of EPC &0&M Contractor v
Lenders Due Diligence To Commence v
Submission Of Tariff Petition To NEPRA (Competitive Bidding) S“bJB’?Ct To Competitive
idding Process
Submission Of Performance Guarantee &lIssuance Of LOS SUbJBe.Ct To Competitive
idding Process
Signing Of EPC &0&M Contract May 2017
November 2017 (Subject
Execution Of Financing Documents To Competitive Bidding
Process)
January 2017 (Subject To
Execution Of Concession Documents Competitive Bidding
Process)
10 Months From Award
. . Of Tarff Under
Financial Close Competitive Bidding
Process
Commercial Operations Date 18 Monthségosgl Financial




4.1.

5.1.

5.2

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 25 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.

Location in the Wind Corridor

Wind conditions at the Site

Topographic conditions

Site accessibility and

Location of the grid with reference to the Site for interconnection.

® oo ow

The Project site consists of 428 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:




53.

5.4,

5.5.

5.6.

6.1.

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.

Land coordinates of the project site

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.

A complete |EE report that has already been submitted by the Project Company to DAE,
Government of Sindh is annexed as Annex-E hereto.

Operations and 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 tentative 'Heads of Agreement' with ‘Gamesa Wind (Tianjin)
Co. Ltd.,' and 'Orient Energy System (Pvt) Ltd'.




(i). Number of blades 3
(ii). Rotor diameter 114 m
(iii). Swept area 10207 m?

Combination of blade pitch angle adjustment, and

{iv). Power regulation
generator / converter torque control.
{v). Cut-in wind speed 3m/s
(vi}. Cut-out wind speed 25m/s
(vii) Rated wind speed 13.07 m/s
{viii} | Survival wind speed 59.5 m/s (Maximum 3 sec)
. . . Electric motor drives a ring gear mounted to the inner
(ix) Pitch regulation . )
race of the blade pitch bearing.
(b). Blades
(i}, Blade length 56 m
. . Composite material reinforced with fiberglass through
(ii). Material P
resin infusion technology.
(c). Gearbox
) 3 combined stages: 1 stage pfanetary, 2 paraliel shift
(i). Type
gears.
{ii). Gear ratio 1:1285
(iii). Main shaft Cast shaft
(d). Generator
(i). Nominal Power 2040 (kVA)
(ii). Voltage 690V




(iii). Type Doubly fed with coil rotor and slip rings
(iv). Degree of Protection IP54 Turbine — IP21 Ring Body
. Main Shaft: Cone Collar, High Speed Shaft: Flexible
(v). Coupling )
coupling.
(vi). Power factor 0.95
(e). Control System
(i). Type Automatic or manually controlled.
Remote monitoring of different parameters, e.g.
(ii). Scope of monitoring 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
(ii). Operational brake Aerodynamic brake achieved by feathering blades.
(iii). Secondary brake Mechanical brake on (high speed) shaft of gearbox.
(g). Tower
(i). Type Conical barrel tube
(ii). Hub heights 80m
(h). Yaw System
(i). Yaw bearing PETP




6.2.

6.3.

7.1.

8.1.

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.

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%.

Einancing

The Project Company will own the 25% of equity while for the remaining financing
arrangements will be explored from International Lenders or local Banks or a
consortium of International lenders or local Banks and the selection of financing source,
mode and mechanism will be based on financial models. Further, total debt financing
for the Project is going to be funded through al 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.

Section 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%. 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 Gamesa G114-2.0 MW ClIA Wind Turbine

Wind Turbine Details




(ii). Brake Active Yaw

(iii}. Yaw drive Motor Drive

(iv). Speed 0.42/s controlling speed

Power Curve of Gamesa G114-2.0MW Wind Turbine Generator (Tabular)

6 . 581
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The energy production of Wind Farm is given in Table below:

(1) Total Installed Gross ISO Capacity of the Generation 50 MW
) Facility /Wind Farm (MW/GWh)

(2). Total Annual Full Load Hours 3066

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

(4). N . ) 173.74 GWh
Facility/Wind Farm (in GWh)

(5). Array & Miscellaneous Losses GWh 12.58 GWh

(6). Availability Losses GWh 4,72 GWh

(7). Balance of Plant Losses GWh 3.14 GWh
Annual Energy Generation (20 year equivalent Net

(8). & 20y 4 153.3 GWh
AEP) GWh

(9). Net Capacity Factor 35%

9. Health and Safety

9.2.

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 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.




9.3.

10.

10.1.

10.2.

10.3.

11.

11.1.

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

Management Consultants & Trainers was awarded the contract to conduct the Initial
Environmental Examination (IEE) study for the SOMW Wind farm proposed by the
Project Company. Since 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 resettlement. 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 this 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 428 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.

It is envisaged that the wind farm will be in operation for up to 25 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,

Evidence/relevant correspondence

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




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

11.3. This Application and its Annexures are being submitted in triplicate, with certain

documents certified as necessary, each in accordance with Regulation 3(4) of the AMP
Regulations.

12. Additional Grounds

12.1. 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:
A. That the Applicant be granted a Generation License for the development of the Project.

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

C. 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.

D. 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:

Y

14™ April, 2017



INDUS WIND ENERGY LIMITED

CLEANER ENERGY FOR CLEANER WORLD

VAKALATNAMA

|, Mian Shahzad Ahmed, Chief Executive Officer of Indus Wind Energy Limited (the "Company"),
hereby appoint and constitute MR. NADIR ALTAF, MR. MUSTAFA MUNIR AHMED, MR. BILAL
ALSAMARRAI, MS. SAIRA 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

5TH Floor, Office No.508, Beaumont Plaza, Beaurnont Road, Civil Lines Quarlers, Karachi -~ 75530, Pakistan
Tel # (92-21) 111-404-404 & 35683641 to 35693660(20 Lines). .Fax # (92-21) 35693593 & 35693594
Email: info@indus-group.com&indus@khi.comsats.net.pk
URL: www.indus-group.com



PROJECT COMMENCEMENT AND COMPLETION SCHEDULE

Submisston Of Proposal, Review And Approval EDGOS

v
Issuance Of LOI v
Allocation Of Land v
All Technical Wind Related Studies v
Installation Of Wind Masts v
Land Lease Execution April 2017
Request For Proposal (RFP) To Be Sent To EPC Contractors v
Indicative Term Sheet For Local Financing From Bank v
| [ndicative Term Sheet With Lead Advisor &Arranger (Foreign) v
Grid Study Submission And Approval v
Application For Generation License Submission April 2017
' Selection Of EPC &0&M Contractor v
| Lenders Due Diligence To Commence v
' Submission Of Tariff Petition To NEPRA (Competitive Bidding) |  >"*0ec! d'ir[‘]’gcff’r’;’f:;:‘"e
Submission Of Performance Guarantee &Issuance Of LOS SUb'gi? d?,?gcsrzf;t:we
Signing Of EPC &0&M Contract May 2017

Execution Of Financing Documents

November 2017 (Subject To
Competitive Bidding
Process)

Execution Of Concession Documents

January 2017 (Subject To
Competitive Bidding
Process)

Financial Close

10 Months From Award Of
Tarff Under Competitive
Bidding Process

Commercial Operations Date

18 Months From Financial
Close
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BEFORE
THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

AFFADAVIT

|, Mian Shahzad Ahmed S/o Mian Muhammad Ahmed bearing CNIC No 42301-8971681-9 the Chief
Executive Officer of Indus Wind Energy Limited do hereby solemniy affirm and declare on cath as under:

1- That the Generation License Petition has been filed before the National Electric Power
Regulatory Authority (the "NEPRA") and the contents of t 2 same may kindly be read as an
integral part of this affidavit.

2- 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,

Chief Executive Officer
BN Deponent

Seal & Signature of the Qath Commissioner



Generation License

Indus Wind Energy Limited
Jhampir,

District Thatta

Sindh

SCHEDULE-I

The Location, Size (i.e. Capacity in MW), Type of
@ Technology, Interconnection Arrangements, Technical
Limits, Technical/Functional Specifications and other
details specific to the Generation Facilities of
the Licensee are described in this Schedule.




Generation License

indus Wind Energy Limited
Jhampir,

District Thatta

Sindh

Site Location of the Generation Facility/Wind Power
Plant for Indus Wind Energy Limited

The Project is located in Jhimpir, which is located approximately 120 km from Karachi, Pakistan’s
commercial hub and main coastal/port city. 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 geographical
location of the project is shown in figure below.
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Generation License

Indus Wind Energy Limited
Jhampir,

District Thatta

Sindh

Layout of Generation Facility/ Wind Power Plant of
Indus Wind Energy Limited

The general layout along with neighboring Wind Farms of 50 MW Indus is shown in figure below.

Page 3 of 13 of Schedule -|



Generation License

indus Wind Energy Limited

' Jhampir,
District Thatta

Sindh

Land Coordinates and Micro-sitting of the Generation
Facility/Wind Power Plant of Indus Wind Energy

Limited
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Generation License

indus Wind Energy Limited
Jharnpir,

District Thatta

Sindh

Electrical System Single Line Diagram of Generation
Facility/Wind Farm

The project will install 25 WTGs (Gamesa G114-2.0). There shall be four {04) WTG collector group.
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Generation License
Indus Wind Energy Limited
Jhampir,
District Thatta
Sindh

Interconnection Arrangement for Dispersal of Power
from the Generation Facility/Wind Power Plant of
Indus Wind Energy Limited

The power generated from the Generation Facility/Wind Power Plant of Indus Wind Energy Limited
shall be dispersed to the National Grid through the load center of HESCO.

(2). The Proposed Interconnection Arrangement /Transmission Facilities for dispersal of power will
consist of the following:

a) A new 220/132 kV Jhimpir-2 substation 3x250 MVA, 220/132 kV transformers.
b) A 220 kV double circuit transmission line approx.. 5 km on twin bundled Greely conductor
. lopping infout of second circuit of existing Jamshoro — KDA-33 double circuit transmission

line at the proposed Jhimpir-2 220/132 kV substation

c) Addition to 4™ 220/132 kV transformer at the newly proposed Jhimpir-2 substation

d) 132 kV double circuit transmission line approx. 135 kv long on twin bundled Greeley
conductor for connection 8 WPPs in the first loop to thimpir 2 substation

e) 132 kV double circuit transmission line approx. 168 kv long on twin bundled Greeley
conductor for connection 8 WPPs in the second loop to Jhimpir 2 substation _

f)in this scheme the interconnection of Indus WPP includes 132 kV double circuit transmission
line approx. 0.8 km long on twin bundled Greeley conductor for looping in/out on the 132 kV
single circuit from Noor WPP to Shafi Energy WPP grid station

(3). Any change in the above mentioned interconnection arrangement/transmission facilities duly
agreed by Indus Wind Energy Limited, NTDC and HESCO shall be communicated to the Authority in due
O course of time.
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Generation License

Indus Wind Energy Limited
Jharnpir,

District Thatta

Sindh

Schematic Diagram for Interconnection
Arrangement/Transmission Facilities for Dispersal of
Power from Indus Wind Energy Limited

Page 7 of 13 of Schedule -



Generation License

Indus Wind Energy Limnited
Jhampir,

District Thatta

Sindh

¢

Proposed Interconnection Scheme For Power Evacuation of

New WPPs at Jhimpir Area
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Generation License

Indus Wind Energy Limited
Jhampir,

District Thalta

Sindh

Detail of Generation Facility/Power Plant/

Wind Farm

1

(A). General Information
| ! . ..
v (i), i Name of Applicant/Company Indus Wind Energy Limited
1
; |
| 508, 5™ Floor, Beaumont Plaza, Beaumont Road, Civil |-
. . R . . . ? ’ 4 ’
(ii} egistered/Business Office Lines Quarter, PIDC, Karachi.
(iii}. Plant Location Jhampir, Nooriabad, District Thatta, Sindh
| (iv). i Type of Generation Facility ! Wind Power
L i I
(8). Wind Farm Capacity & Configuration
[
Wi bi
(i). ind Turbine Type, Make & | - oca G114-2.0 MW
Model
. Installed Capacity of Wind
. 5
(i) Farm {MW) 0O MW
Number of
(iii). Wind Turbine Units/Size of | 25 x 2.00 MW
{ each Unit (kW)
(C). Wind Turbine Details
—
(a). Rotor
(i). | Number of blades 3
i
(ii). | Rotor diameter 114 m
(ili). | Swept area 10207 m?
. . Combination of blade pitch angle adjusisss
(iv). Power regulation
generator / converter torque control.
(v). Cut-in wind speed '3m/s

- .
4
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Generation License
Indus Wind Energy Limited

Jhamgir,
District Thatta
Sindh
(vi). | Cut-out wind speed 25 m/s
{vil) Rated wind speed 13.07 m/s
(viii) Survival wind speed 59.5 m/s (Maximum 3 sec)
(i) Pitch regulation Electric motor drives a ring gear mounted to the inne.r:
race of the blade pitch bearing.
(b). Blades
(i). Blade length ! 56 m
(i) % Material rComposute material reinforced with fiberglass through; E
| f | resin infusion technology. 3
(c). Gearbox g
(i) Tvoe 3 combined stages: 1 stage planetary, 2 parallel shift
' ve gears. *
(ii). Gear ratio 1:128.5
(iii). Main shaft Cast shaft
(d). Generator
(i). Nominal Power 2040 (kVA)
(i). | Voltage 690 V
(iii). Type Doubly fed with coil rotor and slip rings
(iv). Degree of Protection IP54 Turbine — IP21 Ring Body
v) Counlin Main Shaft: Cone Collar, High Speed Shaft: Flegible 4
) piing coupling.
P (i) Power factor 0.95
|
I
(e). Control System
(i). | Type Automatic or manually controlled.
Remote monitoring of different parameters, e.g.
(ii). Scope of monitering temperature sensors, pitch parameters, speed, generator
torque, wind speed and direction, etc.
(iii). Recording Production data, event list, long and short

K\& A \/{ Page 10 of 13 of Schedule I



Generation License
indus Wind Energy Limited

Jhampir,
District Thatta
Singh
((f). Brake
(i). Design Mechanical brakes
(ii). Operational brake Aerodynamic brake achieved by feathering blades.
(ii). Secondary brake Mechanical brake on (high speed) shaft of gearbox. N
(g)- Tower
_
(i). Type Conical barrel tube
‘ x
(ii). Hub heights 1 80 m .
l
(h). Yaw System
(i). Yaw bearing PETP
(ii). ! Brake Active Yaw
(iii). 1 Yaw drive Motor Drive
(iv). Speed 0.42/s controlling speed
(i). Other Details :
(i), ; Prop?c't ommissioning Date Ectober 31,2019
' (Anticipated) ’
Expected Life of the Project
(ii). from Commercial Operation | 20 Years o ‘
Date {COD) ‘ o

B
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Generation License

Indus Wind Energy Limited
Jharnpir,

District Thatta

. Singh -

Power Curve of Gamesa G114-2.0MW Wind Turbine

Generator (Tabular)




Generation License

Indus Wind Energy Limmted
Jhampir,

District Thatta

Singh

Power Curve of Wind Turbine Generator of Gamesa |
G114/2.0 (Graphical) '

G114 2.0MW - Power Curve ol }
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Power [kW]

—— Air Density 1.15kg/m3
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Generation License

Indus Wind Energy Limited
Jhampir,

District Thatta

Sindh

SCHEDULE-II

The Total Installed/Gross ISO Capacity (MW), Total
Annual Full Load Hours, Average Wind Turbine Generator
(WTG) Availability, Total Gross Generation of the
Generation Facility/Wind Farm (in GWh), Array &
Miscellaneous Losses (GWh), Availability Losses (GWh),
Balance of Plant Losses (GWh) and Annual Energy
Generation (GWh) of the Generation Facility /Wind Farm
of Licensee is given in this Schedule

Page 1 of 2 of Schedule-l|



Generation License

Indus Wind Energy Limited
Jhampir,
District Thatta
Sindh
SCHEDULE-I
!
\ i h
‘ (1), Total Ipstalleq . Gros.s ISO Capacity of the 50 MW
i Generation Facility /Wind Farm (MW/GWh)
] (2). Total Annual Full Load Hours 3066
|
% 3). Averagg. Wind Turbine Generator (WTG) 97%
| Availability
5 Total Gross Generation of the Generation
1 4). 173.74 GWh
i (4) Facility/Wind Farm (in GWh) 7
‘ (5). Array & Miscellaneous Losses GWh 12.58 GWh
Lﬁ
|
. (6). Availability Losses GWh 4,72 GWh
!
C 7). Balance of Plant Losses GWh 3.14 GWh
|
| Annual Ener i i
| gy Generation (20 year equivalent Net
. 153.3 GWh
| (&) | AEP) GWh w
| .
! {(9). Net Capacity Factor 35%

' Note

All the above figures are indicative as provided by the Licensee. The Net

energy available to NTDC for dispatch will be determined through procedures contained

in the Energy Purchase Agreement.

Page 2 of 2 of Schedule-i!



2.1

THE COMPANIES ORDINANCE. 1984
(A Company Limiicd by Shares)
ARTICLES OF ASSOCIATION

OF

INDUS WIND ENERGY LIMITED

PART | - PRELIMINARY

TABLE “A" NOT TO APPLY

The Repulations contained in the table marked ‘A’ of the Fint Scheduic o ihe
Companies Ordinance. 1984. shail not apply to the Company except in so far as the same
are repcated or expressly made applicable in these Articles.

INTERPRETATION

in these Articles (if not inconsisient wiih the subject or coniext or expressly provided (o

the contrary below) the following waords and cxpressions shall have the following
meanings: '

HP

d.

“Board™ means the Directors collechively or the Direciors present at a duly
convened meeting of Direclors al which a quorum is present. as the conmext
requires;

“Company" means INDUS WIND ENERCY LIMITED;

“Dircetors”™ mean (he directors or the alternate director far the time bewag of the
Company. as the casc maybe:

“Maonth and Ycar™ mcans the calendar month and the calendar vear respectively:

“Mcember” means the member of the Company as defined in Section 2(1) (21) of
the Ordinance:




2.2

23

2.4

28

f. “Ordinance” means the Companics Ordinance. 1984 (XLVII of 1984);

. “Ordinary Resolution™ means a resolution passed al 3 general meeting when the
voles cast {(whether on a show of hands or on a poll. as the case may be) in favour
ol the resolution {including the casting vote, if any. of the Chairman) by members
who. being entitled to vote in person or by proxy. do so vote. exceed the voles. if
any. cast against the resolution by membaers entitled 10 vote and voting thereon:

h. “Repister” means a Register of Members 1o be kept pursuant to Section 147 of
the Qrdinance:

I “Registrar” means a Repistrar, an Additional Registrar. a Joint Registrar a

Deputy Registrar or an Assistant Registrar, rexponsible under the Ordinance for
the rcgisiration of companies:

IE “SECT" means Securities and Exchange Commission of Pakisian.

K. “Special Resolution™ means a special resolution of the Company as deflined in
Section 2(1){36) of the Crdinance.

1. “Seal™ means the common seal of the Company:

References 1o writing shall, unless the contrary inlention appears. be construed as
including reference o printing, lithography. photography & other modes of representing.

transminting or reproducing words in a legible & non-transitory form.,

Wards importing singular number only shall include the plural number and vice versa,

Save as aforesaid any words of expressions defined in 1he Ordinance shall if non
inconsistent with the subject or context. bear the same meaning as in these Articles.

Any reference 1o a statutory provision or cnactment shall include snv statutory

madification or re-enacinient thereof,

PURLIC COMPANY

The company is a public limited company within the meaning of Clause (30) of section
(1) of the Ordinance.

RUSINESS

The Directors shall have regard o the resirictions on the commencememt of business
imposed by Section 146 of the Ordinance. il and so far as. those restrictions apply (o the
Company. The business of the company shall include all or any of the objects enumerated
in the Memarandum of Association. The business of the company shall be carried out al




f

6.1

6.3

6.4

such place or places anywhere in Pakistan or elsewhere as the Directors may decm proper
or advisable from time to time.

PART 1T - CAPITAL AND SHARES

AUTHORISED SHARE CAPITAL

The Authorized Capital of the Company is Rs. 100,000,000/ {Rupecs One Hundied
Million Only) divided into 10,000,000/- (Ten million) ordinary shares of Rs.10/- (Rupees
Ten) each. The Conpany shall have the power (o increase, reduce or re-organize the capital
of the Company and divide shares in the capiral for (he time being ino several classes in

_accordance with the provisions of the Ordinance.

ALLOTMENT OF SHARES

. o,

Subject 1o the provisions of the Ordinance and these Anicles, (e shures Tpthe capital of
vhe Company for the lime being shatl be ypder the control of the Directors who may ullol
or otherwise dispose of the saime of any of thew to such persons and on such terms and
conditions and at such times as the Dircctors may think fit and with powers 10 the
Directnrs o give to any person the right to call for the alloiment of any shares of the

Compuny 3t par or at a premium, for such tirves and for such considerution as the
Directors may think fit.

Shares may be registered in the name ol any limited company or other corporate body bul
not in the name of & minor or a firm. Not more than four persons shall be regisicred s

Joint holders of uny shares,

Subject o the provisions of the Ordinance, the Companies (Issuc of Crpital) Rules 1994
and these Articles. the Direciors may allot and issue shares in the capital of the Company
as payment or part payment of any property sold or ransferred, lund, machinery, goods
supplied or any services rendered to the Company in the conduct of iis business end any

shares which may be so allotted may he Issued as fully paid up shares and if 5o issued.
shall be deemed to be fuily paid up shares.

The share capital of the Company shail comprise of ordinary shares. and  subject as
aforesaid the Company may issue shares of a single class or of different classes. but
where ordinary shares of more thin one class are issued the rights as between the various
classes of such shares shali be strictly proportionaie 16 the paid up value of the shares as
regards voting, dividends and other benefits

RESTRICTION ON ALLOTMENT

The Board shall. as regards any ailotmems of sharcs, duly comply with such of the
provisions of Sections 68 1o Section 73 of the Ordinonce as muy be applicable thereto.




The minimum subscription amouni of the Company witly which the Directors mav
proceed 10 allotinent shall be Rs. 30/ (ihiriv).

COMMISSION AND BROKERAGE

Subject to Section 82 and 83 of the Ordinance. the Company may at any time pav a
commission to any person for subscribing or agreeing to subscribe whether absolutely or
conditionally for any shares in, or. debentures or other securities of the Company or
procuring or agrecing to procure subscriptions whether absolute or conditional for any
shares or debentures or other securilies of the Company. provided that the condittons and
requiremients set out in the Ordinance shall be ohserved and complied with. Such
commission may be satistied by the payment of cash or the allotment of fully paid shares.
or the issuance of securities or by any combination thereof. The rate of commission and
brokerage shall not exceed the rate. f any, from time 10 time fixed bvhe SECP

SHARES AT DISCOUNT

The Company may under a Special Resolution and with the .consent of SECP and upon

otherwise, complying with Section 84 of the Ordinunce, the Board may issue shares at a
discolnt.

TRUST NOT RECOGNIZED

No notice of any Trust expressed. implied or constructive-shiall be entered on the
Register. The Company shall not. save as ordered by a court of competent jurisdiciion. or
as by statute required. be bound {o recognize any benami. equitable, contingent. future. or
partial interest in any share, or any other right in respect of a share, except 8n absolue

right thereto in the person or persons from time to time registered as the holdes or holders
thereof.

REGISTER

The Company shall keep a Register in accordance with Sections 147 149 and 156 of the
Ordinance.

The Repister shall be prima facie evidence of anv maltiers the Ordinance directs or
authorizes to he incerted therein,




13.

151

Q 14.2

14.

PART 11 - CERTIFICATES

CERTIFICATES

The centificates of title of shares shall be issued under the Sea) and signed by at least twa
Dircctors. Every share centificate shall specify the number and class and the
distinguishing number (if any) of the shares to which it relates. A Direclor’s signature on
such certificates may be affixed or printed by any mechanical or electronic method. No
share certificate shall represent shares of more ¢han one class.

MEMBERS RIGHTS TO CERTIFICATES

Cvery person whose name is entered as a Member in the Regisier of Members shall,
unless the conditions of issue of the shames otherwise provide. be entered without
payment to receive within sixty (60) days after the allotment or within forty hive (45)
dayvs of the application for the registration of the wransfer of any shares of the Company. a
certificate under the Scal specifying the shares held by him/her and the amount patd up
thereon. 1 any Member shal) require additional certificates he/she shall pay for each such
certificate. a sum not exceeding Rs.10/~ or oltherwise as the Board may determine.
praovided that in respect of any share held jointly by scveral persons e Company shall
not be bound to issue more than one centificate, and defivery of the centificale for a shares
to one of the several joint holders shall be sufficient delivery to all.

ISSUE OF NEW CERTIVICATES

Subjeet 10 the provisions of Section 75 of the Ordinance. if a Shafé certificate is defaced.
lost or destroved. it may be rcnewed on payment of such fee (if any) not exceeding
Rs. 10/« and on such terms (if any) as to evidence and indemnity and the pavment of
expenses incurred by the Company in investigaling evidence. as the Board thinks fi.

Where some of the shares comprised in a share ccrificate are transforred the old

certificare shall be cancelled and a new certificale for the balance of such  shares be
issued without charge.

The shares are indivisible but more than one person may have a share in one share bul

shall be represented by one person towards the Cowmpany. The shares may nol be
represented by negoliahle instruments.




15,

151

182

16.

16.1

16.2

PART IV - TRANSFER AND TRANSMISSION OF SHARES

TRANSFER OF SHARES

Every transfer of shares must be in writing in the loan specified in Article 16.2 herein or
in any other form that the Board may approve and must be lefl ot the office accompanied
by the certificate or, if no such certificate is in existence. the letter of allotiment of the
shares to be transferred and such other evidence, if anv. as the Board may require 1o
prove the title of the intending transferor of his/her right to transfer the shares.

The sharcholders and Dircctors of the Company have a right of prionty inthe  ¢vemt
of one of the shareholders alienating some or all of his/her shares. Bot  any  transler
whether to the shareholders or to the Directors of the Company  of o third  partjes
must follow the provisions of the applicabie law,

EXECUTION OF TRANSFER

The instrument of rransfler of any share shonld be duly stamped and executed both by the
transferor and the transferec and the transferor shall be deemed to remain the holder of
cuch shares unti} the name of the transferee is entered in the Register of Members in
respect thereof. Each signature of such (ransler shall be duly altesied by the signaturc of
ane witness who shall add his/her address and occupation.

Shares in the Company shall be franslerred in the following form. or in 30y nsual or
common (orm which the Directors shall approve:

L e e OF e In consideration of
the sum of Rupees.........coooooo Paid 10 me
By of {hercinafier  called  “ihe
transferec™  do  hereby transfer to  the said  wansferce.................. share(s)
numbered... ..... to........inclusive, in INDUS WIND ENERGY LIMITED (0 hold unio

the said transferee. his/her exccutors. administrators and assigns. subject to the several
conditions on which 1 held the same at the time of the execution hereof, and 1. the said
transferee, do hereby agrec to take the said share(s) subject to the conditions aforesaid.

As witness our hand this ... Davoel o

RS U1 S O D
Signature

Signature e dated. ......... Transleror

Full Address

...........................................................................

Signature Transferec




17.

1:3

19,

Witness

Signature...............oL Full Name, [Fathers/Mushand’s name

Nationality

Full Addrcss . ... Occeupatton and {ull address of transieree

CASES IN  WHICH THE DIRECTORS SHALL REFUSE TO
REGISTF.R THE TRANSFER

The Directars may refuse to register anv transfer of anv fully pard shares if:

(a) the transfer deed is for any reason defective or invalid. provided that the Company
shall within thirty (30) days. from the date on which the instrument of transfer was
lodged with it, notify the defect or nvalidity (0 the transferee who shall after

removal of such defect or invalidity he eniitlcd to re-lodge the transfer deed with
the Company: or

(b the transfer is in breach of the provisions of Article 16:

IT the Company refuses to register the transfer of any share for the reason specilied in
Anicle 16, the Company shafl within thiy (30) days afier the-date .on which the

instrument of transfer was lodged with it. send 1o the transferce notice of the vefusal
indicating the reason for such refusal.

NO TRANSFER TO AN INSOLVENT OR PERSON OF UNSOUND MIND

No transfer shall be made (0 an insolvent of person of unsound mimd.

TRANSMISSION OF REGISTERED SHARES

The exccutors, adminisirators. heirs or nominecs, appoinied under Section 80 of the
Ordinance as the case may be. of a deceased Member not being one of several joim
holders shall be the only persons recognized by the Company having any title (o the
shares registered in the name of such Member. In casc of’ death of any one or more of the
joint holders of any shares the survivor or survivors shatl be the only persons recognized
by Ihe Company as having any title 10 or interest in such share, Before recopnizing any
excculor, or administrator the Board may request him/er 10 obtain a grant of Prohaie or
Letters of Adiministration, Successions Certificates or other legal representation(s) as the
tase may be from a competent court provided nevertheless that where the Board in its
ahsolute discretion thinks fit it shall be lawful for the Board 1o dispense with the
production of Probate ar Letters of Administrator or Succession Certificales or such other




20,

21.

22

23,

24,

legal representation{s} upon such lerms as to indemnily or otherwise as the Board in iis
absolute discretion may consider necessary.

RIGHT OF PERSONS ENTITLED TO SHARES UNDER ARTICLE 19

A person so becoming entitled under Article 19 shall subject to the right of the Board to
retain such dividends or monies as hereinalter provided have the right o receive and give
a discharge for any dividend or other onies pavable or other advantages arising in
respect of the shares but he/she shall have no right 1o attend or vole al meetings of the

Company or save as aforesaid to any-of the rights or privileges ol a Member in respect off
the shares unless and until he/she shall be registered as the holder ihereof.

DIRFCTOR MAY DECLINE TO REGISTER PERSONS ENTITLED BY
TRANSMISSION

The Direciors shall have the same right to refuse (o register a person ¢ntilled by
transmission to any shares or his’her nomines a5 if he/she were the transferee named in
anv ordinary transfer presented for registraiion,

CLOSURFE QF REGISTER

The Company may on giving seven (7) days previous notice in the manner prescribed in
the Ordinance, close the Register for any period not excceding in the aggregate forty-live
{45) days in each year but not exceeding thirty (30} davs at any one time.

TRANSFER OF DERENTURLES

The provision relating to teanster of shares herein contained shall apply mutatis mutandis
1y ransfer of debentures and other securities of the Company.

PART V - ALTERATION OF CAPITAL
POWER TO INCREASE CAPITAL
The Company may. from (ime to time, increase its share capiial in accordance with the

provisions of the Ordinance,

SHARES TO BE OFFERED TO EXISTING MEMBERS




25.2

26.

17.

29.

All new shares shatl be offered in the first instance lo the Members in proportion as
nearly as the circnmsiances admit to the cxisting sharcs held by each Member and such
offer shall be made by notice specifying the number to which the Member is entitled and
limiting a (ime within which the of¥er il not accepted will be deemed 10 he declined.

After expiration of the time for acceptance of an offer of new shares specified in
paragraph 25.1 of this Article or on receipt of an intimation from the Member to whom
such notice is given that he/she declines 10 accept the shares offered. the Board mav.
subjeet to the provisions of Section 86 of the Ordinance. dispose of the same in such
manner as lhey think most beneficial to the Company.

RANKING OF NEW SHARES WITH THE ORIGINAL CAPITAL

The new shares shall be subject (o the same provisions with reference to transfer,

transmission, and othcrwise as the sharcs in ihe original share capilal.

REDUCTION OF SHARE CAPITAL

The Company may, by Special Resolution, reducce its shore capifal, in any manner subject
to he pravisions of the Ordinance. '

CONSOLIDATION AND SUB-D1VISION

Subject to the provisions of Section 92 of the Ordinance. the Company. may. by Ordinary
Resolution: T

(3) Consolidate and divide the whole or any pant of its share capital into shaces of larger
nominal value than irs existing shares.

(b) Sub-divide its existing shares or any of them into shares of smaller amount than is
fixcd by the Company’s Memorandum of Association. subject nevertheless. 10 the
provisions of clause (d) of sub-Section (1) of Section 92.

() Cancel any shares which at the daie of the passing of the Ordinary Resolution in
that behalf have not becn 1aken or agreed (o be taken by any person:

PART Vi - GENERAL MEETINGS

STATUTORY MEETING:

The starutory meeting of the Company shall be held in the manner foe the purpose and
within the period required under Secrion 1537 of the Ordinance.




30.

3.

33.

4.

3s.

ANNUAL GFENERAL MEETINGS

The Company shall hold in addition to any other general meeting, a general mecting as ifs
annual general meetinp, within cighteen months from the date of its incorporation and
thereafler at least once in every calendar year within a period of four months following

the close of its financial year and not more than fifteen months aRer the holding ol its last
preceding annual general meeting.

EXTRAORDINARY GENFERAL MEETING

All general mectings of the Company other than thc annual general mecting shall be
called extraordinary general meetings {*EGM™). The Board may whenever it (hinks Nt
convene an EGM and an EGM shall also be convened on such requisition, or. in defawlt
may be convened by such requisittons. as provided by Section 159 of the Ordinance. An
EGM may be held in such places as the Board may detcimine.

NOTICE OF MEETINGS

All general meetings of the Company shall be called by not less than iweénty-one clear
days notice in writing. The notice shall specify the place. the day and the hour of the
mecting along with a statement of the business 1o be transacted at the- general meeting
and in case of special business, a the general nature of that business , shall be given in the
manner provided by the Ordinance for the general mecting. to such persons as arc, under
the Ordinance or Lthe regulations of the Company entitled to receive such notices from the
Companv: but the accidental omission (o give notice 10. or the non-receipt of nolice by,
any Member shall not invalidate the proceedings at any general meeting.

PROXIFES

In every notice calling a meeting of the Company there shall appear with reasopable
prominence a statement that a Member entitled to artend and vote is entitled 16 appoint a
proxy to altend the vote in his/her stead and that a proxy need not be a Member.

ENTITLEMENT TO RECEIVE NOTICE AND ARRANGEMENT FOR
MEETINGS

Subjecl 10 any resirictions contained in the Ordinance or in any of the Articles, every
Memhcr chall be entitfed (o attend a general meeting in person or by proxy.

BUSINESS AT GENERAL MEETINGS
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All business that is transacted at an EGM shall be deemed special, and also al) that is
transacied at an annual general meeting wilh the exception of declaring a dividend. the
consideration of the accounts. balance sheet and the reports of the Direclors and auditors.

the election of Directors. the appointment of., and the fixing of the remuneration of the
aditors.

QUORUM

No business shall be transacted at any general meeting unless quorum of Members is
present at the lime when the mecting proceeds lo business. save as herein otherwise
provided. At least 2 Members having not less than twenty-five percemt of the voting

power present in person or through proxy shall be the quoruin at any general meeting of’
the Companv,

LFFECT OF QUORUM NOT BEING PRESENT

If within hall an bour from the time appointed for the meeting a quorum is not present.
the mecting, if convened upon the requisition of Members, shall.be dissolved. in any
other case. it shall stand adjourncd to the same day in the following weck at the same

time and place. The quorum for any sach mecting shall remain as provided for in Article
36 above.

CHAIRMAN OF GENERAL MEETING

The Chainnan, if any, elected under Article 59 shall preside as Chairmian at cvery general
meeting of the Company. but if there is no such Chairman or if at any general meeting the
Chairman is not present within fifteen minules afier the time appointed for holding the
mecting. or is unwilling 10 act as Chairman, \he Members present whether in person or by
the proxy shall choose one of their number 10 be Chainnan of the mecting.

POWER TO ADJOURN GENERAL MEFTINC

The Chairman of s general meeting may a1 any lime with the consent of the general
meeting at which a quorum is present (and shail if so directed by the meeting) adjourn the
meeting to another time or place. In addition the Chainman may at any time without the

consent of the meeting adjourn the meetfing to another time or indelinitely if it appears to
the Chairman that:

) The number of persons wishing 10 attend cannot be conveniently accommodaicd
in the place(s) appoinied for the meeting; or

(i) The unruly behavior of any person attending the meeting prevents or is hikely o
prevent the orderly conduct of the business of the meeling: or




(iil)  An adjournment is othernwise necessary so that business of the meeting may be
properly conducted.

No business shall be transacied ai any adjourned meeiing other than husiness lehi
unfinished at the meeting from which the adjournment took place.

39.2  When a meeting is adjourned for an indefinite period. the date. time and place of the
adjourncd mecting shall be fixed by the Board. When a meeting is adjonrned for 60 days
or more, notice of the adjourned meeting shall be given as in the case of the original
meeting. When a meeting is adjourned for more than 14 days bt less than 60 davs (or for
id days or less if the date of the adjourned meeting is fixed by the Board). notice of the
dav, time and place of the adjoumed meeting shall be given in the samc manner as in the
case of an original meeting and notice of the business to be (ransacted af such an
adjourned meeting shatl not be required. Where a mecting is adjourned for 14 davs or
less. and the date of the adjourned meeting is fixed by the Chairman of the meeting. i
shall not be necessary to give any notice of the adjourned meeting or of the business to be
transacted ot an adjourned meeling whatever the reason for the adjournment.

a0, MODE OF DECIDING QUESTIONS AT MEETINGS

At any general meeting, a reschition put to the vote of Ihe meeting shall, unless a polt is
demanded. be decided on a show of hands unless a poll is (before or on the declaration of
the result of the show of hands) demanded. Unless a poi} is so demanded, a declaration by
the Chairman that a resolution has. on a show of hands. been carried, or carricd
wnanimously, or by a particular majority. or lost, and an entry to that effect in the book of
Ihe proceedings of the Company shall be concliisive evidence of the facy, withow proof
of the number or proportion of the voles recorded in favour of, ov against. that resolution.

41, POLL

A poll ay be denanded only in accordance with the provisions of Section 167 of Ihe
Ordinance. If a poll is duly demanded. i shall be taken in accordance With the manner
Iaid down in Section {68 of the Ordinance and the result of the poll shall be deemed 10 be
the resolution of Ihe inceting at which the poll was demanded.

412 A poll demanded on the election of the Chairman or on 2 question of adicununent shall
be laken at once,

42. RIGHT OF DIRECTORS TO ATTEND GENERAL MEETINGS

Subject 10 Section 162 of the Ordinance every Director of the Company shall have the
right artend any pgeneral meeting of the Company ond alse 10 take pan in the
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discussions thereat. but he/she shall not be entitled to cast o voie at a gencral meeting of
the Company unless he/she 15 Member of the Campany.

PART V1! - VOTES OF MEMRERS

VOTES OF MEMBERS

Subject to any rights or resiriciions attached 10 any shares and (0 the provisions of these
Articles, on a show of hands. every Member who is present in person shall have one vote.
and on a poll. every Member present in person or by a representative or proxy shall have

ooe voue for each share held by him/her. Provided that in case of the election of Direclors.
the provisions of Article 54 shall apply.

REPRESENTATION OF COMPANIES OR CORPORATIONS AT GENERAL
MEETING

Any company or corporaiion which is a Member of the Company may by resolution of its
Board of directors vr in such manner as may be permitted or required by its constitution.
authorize. in wriling, any person or persons o act as its representativc al any general
meeting of the Company or any class of Members in respect of its entire holding or any
part thereof. A person so authorized shall be entitled to exercise the same powers on
hehalf of the company or corporation he/she represents as that company or corporation

could exercise if it were an individual Member of the Company. A representative so
appointed shatl not be deemed to be a proxy,

AQINRT HOLDERS

In the case of joint holders of a share the vote of the senior who tenders.a vote, whether in
person or by proxy. shall be accepted to the exclusion of the votes of ;,thé other joinl
holders and for this purpose seniority shall be determined by the order in which the
nanes stand in the Register in respect of ihe shares.

THE INSTRUMENT OF PROXY

The instrument sppointing a proxy shall be in writing and be signed by the appoinier or
his/her attorney duly authorized tn writing or if the appoiner or histher attormey duly
authorized in writing or if the appointer is a body corporaic be under its seal or be signed
by an officer or any attorney duly authorized. A proxy need not be a Member. A proxy
who is appointed for a specified meeting only shall be called a Special Proxy. A Speciel
Proxy shall be valid only for the meeting to which # relates and it shall not be used for
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morc lhan one mecting, An instrument appointing a proxy may be in the folowing fonn
or a form near thereto as may he approved by the Directors:

INDUS WIND ENERGY LIMITED

L of being a member of INDUS  WIND
ENERGY LIMITED hereby appoint--s----cor-ccmemommcoomoees —of as
my proxy to vote far me and on my behalf ot the annual/extraordinary general mecting of
the Company to be held on the. ... dav of...................and at any adjourninent
thereof.

Dated:.................. Sioned:... ...

INSTRUMENT APPOINTING A PROXY TO BE DEPOSITED AT THE OFFICE
OF THE COMPANY

The wstrument appointing a proxv and the power of aftorncy or other authosity. if any
under which it is signed or a notarized certified copy of that power or atthority shall be
deposited at the office of the Company not less than 48 hours before the time for holding
the meeting or adjourncd mecting at which the person named in the instrument proposed
to vote and in default the instrument of proxy shall pot-be treated as valid. Delivery of an

instrument appointing a proxy shall not precluded Member from attending and voling in
person at the meeting or poll concemed. g

REVOCATION OF AUTHORITY

A vote given in accordance with [he tenns of aniiistfument appointing 2 proxy shal! be
valid notwithstanding the previous death or insanily of the Member or revacation of the
proxy or of the authority under which the proxy was executed or the transfer of the shares
in respect of which the proxy is given unless intsmation in writing of the death, insanity.
revocation or transfer shall have been received by the Company at least forty eight (48)
hours before the commencemeni of the meeting or adjourned meeting at which the proxy
is used. Provided nevertheless that the Chainnan of any meciing shall be entitled o
require such evidence as he/she may in his/her discretion think fil of the due exceution of
an ipstrument of proxv and that the same has not been revoked.

EQUALITY OF VOTES

In case of an equality of votes, whether on a show of hands or on 3 potl. the Chairman of
the meeung at which the show of hands takes place. or at which the pol is dewnanded.
shall have and exercise a second or casting vote.
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PART X111 - DIRECTORS

NUMBER OF DIRECTORS

The following shall be the first Directors of the Company:-

1. Naveed Ahmed
2. Shahwaiz Ahined
3 Mian Imran Ahmed

The nuimber of Directors to be elected shall be fixed by the Direciors. subject (o the
candition that until otherwise determined by the Company in a general meeling. the
number of Ditectors including Directors nominated by the Company's creditors or other
special interests by virtue of contractual arrongemenis shall not be less than three.

Save as provided in Section 187 of the Ordinance, no person shall be
appointed as a Dirccior unless he/she is a Member of the Company,

REMUNERATION OF DIRECTORS

The remuncration of the Directors shall from time to time be determined by the Company
in peneral meeting subject 1o the provisions of the Ordinance.

DIRECTORS MAY CONTRACT WITH COMPANY ~ —

No Director or intending Director shall be disqualified by his/her office from entering
into any contract, arrangement. {ransaction or proposal with the Company ¢ither acting in
a professionnl capacity as a vendor, purchaser or otherwise. nor shall any contract,
arrangement, transaction or proposal cntered into by or on behalf of the Company in
which any Director shall be so concerned or ineresied. be liable to account io the
Company for any profit realized by any such contraci, arrangement. transaclion or
proposal by reason of such Director holding thas of¥ice or of the fiduciary relation thereby
established provided that the nature of his/her interest has been disclosed by him/her al
the time and in the manner specified in Section 214 of the Ordinance. Provided furnther
that any such contract. arrangement. transaction of proposal as afore-mentioned shall not
be entered into with the Company by a Director or intending Director without the
approval of the Roard. 1n a Board meeting held for the purposcs of granting such afore-
zaid approval, the Director who is directly or indirectly interesied or concemed n any
way shall not take part in the discussion, nor vote in such meciing.

PART IX - APPOINTMENT. ELECTION AND REMOVAL OF DIRECTORS
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ELECTION OF DIRECTORS

At the first annual general meeting of the Company. all the Directors shati stand retired
from office. and directors shali be elecied in their place in accordance with Section 178
for a tcrm of three vears,

A retiring Director shall be eligible for re-clection.

The Directors shall compiy with the provisions of Sections 174 1o |78 and Sections 180
and 184 relating 1o the clection of Direclors and matters ancillary thercto,

Subject to the provisions of the Ordinance. the Company may from time to time increase
or decrease the number of Direclors.

Any casual vacancy occurring on the Board of Direciors may be filled up by the
Dirgctors. but the person so appoinied shall be subject fo retirement at the same (ime as i
he/she had become a Dlirector on the day on which the Director in whaose place heishe i
chosen was last elected as Director.

The Company mav remove a Direclor in sccordance with the pruvisions of the
Ordinance,

VACATION OF OFFICE OF DIRECTOR
The office of a Director shall be vacated if:

(n) He/she beromes ineligible 10 be appoined as a Direcior on any or more of ihe

grounds enumerated in clausc (a) te (h) of Section 187 of the Ordinance subject
always 0 the proviso to such Section:

(b) He/she absents himselfherse!f from three consecutive meetings of the Board or from
all ineetings of the Board for a continuous period of three months whichever is

the longer without leave of absence from the Board and the Board resolve that his/her
office be vacated;

{c) He/she or anv firm of which Lig/she is a partncr or any private company of which
he/she is a Director:

(i)  without the sanction ol the Company in general meeting, accepts or holds any
office of profit under the Company other iban that of Chief Executive or 2 legal
or technical advisor or a banker: or
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(i) accepts a loan ar guaraniee {rom the Company in contravention of Section 198
of the Ordinance.

(0) He/she fails to obtain the share qualification, if necessary for his/her appoinument. or
ceases to hold share qualification necessary for his/her appointment.

ALTERNATE DIRECTORS

Subject 10 Section 192 of the Ordinance, a Director may with the approval of the Board,
appoint any person to be his/her alternate Director during his/her absence, if not less than
three months, from Pakistan and such appointment shall have effect and such appoinice
while he/ she hoids olfice as an alternate director shall be entitled to notice of meetings of
the Board and to attend and vole thercat accordingly, and generally to exercise afl the
rights of such absent Director subject (0 any limilations in the instrumem appointing
him/her. Any appointment or removal under this Article shall he effected by notice in
writing under the hand of the Director making the same.

PART X - PROCEEDINGS OF DIRECTORS

MEETING OF DIRECTORS

The Board may meet together for the dispaich of business. adjourn,-and-otherwisc
reguiate their meetings. as they think fit. provided they shall mmeet at least once in cach
quarter of a year. Such meetings may be held in such places in or outside Pakistan as the
Board may determine. The Board may invite such persons as they may deem fit to atiend
the meetings of the Board of Directors as observers. Meetings of the Board may be held
by teleconference, video conference or other electronic media facilitics enabling
Directors to participate in meetings withowm being in the sanie physical location.

POWER OF DIRECTOR TO SUMMON A MELTING; NOTICE OF MEETING

A meeting of the Board can be convened at any time on the requisition of a Director:
provided that seven (7) clear days notice of the meeting shall ordinarily be given o all
Direcrors including those who were/are not for the time being resident in Pakistan. In
case of urgent business a meeting of the Directors may be called at shoner notice
provided that notice of such meeting is sent fo all the Directors by ecmail. facsimile at the
facsimile numbers or email address if any provided by the Directors or by any other
expeditious means. A notice sent 10 a Director through ematl, whether such director is in
Pakistan or outside Pakistan, shall he a valid notice.

CHATRMAN
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The Board may (rom time Lo time appoint one or more of their body to be the holder of
the office of Chairman and determine the perind for which he/she is to hold office. The
Chairman so clected shall preside over meetings of the Board. [f. al any meeting the
Chainnan is nol present within fifteen minutes after the (ime appointed for holding the

same or is unwilling to act as chairman. the Directors present may choose one of their
numbers to be the Chairman of the meeting

QUORUM

The quorum for a3 meeting of the Board shall be a minimum of two (2) Directors or one
thied of their numbers, whichever is greater.

FFFECT OF QUORUM

A meceting of the Directots for the time be%hg'at'- which a quorum is present shall be
competent to exercise all or any of the authorities, powers and discretions by or under

Articles of the Company for the lime beink vested in of excrcisable by the Direciors
penerally.

RESQLUTION WITHOUT A MEETING OF THE DIRECTORS

A resolution in writing sigred by all Directors for the time being in ofTice shall be valid
and effectual as if it had been passed at a meeting of the Board duly called and
constituted. For this purpose, it shall be permissible to circulate the text of the proposed

resohution duly signed by the Chief Executive and obtain signatures ol ali the other
Directors thereon.

DIRECTOR MAY ACT NOTWITHSTANDING ANY VACANCY
The continuing Directars may act notwithsianding any vacancy in their body, but if their

number falls below the minimum fixed by or under these Articles the Directors shall not.

except for the puepose of filling vacancies on the Board or sumimoning a general meeting.
act, so long as the nuinber is below the mintmim.

PART X!f .- POWLERS OF DIRFECTORS

POWERS OF DTRECTORS

The business of the Company shall be mianaged by the Directors who may pay all
expenses incurred in promoling and registering the Company and may cxercise all such
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powers of the Company as are not by ihe Ordinance or these Articles required 10 be
exercised by the Company in a general meeting, provided ihat no regulation made by ihe

Company in a general meeting shall invalidale any prior act of the Board which would
have been valid if that regulation had not been made.

The Directors shall exercise all powers enumerated under Scction 196 of the Ordinance.
including tssuance/execution of cheques, promissory notes. drafts. bills of exchange and
other instruments whether negotiable or transferable or not. and all receipts for
moneys paid to the Company, shall be signed. drawn, accepted.  endorsed of

otherwise executed, as the case may be, in such manner  as the Board shall from time
1o time by resalution delermine.

The Board shail cause minutes o be made in books provided for the purpose:

(a) of all appointments ol officers made by the Board;

(b) of the names of the Directors present at each meetings of the Direciors and of any
commiiltee of the Board: and

(¢) of all resolutions and proceedings at all meetings of the- Company. and of the
Directors. and of committees of the Board.

PART X¥ - CHIEF EXECUTIVE

ATPOINTMENT OF CHIEF EXECUTIVE

The Company shal) have a Chief Executive appointed in accordance with the provisions
of Section 198 and 199 of (he Ordinance.

CHRIEF EXFECUTIVE DEEMED TO BE A DIRECTOR

The Chief Fxceutive shall, if he/she is not aiready a Dircetor elecled under Article $3, be
deemed to be one and be entitled 1o all ihe rights and privileges and subjeci to all the
liabilities of that office. Subjcel as aforesaid to Ihe terms and conditions of appoiniment
of the Chief Executive shall be determined by the Board.

REMOVAL OF CHIEF EXECUTIVE,

The Doard by resolution, by not less than three-fourths of their totad number for the time
being. or the Company by a Special Resolution, may rethove a Chief Executive before
the expiration of his/her tem of office.
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PART XH1- THE SEAL

CUSTODY OF SEAL

The Board shall provide for the safe custody of the Seal and the Seal shall not be affixed

to any instrument except by the authority of the Board or a committee authorized by the
Board itself.

Every instrument to which the Seal shall be affixed shall be signed autographically in any
ol the foliowing manners.

(i By two Directors; or

(ii) By a person duly authorized by the Board either penerally or in relation to specific
instruments or instruments of specific descriptions.

Notwithstanding the provisions of paragraph 67.2 of the Articles, the Board may resolve
to dispense with autographic signatures of all or any person referred to in that paragraph
in relation to specific instruments or instrumcnts of specified descriptions, and in
substitution therefore to authorize signatures to be affixed by some method or system of
mechanical signaturc approved by the Board.

PART XIV - DIVIDENDS AND RESERVES

RESERVES

The Board may, before recommending any dividend. set aside out of the profits of the
Company such sums as they think proper as a reserve or reserves which shall. at the
discretion of the Board, be applicable for meeting contingencies or for equalizing
dividends or for any other purpose to which the profits of the Company may be properly
applied and pending such application may, at the like discretion, be employed in the
business of the Company or be invested in such investments, as the Directors may.
subiect 10 the provisions of the Ordinance. think fit.

DECLARATION OF DIVIDENDS
The Company in general meeting may declare dividends, but ne dividends shall exceed

the amount recommended by the Board..

PAYMENT OF DIVIDENDS
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No dividend shall be paid otherwise than out of the profits of the Company.

INTERIM DIVIDENDS

The Board may from time to time declare and pay to the Members such interim dividends
as appear to the Board to be justified by the profits and position of the Company.

TIME FOR PAYMENT OF DIVIDEND

Any dividend declared pursuant to Article 69 shall be paid within the period laid down in
Section 251 of the Ordinance.

DIVIDEND TO JOINT HOLDERS

Any one of scveral persons who are registered as the joint holders of any shares may give
effectual receipt for any dividend pavable in respect of such shares.

EFFECT OF TRANSFER

A transfer of shares shall not pass the right to any dividend declarcd thercon before the
registration of the transfer.

RETENTION OF DIVIDEND
The Directors may retain the dividend payable upon shares ih‘fts'pé"ct of which any
person is under Article 20 entitled to become a Member or which any person under that

Atticle is entitled to transfer until such person shall become a Member in respect thereof
or shall duly transfer the same.

UNCLAIMED DIVIDENDS

Subject to the applicable provisions of the Ordinance, all dividends unclaimed after
having been declared may be invested or otherwise made use of by the Board for the
benefit of the Company until claimed.

DIVISION OF DIVIDEND

All dividends of the Company shall be apportioned and paid pro rata among the Members
in proportion to the number of shares held by them respectively during any portion or
portions of the period in respect of which the dividend is paid.
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PART XV - MINUTES AND BOOKS

MINUTES TO BE RECORDED

The Company shall cause a fair and accurate summary of all proceedings of general
meetings and meetings of its Board and committees along with the name of those
participating in such meetings to be entered in properly maintained books.

BOOKS OF ACCOUNTS TO BE KEPT

The Board shall cause to be kept proper books of accounts with respect to all sums of
money received and expenditures incurred. all sales and purchases of goods by the
Company, and all asscts and liabilities of the Company.

BOOKS OF ACCOUNTS TO BE KEPT AT OFFICE OF THE COMPANY

The books of accounts shall be kept at the ofTice of the Company or at such other place in
Pakistan as the Board may decide. and when the Board so decides the Company shall

within seven (7) days of the decision, file with the Registrar a notice in writing giving the
full address of that other place.

ANNUAL ACCOUNTS AND BALANCE SHEET

The Directors shall. as required by Section 233 and 236 of the Ordinance, chuse Lo be
prepared and to be laid before the Company in general meeting such profit and loss

accounts and balance sheets duly audited, and reports as referred to in the abave referred
Sections.

PART XVI - AUDIT

APPOINTMENT OF AUDITORS

Auditors shalt he appointed and their duties regulated in accordance with Sections 252 to
255 of the Ordinance. The auditors shall be entitled to attend any pencral meeting of the
Company and to receive all notices of, and other communications relating o, any general
meeting which any Member is entitled to reccive and be heard there at, on any part of the
business of thc meeting which concerns him/her as auditor.
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PART XVII - NOTICES

PROCEDURE FOR GIVING NOTICES

A noticc may be given by the Company to any Member cither personally or by sending it
by post to him/her at his/her registered address or if he/she has no registered address in
Pakistan, to the address. if any within or outside Pakistan, supplicd by him/her to the
Company for the giving of notices to him/her.

NOTICE SENT BY POST

Where a notice is sent by post. service of the notice shall be deemed to be cffected by
properly addressing. preparing and posting a letter containing the notice and, unless the
contrary is proved, to have been effected at the time at which the letter would have bheen
delivered in the ordinary course of post.

NOTICE TO JOINT HOLDERS

A notice may be given by the Company to the joint holders of a share by giving the
notice to the joint hotder named first in the Register in respect of the shares.,

NOTICE TO PERSON ENTITLED BY TRANSMISSION

A notice may be given by the Company to the person entitled to a share in Consequence
of the death or insolvency ot a Member by sending it through the post in a prepaid letter
addressed to them by name or by the title of representatives of the deceased or
assignees of the insolvent of by any like description at the address if any in Pakistan,
supplied for the purpose by the persons claiming to be so entitled or until such an address

has been so supplied. by giving the notice in any manner in which the same might have
been given if the death or inselvency had not occurred.

PART XVHI - SECRECY

SECRECY

Every Director. manager. advisor, auditor. member of 2 committee of the Board. officer.
servant, agent. accountant or other person employed in the business of the Company
shall, if so required by the Board, before entering upon his/her duties. sign a declaration
pledging himself/herself to observe a strict secrecy respecting all transactions of the
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Company with its customers and the state of accounts with individuals and in matters
relating thereto. and shall by such declaration pledge himself/herself not to reveal any of
the matters which may come to his/her knowledge in the discharge of his/her dutics
except when required to do so by the Directors or by any applicable law or by any
general meeting or by any court of law and except so for as may be necessary in order to
comply with anv of the provisions of these Articles.

PART XIX - INDEMNITY

INDEMNITY

Lvery otficer, Director or agent for the time being of the Company may be indemnified
out of the assets of the Company against any liability incurred by him/her in defending
any proceedings. whether civil or criminal arising out of his/her dealings in relation to the
affairs of the Company whether the outcome of any such proceedings is in her/his favour
or otherwise, except those brought by the Company against hisw/her, or in connection
with any application under Section 488 in which relief is granted to him/her by the Court

PART XX - WINDING UP

DISTRIBUTION OF ASSETS

If the Company is wound up. the liquidator may, with the sanction-of a Special
Resolution of the Company and any other sanction required by the Ordinance, divide
amongst the Members, in specie or in kind, the whole or any part of the asscts of the
Company, whether they consist of property of the same kind or not.

For the purpose atoresaid. the liquidator may set such value as he/she deems fair upon
any property 1o be divided as aforesaid and may determine how such division shall be
carried out as between the Members or different classes of Members.

The liquidator mayv, with the tike sanclion, vest the whole or any part of such assets in
trustecs upon such trusts for the benefit of the contributorics as the liquidator, with the

like sanction, thinks fit, but s that no Member shall be compelled to accept any shares or
other secunities whereon there is any liability.




We the several persons, whose names and addresscs are subscribed. are desirous of being formed
into a company, in pursuance of these Articles of Association and we respectively agree to take
the number of shares in the capital of the Company set opposite to our names:

Name and | Father's/Husba | CNIC /| Nationality { Occupation | Address Number of |
Surmame nd’s Name in | Passport | with  any Shares
{Present & | Full Number | former taken by
Former} in full Nationality cach
(in Block Subscriber
Lctters)
Indus  Dyeing 508, Beaumont | 24997
Manufacturing Plaza, Beaumont
Limited Road. Civil Lines,
Company N/A N/A N/A N/A Karachi.
Incorporation
Number:
0000RRS
Through Sheikh | sheikh Masood | 4230162 | Pakistani | Business | 174, 28" Street.
Shafqat Masood | Ahmed 120815 Khayaban-e-
Bukhari. Phase 6,
DHA, Karachi.
Naveed Ahmed | Mian 4230170 | Pakistan | Director R-35/2. 3" Street. | |
Muhammad 318383 : i Phase 5. DHA,
Ahmed ‘ Karachi.
Shahwaiz Mian Shahzad | 4230108 | Pakistan Director 103/2, Khayaban-e- | |
Ahmed Ahmed 485851 ‘ Amir Khusro, DHA,
Karachi.
Mian Imran | Mian 4230151 | Pakistan . | Director 60, 15" Street. | |
Ahmed Muhammad 666375 < 1 Khayaban-e-
Ahmed - Badban. Phase S
DHA. Karachi.
Tonal: 25000

Dated this 5 day of January, 2015.

Witness to the above signaturcs:

Name: NIFT (Pvt.) Limited
Address: 5th Floor, AWT Plaza, L.I. Chundrigar Road
Karachi- 74200, Pakistan
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THE COMPANIES ORDINANCE, 1984 ="
(COMPANY LIMITED BY SHARES) N
Memorandum of Association of

INDUS WIND ENERGY LIMITED

The nane of the company is “INDUS WIND ENERGY LIMITED" (the “Company™).

The Registered Office of the Company will be situated in the province of Sindh. Pakistan.

The objects for which the Company is established are all or any of the following:-

(lA

To carry on, anywhere in Pakistan, all or any of the businesses of generating.
supplying, converting, transforming, distributing. purchasing. importing, exporting
and dealing in electricity and all other forms of energy and producis or services
assoriated therewith and to perform all other acts which are necessary or incidental to
the business of electricity generation, supply. transmission and distribution of such
forms of energy and in such manner as may be deemcd feasibie and sell and deliver

the electricity thus generated. subject to requisite approvals from eoncerned
authorities,

To locate, finance. set-up, develop, own, acquire, establish, construct, design, equip.
operate, use. manage and maintain power generation facilities / power plants
(including but not limited to wind. solar, coal, gas. diesel oil. biogas. biomass and/or
any other means), power grid station. transforming, swilching, conversion, and
transmission facilities, cables, overhead lines, sub-stations. swiltching siations,
tunnels, cable bridges, link boxes, heal pumps, plant and equipment for combined
heat and power schemes, offices, computer centers, shops. depots. faclories,
workshops, plants, warchouses and other storage facilities, together with all
machinery, equipment, cables, wires, lines. accumulators. and works ancillary 10 the
aforesaid anywhere in Pakistan and to do all such acts, deeds and things, without
limitation whatsoever, as may be necessary or desirable in that connection.

To carry on all or any of the businesses of wholesalers, retailers, traders, importers.
exporters, suppliers, distribulors. designers. developers, manufacturer, inslalier.
filters. testers, repairers, maintainers, contraclors, CONstructors, Operalors, USers.
inspectors, re-conditioners, improvers, alterers, prolectors, removers, hirers, replaces.
importers and exporters of and dealers in, elecirical appliances, systems, products and
services used for energy conservation and generation, equipments, machinery,
materials and installations. including but not limited to cables, wires, meters. tracks,
rails, pipelines and any other plan. apparatus equipment, systems and things

incidental to the efficient generation, procurement, transfonmation. supply and
distribution of electricity.
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4. To construct, acquire and maintain roads, bridges, rail sidings, pipelines and storage
facilities for water, petroleum products. natural gas, oil and other substances, water
desalination and treatment plants, and such other works as may be required for all or
any of the above purposes.

S. To carry on the business of electrical 2ngineers. electricians, engineers, consultants,
agenls. suppliers of services and manufacturers of electrical plant, machinery, and
generally to install, acquire, execute, provide. operate and maintain all necessary
plant, machinery, equipment, cables, wires, accumulators, lamps. exchanges.
telephones, and apparatus and to provide any services related or incidental thereto.

6. To import, export. buy, sell, hire or deal in plant, machinery, equipment, cables.
wires, accumulators, lamps, exchanges, lelephones, fixtures and fittings and apparatus
of every kind with special reference to plant, machinery, equipment or apparatus

@ connected with the producing, storing, supplying, using, regulating or measuring the
supply or facilitating the use of electricity or electrical currents or force.

e 7 To buy, sell, import, export, hire, manufacture, deal in and turn to account plant.
BN u,machmcry, implements, conveniences, provisions, articles and products capable of
: /N,m», beifig used in connection with the operations of or required by workmen and other

S '.,‘,') etanOyer by the Company or incidentally or conveniently connected with any such
: 4 ut business as aforesaid.

ey
P

ST 8 To-enter into lease and hire purchase agreements and contracts and other deeds and

instruments for attainment of the objects contained therein and to assign and transfer
- -the same for consideration.

9. To purchase, take in exchange or on lease, rent, occupy or otherwise acquire any
lands, hereditaments and estates and any property and effects therein or used or
connecled therewith and to acquire any grants, concessions, leases, rights, easements,
licenses, privileges and any other interests in land.

@ 10. To enter into, make, and perform contracts and arrangements of every kind and
‘ description that may be conducive to the Company’s object or objecis and for any
tawful purpose, wilth the government or authority (public, supreme, municipal or

otherwise). and with any firm, person, corporation or company without any limit as to

amount. and to obtain from such government, authority, firm. company or persons

any rights. privileges, contracts, concessions and dispose of or turn to account the
same.

11. To sell, lease, improve, manage. develop, mortgage, exchange, turn to account or
otherwise dea! with, dispose of absolutely, conditionally, o1 for any limited interest,
and grant any leave or license in respect of all or any of the property, rights or




money. shares, debentures, or debenture stock that may be accepted as consideration
for any such sale. lease, exchange or other disposition.

. To apply for, tender, offer, accept. purchase or atherwise acquire any contracis and

concessions for or in relation 10 the projection, execution, carrying out. improvement.
management, administration or control of works and conveniences, and undertake.
execute, carry out, dispose of or otherwise turn 1o account the same.

. To carry on the business of general order leasing and licensing as permitted under

applicable laws including to government and semi-government agencies, and in this
regard (o act as lessor or licensor within the scope of the cbject or objects of the
Company and subject to any permission required under the law.

. To amalgamate, enter into partnership, or to make any arrangement for sharing

profits. union of interests, co-operation. joint-venture, reciprocal concession or
otherwise with any person, firm or company and 10 have foreign collaborations and to
pay rovalties/technical fees to collaborators subject to the applicable laws,

5. To purchase, take on lease, or in exchange, hire, apply for or otherwise acquire and
-hold for any interest, any rights, privileges, lands, buildings, easements, trademarks,
" patents, patent rights, copyrights, licences, machinery, plan's, stock-in-trade and any

movable and immovable property of any kind, necessary or convenient for the
purposes of ar in connection with the Company's business or any branch or
department thereof and to use, exercise, develop. and grant licerces in respect of or
otherwise turn to account any property, rights and information so acquired, subject 1o
any permission required under the law.

. To purchase or otherwise acquire amy patents, brevets, inventions, trademarks.

licenses, concessions and the like conferring any exclusive ar non-exclusive or
limited right to use any invention which may seem capable of being used for any of
the purpases of the Company or the acquisition of which may seem calculated
directly or indirectly to benefit the Company. and to use, exercise, develop or grant
licenses in respect of or otherwise tum to account, the property and rights so acquired.

-To acquire by concession, grant, purchase. barter. licence either absolutely or

conditionally and either solely or jointly with others any lands, buildings. machinery.
plants, equipment, privileges, rights, licences, trademarks, patents, and other movable
and immovable property of any description which the Company may deem necessary
or which may seem to the Company capable of being turned to account, subject to
any permission as required under the law.

. To act as representatives, for any person, firm or company and to undertake and

perform sub-contracts, and also act in the business of the Company through or by
means of agents, sub-contraclors or otherwise, to do a'l or any of the things
mentioned herein in any part of the world and either alone or ir collaboration with
others and by or through agents. sub-contractors or otherwise, to invest in subsidiaries




20.

2l

1o buy, export, transfer, supply or otherwise, and to deal in matters, applications and

accessories, ancillary and related to the business, object or objects of the Company or
otherwise as permitted by law,

. To acquire and carry on all or any part of the business or propetty and to undertake

any liabilities of any person. firm, association or company's possession of property
suitable for any of the purposes of the Company or carrying on any business which

this Company is authorised to carry on and in consideration for the same, to pay cash
or to issue shares of the Company.

To establish, promote or assist in establishing or promoting, and subscribe to or
become a member of any other company, association ot club whose objects are
similar or in part similar to the objects of this Company or the establishment or
promotion of which may be beneficial to the Company as permissible under law.

To open accounts with any bank or banks and to draw, make, accept, endorse,
.. ¥xecule, issue. negotiate and discount chegques, promissory notes, bills of exchange,
bdls of lading, warrants. deposit notes, debentures, letters of credit and other

e \ncgetlable instruments and securities.
.L 5,

; ’"\22:’ To borrow or raise money by means of loans or other legal arrangements from loca!

r

'.and foreign banks, or other financial institutions, or in such manner as the Company

may think fit and in particular by issue of debentures. debenture stock, perpetual or
dtherwise convertible into shares and to mortgage, or charge the whole or any part of

-~ the property or assets of the Company, present or future, by special assignment or to

23.

24.

25.

26.

transfer or convey the same absolutely or in trust as may seem expedient. and to
purchase, redeem or payoff any such securities.

To purchase or otherwise acquire and to sell. change, surrender, lease, mortgage.
charge. convert, turn to account, dispose of and to deal with property and rights of all
kinds and in particular, mortgages, charges, hypothecations, debentures. concessions.
options. contracts, patents, licences, shares, bonds. policies. book debts. business
concerns, undertakings and actions of all kinds.

To sell or otherwise dispose of the whole or any part of the undertaking of the
Company, either together or in portions for such consideration as the Company may

think fit and in particular, for shares, debenture-stock or securities of any companv
purchasing the same.

To invest the capital of the Company from time to time as may be determined by the
Company and subject to any permission as required under the law,

To pay all costs, charges. and expenscs preliminary or incidental, incurred in the
formation or about the promotion and establishment of the Company and to
remunerate any person, firm or company for services rendered or to be rendered in or
about the formation or promotion of the Company or the conduct of its business.




27. To pay for any property, rights or benefits acquired by the Company either in cash or
in shares with such rights, in respect of dividend or otherwise, as may be deemed fit
by the Company or by any securities which the Company has power to issue or

partlyin onc mode and partly in another and generally on such terms as the Company
may approve.

28. To employ contractors, managers, consultants and other skilled persons for the
Company.

29. To give any employee of the Company commission in the profits of the Company's
business or any branch thercof and for the purpose, to enter into any agreement or
scheme of arrangement as the Company may deem fit.

30. To establish and support or aid in the establishment and suppert of associations.
institutions, funds and conveniences calculated lo benefit persons who are ar have
been directors of. or who have been employed by or who are serving or have served

“the Company or any other company which is a subsidiary or associate of the
Company or the dependents of such persons and to grant pensions, gratuities,

" allowances, relief and payments in any other manner calculated to benefit the persons
described herein.

31. To distribute any of the Company's property and assets among the members in specie
" “or in any other manner in case of winding up of the Company.

32. To guarantee the performance of contracts and obligations of the Company in relation
to the payment of any loan, debenture-stock, bonds, obligations or securities issued

by or in favour of the Company and to guarantee the payment or return on such
investments.

33. To carry out joint venture agreements with other companies or countries within the
scope of the objects of the Company.

34. To take out any insurances that the Company deems necessary or appropriate and to
pay the premium thereof.

35. To constitute and regulate separate branches or departments of the Company’s
business and to appropriate thereto respectively any of the assets of the Company and
any of the capital, issued or to be issued, of the Company and from time to time to
vary the constitution or regulations of any such branches or departments or any such

appropriations and if thought fit to amalgamate all or any of the said branches or
departments.

36. To procure the Company to be registered or recognized in any country or place
outside Pakistan and 1o keep branch registers.

37. To institute and defend in any forum legal proceedings of every kind or description
whatsoever. enler into arbitration agreements and refer disputes to arbitration. pay.




38.

39,

40.

41,

4.

43,

44

satisfy or receive payments in respect thereof, or compound or compromise any
¢laim, demand. action, suit or proceeding of any naturc whatsoever made or brought
by or against the Company.

To carry on any other business or activity of any nature whatsoever which may scem
o the Company to be capable of convenienly or advantageousiy carried on in
connection or conjunction with any business of the Company hereinabove or
hereinafier authorized or to be expedient.

To apply for and obtain necessary conscnts, perinissions and licenges from any
governmeni, provincial, Yocal and other authorities for cnabling the Company o carry
on any of its objects into effect as and when required by law.

To invest and deal with any moneys of the Company in bonds, stocks or any other
securitics or such other investments and in such manner as may from time to 1ime be
determined by the Company and to hold, sell or otherwise deal with suely
investments. but in any event not to act as an investmeni company.

To subscribe or guarantee money for any purpose which may be considered likely.
directly or indirectly, to further the objects of the Company or for any national.
charitable. benevolent, public, general or useful objeet or for any exhibition,

To do and perfunn all other acts as are incidental or conducive to she attainment nl’
the shove objects or any of them.

It is declared that notwilhstanding anything contained in the foregoing object clauses
of this Memorandum of Association nothing contained therein shall be construed as
cmpowcering the Company to undertake or to indulge in business of a banking
company, investment, managing agency or insurance business directly or indirectly as
restricted under the law or any unlawful operation. The Company shall not launch
multilevel marketing, pyramid and ponzi schemes.

Notwithsuinding anything stated in any object clause. the company shall obwin such
other approval or licence from the competent authority as may be required under any
law for the time being in force, 10 undertake a particular business.

7he liubility of the mcmbers is limited.

The Authorized Capital of the Company is Rs.100,000,000/- (Rupees One Hundred Million
Only) divided into 10,000,000 (Ten million) ordinary shares of Rs.10/- (Rupees Ten only)
each with power to increase, reduce, or re-organize the capital in accordance with the
provisions ol the Companies Ordinance, 1984,




We the several persons, whose names and addresses are subscribed, are desirous of being formed
into a company, in pursuance of this Memorandum of Association and we respectively agree 10
take the number of shares in the capital of the Company set opposite to our names:

Name and | Father's/Husba | CNIC /| Nationality | Occupation | Address Number of
Surmname nd’s Name in| Passport | with  any Shares
(Present & | Full Number | former taken by
Former) in ful} Nationality each
(in Biock PR Subscriber
Letters) ,/: L
Indus  Dyeing e 508, Beaumont | 24997
Manufacturing Plaza, Beaumont
Limited o - Road. Civil Lines,
Company N/A N/A N/A . N/A Karachi.
Incorporation N e
Number: h
D0N0BRS S
’ Through Sheikh | Sheikh Masood | 4230162 | Pakistani Business 174,  28™  Street.
Shafqat Masood | Ahmed 120815 K hayabar--
Bukhari, Phase 6.
DHA. Karachi.
Naveed Ahmed | Mian 4230170 [ Pakistan Director B-35/2, 3% Street | |
Muhammad 318383 Phase 5. DHA.
Ahmed L Karacht.
Shahwaiz | Mian Shahzad | 4230108 | Pakistan Director 103/2. Khayaban-e- | |
Ahmed Ahmed 485851 Amir Khusro. DHA,
Karachi.
l | ]
Mian fmran | Mian 4230151 | Pakistan Director 60. 15" Streer. | |
Ahmed Muhammad 666375 Khayaban-e-
Ahmed Badban, Phase §
J DHA. Karachi.
Q l J | Total: [25.000

Dated this 5 day of January. 2015.

Witness (o the above signatures:

Name: NIFT (Pvt.) Limited
Address: Sth Floor, AWT Plaza. .0,

Karacht- 74200, Pakistan
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APPROVAL SHEET

TITLE : Feasibility Study Report for 50 MW Wind Power
Project in Jhimpir-Sindh, Pakistan

DOCUMENT NUMBER : RE2-141-188-001 Issue: 01
CLASSIFICATION : CONTROLLED
SYNOPSIS

This document is a feasibility study report of the SOMW Wind Power Project being
developed by Indus Wind Energy Ltd. It contains hardware specifications, energy yield
estimates, electrical interface, civil works design and the project cost. It also includes the
environmental impact assessment, soil investigations, site topography, grid
interconnection studies and the project management information. This report has been
prepared by Renewable Resources (Pvt.) Ltd, Pakistan.
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DISCLAIMERS

This report is prepared for the benefit of Indus Wind Energy Ltd (the "Client”), and may not be
relied upon 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 Client for such other purpose as may be necessary for
the development and implementation of the Project.

COPY RIGHT NOTICE

The report and all the content remains the sole property of Renewable Resources (Pvt.) Ltd
(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,
published, broadcasted 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 illustrations, which are
extracted from this report. Except with the prior written consent of RE2, this report is not to be
referred or quoted in whole or in part, in any prospectus, registration statement, offering
circular, public filing, loan or other agreement or document.
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DOCUMENT INFORMATION

Purpose and Scope:

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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1 EXECUTIVE SUMMARY

Located on the western stretch of the South Asian Continent, The Islamic Republic of Pakistan is
largely under the influence of a 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 energy 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
woridwide spurred the Pakistan Government to find alternative sources, including wind power.

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

At 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 98 MW and one of 30 MW) have achieved
financial close and entered construction.

The origins of the Indus Group, project sponsoring company, lie in the early 19th century when
the cotton trading and ginning was started in the city of Lyallpur (Now Faisalabad). By the time
of partition the company had grown to include enterprises in cotton ginning, vegetable oil and
a flour mill. Today the Group comprises of four cotton ginning factories, five yarn spinning mills
and a country’s largest terry towel factory, all equipped with the latest world class textile
technologies.

As a Group, Indus has an Installed capacity of 239,000 spindles and 120 ipoms with a yearly
export volume of 118,000 tons. To manage such a large capacity, the group comprises of four
distinct companies. These include two Listed Companies i.e, Indus Dyeing and Manufacturing
Company Limited and Sunrays Textile mills Limited, both are listed in Karachi Stock Exchange,
and two Unlisted Public Companies i.e, Indus Lyalipur Limited and Indus Home Limited.

Indus Group has 9000 emplioyees, and total fixed assets of USS 98 Miliion. The Group's
production numbers are also remarkable; nearly 100,000 tons of Yarn and 18,000 tons of Towel
is produced per year. Its annual cotton ginning capacity is close to 13,600 tons. Having 8
manufacturing plants in 4 locations, the group has an installed capacity of 239,000 spindles and
120 looms. The group also has in house power generation of 30 MW. Its yearly export volume is
almost 118,000 tons and reached total annual sales of USS$ 345 Million in the year 2014.

Indus Wind Energy Ltd is sponsored by Indus 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 Indus Wind Energy Ltd for developing this project.
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1.1 PROJECT OVERVIEW AND SITE

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 330
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 1.

Figure 1: Indus Wind Energy Ltd Site overview

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

attached as Annex Il

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

The Project site consists of 428 acres of land and the Project shall have an installed capacity of

50 MW

1.1.2 Project Status and Calendar

The project calendar is given on the next page:

Document Title:

Feasibility Study of SOMW Wind Project
for Indus Wind Energy Limited in
Jhimpir- Sindh

Consultant Name:

Document No.

Approval Date:

Renewable Resources (Pvt.) Ltd RE2-141-188-001 March-16
Project Sponsor: Document Issue:; | Page
indus Group 01 19




4

Table 1-1: Project Planned Milestones

R MIlotTON

Approvl of Feasibility Study
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Table 1-2: Project Construction Schedulin

Construction of Temporary Establishment

Construction of Substation

Sugipa it G

Cables and Interconnection

S rcct oA aInst 5t

Testing and Commissloning of EBOP

o

Mestingand Commission ROV o

AP o e v

EPA Tests and Reliability Run Test

Document Title: Consultant Name: Document No. Approval Date:
Feasibility Study of 50MW Wind Project for Renewable Resources (Pvt.) Ltd RE2-141-188-Q01 March-16

Indus Wind Energy Limited in Jhimpir- Sindh Project Sponsor: Document Issue: Page

Indus Group 01 21




1.1.3 Wind Resource Assessment (WRA)

A separate study has been carried out for the WRA including complete analysis of wind data
and long term correlation.

1.1.4 Energy Yield Estimates

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

1.1.5 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
Geotechnical Investigation Report is attached as Annex V.

1.1.6 Design of Civil Works

Information related to the civil works is given in Section 12.

1.1.7 Design of Electrical Works

Information related to the electrical works is given in Section 13.

The Project has an installed capacity of 50 MW, using wind turbine generators (WTG), each with
a 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
power lines. The power from the turbine 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 132 kV power lines.

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

Please refer to the Grid Interconnection Study attached as Annex VI.
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1.1.8 Construction Management

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

1.1.9 0 & M Management

The O&M shall be managed by the O&M Contractor for initia! 2 years of Warranty Period
followed by a complete Field Service Agreement till end of five years of operations. The local
team shall remain part of the O&M and shall gradually take over after having On Job Trainings
(ouT).

0O&M management will be established with the principle of requiring “few on-duty staff”’. After
entering the electrical equipment 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
staff”.

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.

1.1.10 Environmental Management

Information related to the environmental management works is given in Section 15.

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

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
characteristics, noise levels, shadow forecasting, flora and fauna, land use pattern, and
socioeconomic conditions.

‘ 1.1.11 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.

A safety and health supervision department will be established on the wind farm, which is to be
in charge of the education, training and management of safety and health related issues after
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the project is put into operation. There will be safety personnel in the production section, and a
part-tirne worker for the routine safety 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 supervision 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 systemns of work sheet, operation sheet,
shift relief, patrol inspection, operation guardianship, maintenance and over-haul will be strictly
implemented. The Safety Regulation of the wind farm will also be carefully observed to
minimize accidents.

1.1.12 CDM Aspect

The Project 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 Protocol and
qualified for the application of CDM projects.

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

ANNEX - I: Pakistan Energy Profile and Global Wind Energy Stats
ANNEX - II: Transportation and Access Study Report

ANNEX - III: Wind Resource Assessment Report

ANNEX - IV: Energy Yield Estimates Report

ANNEX - V: Geo Technical Investigation Report

ANNEX - VI: Electrical Grid Interconnection Study Report
ANNEX - VII: Initial Environmental Examination (IEE) Report

Presently, the Project plans to opt for upfront tariff. Therefore Annex Il and Annex IV, being not
required for an upfront tariff, are not being submitted for approvai. If for any reason, the
Project is 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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1.3 PROJECT TEAM

1.3.1 Indus Wind Energy Ltd

cbmpany:
ihfrastructu , ;
busmess since 2007‘and have major Share in 200 MW thermal leerty Power. Plant

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

The Sponsors have a valid LO! 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.
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1.3.2 Renewable Resources (Pvt.) Ltd - Project Consultant

www.renewableresources.com.pk

Renewable Resources (RE2) is the professional technical advisor for the Project. RE2 is a
consulting company specialized in Renewable Energy (RE), Energy Efficiency (EE) and
Environment (Env) Projects. The company is owned by group of professionals who have been
intimately involved in the renewable energy program of Pakistan, and have a fundamental
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.

RE2 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
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.
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1.3.3

Power Planners International- Electrical and Grid Studies (PPI)

PP{ is a limited company registered in England and Wales and has a team of highly skilled and
experienced professionals. Power Planners is aiso registered with Saudi Electricity Company
(SEC), with Pakistan Engineering Council and Alternative Energy Development Board, Pakistan.
It is a renowned company in power sector in the field of power system analysis and planning
especially in the areas of grid interconnection studies of renewable energy resources such as
wind, solar, small Hydel etc. PPl comprises of enterprising group of professionals to provide
consultancy services for:

R
L

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 (IPPs),
Independent System Operators (I1SOs) 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.

Preparation of engineering, design and specifications for new power projects.

Training and developing the human resource in technical skills for power planning and
expansion of energy sources. PPI's engineers possess highly specialized skills, vast and
profound experience, and expertise of the advanced and latest state-of-the art software
prevailing in the contemporary power systems industry.

The team at PPl comprises of engineers having a work experience of 10 to 30 years with utilities
and consultant companies in Pakistan and Middle East in the fields of transmission planning,
power system analysis, load forecasting and generation planning for systems of wide range of
operating voltages.
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2 COUNTRY AND INDUSTRY OVERVIEW

The detailed stats and situation of energy in Pakistan, specific information and prospects of
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 load shedding to an extent which virtually suspends social life. 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
activities.

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 thermal
generation fuels employed are furnace oil and gas. OQil import is a significant burden on the
national exchequer. Import 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
investment in infrastructure, security difficulties and physical terrain concerns. Moreover, it
would still be an imported product.

Alternatives 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
and inflating import bill.

Looking at how the country’s future electricity needs might be met, wind has the potential of
being a strong contributor in future because of being an indigenous resource and available in
huge quantities in the country.
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3 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)}

% National Transmission and Dispatch Company (NTDC)

¢+ Central Power Purchase Agency Guarantee Ltd. (CPPA-GL)

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

3.1 MINISTRY OF WATER AND POWER

The federal Ministry of Water and 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.

3.2 NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
(NEPRA)

NEPRA has been created to introduce 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 provincial projects.
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3.3 NATIONAL TRANSMISSION AND DISPATCH COMPANY (NTDC)

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
Pakistan.

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

3.4 CENTRAL POWER PURCHASE AGENCY GUARANTEE LIMITED
(CPPA-GL)

CPPA-GL is an agency to purchase power from Wind power plants on behalf of NTDC. CPPA-GL
acts as a one window for ail 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 (IE) and testing of the
Project leading to 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
EPA.

3.5 Directorate of Alternative Energy, Energy Department, Govt. of
Sindh (DAE, ED, GOS)

The Directorate of Alternative Energy, Energy Department, Govt. of Sindh is responsible for
harnessing the alternative/renewable energy resources, addressed the relevant issues/matters
at provincial level, facilitates local and foreign investors and donors for promotion and
implementation of alternative energy/renewable energy projects, plan and implement project
through public funding, foreign grants, loans etc. and design alternative energy policy for
province and review it from time to time.
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4 CARBON CREDITS

The Kyoto Protocol to the United 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
uitimate 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 stabilize their emissions,
while Norway may increase emissions by up to 1%, Australia by up to 8%, and Iceiand 10%. The
six gases are to be combined in a “basket”, with reductions in individual gases transiated into
“CO, equivalents” that are then added up to produce a single figure.

Each country’s emissions target must be achieved by the period 2008 - 2012. It will be
calculated as an average over the five years. “Demonstrable progress” must be made by 2005.
Cuts in the three most important gases carbon dioxide (CO;), methane (CH,), and nitrous oxide
(N,0) will be measured against a base year of 1990 (with exceptions for some countries with
economies in transition). Cuts in three long-lived industrial gases — hydro fluorocarbons (HFCs),
per fluorocarbons (PFCs), and sulfur hexafluoride (SFg) - can be measured against either a 1990
or 1995 baseline. 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 year 2000, the richest industrialized countries (OECD members) will need to
reduce their collective output by about 10%. This is because many of these countries will not
succeed in meeting their earlier non-binding aim of returning emissions to 1990 levels by the
year 2000, and their emissions have in fact risen since 1990. While the countries with
economies in transition have experienced falling emissions since 1990, this trend is now
reversing. 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
if no emissions-control measures are adopted.

The Kyoto Protocol provides that nations can redeem a part of their climate protection
commitments by implementing projects aimed at reducing emissions in other countries. These
projects are primarily to be carried out by the private sector.
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These investment projects can financially benefit from generating additional emissions
reductions as compared to a business as usual case.

4.1 EMISSION REDUCTION MECHANISMS

There are three methods in Kyoto Protocol which permits the acquisition of emissions credits
by means of project-based investment abroad.

4.1.1 Emissions Trading

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
industries etc. The Kyoto Protocol says that it is ok to trade in emissions, but that it should not
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.

4.1.2 Clean Development Mechanism (CDM)_ o

Clean Development Mechanism (CDM) allows richer countries to offset their CO, emission
against the emissions prevented when technology that cuts down on greenhouse gas emissions
is deployed in poor countries.

4.1.3 Joint Implementation (]I)

Joint Implementation (also known as Activities Implemented Jointly) is where developed
countries invest in emission-reducing activities in other industrialized countries, and gaining
reduction units as a result.
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4.2 ROLE OF CDM IN THE INDUS WIND ENERGY LTD PROJECT

The Project is a power generation project with renewable resource and zero emission. 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 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 favorable 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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5 WIND INDUSTRY IN PAKISTAN

5.1 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 almost 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 most of the
suppliers are keen for the Pakistani market. One factor could be the Pakistani market getting
matured. Now GE, Nordex, Vestas, Gamesa and Goldwind are all active in the market.

5.1.1 Letter of Intent (LOI)

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

5.1.2 Land Allocation by AEDB / GOS

AEDB and DAE, Energy Department, GoS have got approx. 31,000 acres of land from GOS and
further allocated land to Wind IPPs.
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5.1.3 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:

Company _

Capacity

NNty

‘Energy Ltd "

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

Company Capacity
(Mw)
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5.1.4 Projects at Advanced Development Stages

Following projects have reached the Generation License / Tariff stage:

5.1.5 Projects at Initial Development Stages

Capacity (MW)

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

Company

Capacitx(MW
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5.2 TARIFF REGIME IN PAKISTAN

5.2.1 Negotiated Tariff for Wind IPPs

The initial regime was of a negotiated tariff, which is still applicable. The Project Company
justifies all expenses and financial 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.

5.2.2 Upfront Tariff for Wind IPPs

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 full 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
tariff regains its 100% value. This scheme is to intensify the high efficiency WTGs.

Most of the projects now prefer upfront tariff. Indus Wind Energy Ltd will also be opting for the
upfront tariff.
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6 PROJECT IN TERMS OF POLICY FRAMEWORK

6.1 LETTER OF INTENT (LOI)

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 LO! and in accordance
with the timeline mentioned.

6.2 ACQUISITION OF LAND

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

6.3 FEASIBILITY STUDY

The feasibility study of the Project is being finalized in this document.

6.4 GENERATION LICENSE

Rights to produce and sell electricity in Pakistan are granted by NEPRA through “Generation
License”. Project Company will file an application to NEPRA for Generation License which
authorizes a company to produce and sell electricity in the country.

6.5 TARIFF DETERMINATION

A separate application shall be prepared for approval of upfront tariff.
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6.6 LETTER OF SUPPORT (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 !A 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 Project Company before issuance of LOS.

6.7 ENERGY PURCHASE AGREEMENT (EPA)

Agreement between the Power Purchaser and the Project Company is called Energy Purchase
Agreement (EPA). This agreement lists terms and conditions for the sale and purchase of
electricity between the two companies. As soon as the feasibility study is submitted and
upfront tariff is filed, the Project Company shall enter into the discussions of EPA. This is going
to be a significant step in the project development.

6.8 IMPLEMENTATION AGREEMENT (IA)

The Implementation Agreement {IA) provides security to the sponsors and lenders against the
performance of the power purchases through guarantees from Government of Pakistan. Its
discussions shall start alongside the EPA.

6.9 FINANCIAL CLOSE

Upon approva! of feasibility study, grant of generation license, determination of tariff and the
signing of project documents (EPA and IA); the Project Company shall move forward to
complete the financial close. However, the discussions with lenders have already been started.
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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 LOI from Energy
Department Government of Sindh (“EDG0S”) and has been allotted 428 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:

Figure 3: Overview of Indus Wind Energy Ltd Site
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7.2 SITE DETAILS

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

Figure 4Figure 4.

Katach

Figure 4: Indus Wind Energy 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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7.3 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 one of the major ports of Pakistan, is the point of delivery of
equipment for the proposed wind power project. The details are given in Annex II.
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7.4 CLIMATIC CONDITIONS

Table 7-1: Maximum & Minimum Temperatures in Jhimpir Region'

! Meteorological Department of Pakistan
? Meteorological Department of Pakistan

The climate of the southern parts of Sindh is characterized by fluctuating temperatures and
sparse rainfall. The summers are hot and humid with average temperature ranging between
33°C to 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:
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7.5 TELECOMMUNICATION

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

7.6 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.

Document Title:

Feasibility Study of 5S0MW Wind Project
for Indus Wind Energy Limited in Jhimpir-
Sindh

Consultant Name:

Document No.

Approval Date:

Renewable Resources (Pvt.) Ltd | RE2-141-188-001 March-16
Project Sponsor: Document Issue: | Page
Indus Group o1 46




8 WIND RESOURCE ASSESSMENT AND ENERGY
YIELD ESTIMATES

The detailed wind resource assessment report and energy yield estimates have been prepared
as Annex Il and Annex IV of this document respectively. At present, these studies are not being
submitted with this feasibility study to DAE, Energy Department, Go$S as the Project plans to opt
for the upfront tariff determined by NEPRA.
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9 SELECTION OF WTG AND EPC CONTRACTOR

Indus Wind 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:

Turnkey EPC proposais 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 better prospective options to make a final sefection.

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

a) The quality of WTG and Type Certification according to site suitability
b) The quality and certifications of EBOP eguipment

c) The ultimate energy yield potential at P90 for the Project

d} The total EPC cost and resultant tariff / IRR

e) Technical guarantees, warrantees and obligations

f) Time for Completion
6 g} The commercial and legal terms of the EPC package
At the moment, the entire feasibility is based on all WTGs mentioned in this section. The

Project plans to make a final selection of the WTG and EPC Contractor by the time the stage for
Generation License and Tariff of the Project is reached.
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10 GEOLOGICAL CONDITIONS

In order to collect detailed regional geological information, Indus Wind Energy Ltd hired
professional services of Soil 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 during February, 2016. The average drilling depth is 20 m. The complete
Geotechnical Investigation Report is report is attached as Annex-V.

10.1 OBJECTIVES OF GEOTECHNICAL STUDIES

»
L

To execute 06 boreholes, at the site of each proposed turbine [ocation, 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.

*
L

L/
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10.2 GEOLOGY OF KARACHI REGION AND SURROUNDINGS

Geologically Karachi trough is located on the southern extension of the Kirther foided
structures. It carries marine terrigenous and calcareous terrigenous Oligocene and Neogene
sediments. Geological structure map of Karachi is shown in figure above.

The folds in the Palaeogene 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 delta 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 somewhat an asymmetrical Synclinorium.

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

»

< Northern Relatively Uplifted Region

< Southern Sub Merged Region
<+ Western Monocline

The tectonic map of Pakistan, Geological and Sub Surface details of Jhimpir are shown in Figure
8 & Figure 9:
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10.3 SEISMOLOGY OF KARACHI REGION

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

Table 10-1: Earthquake Records around Karachi

Longitude  Latitude  Depth (km) Richter Scale  Modifted Mercalli  Location
[ntensity
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The seismic parameters of Karachi region are given in the table below along with the map in

Figure 10:

Table 10-2: Seismic Parameters of Karachi
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10.4 FIELD WORK

10.4.1 Borehole Drilling o
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 drilied 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
drilling 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.

10.4.2 Rock Core Drilling

Rock core drilling relates to the procedure in which underlying rock is investigated by coring so
as to obtain samples for classification, to determine the quality of rock, and to check for
possible 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
circulating 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 sampie 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
calculated for a general evaluation of rock quality encountered. Suitable core samples were
preserved for shear strength characteristics.
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10.4.3 List of Field and Lab Tests

Geotechnical 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
sampling:

.
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Grain Size Analysis

Liguid and Plastic limits

Natural Moisture Contents

Density

Specific Gravity

Direct Shear Test

Unconfined Compressive Strength of Rocks
Chemical Test
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10.5 CONCLUSIONS OF GEOTECHNICAL STUDIES

The Geo technical Investigation for Indus Wind 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 soi!l 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
laboratory tests and the expected loads being transferred to the founding stratum, allowable
bearing pressures for shallow foundations at depth of 1.5meters. Exposure to chloride and
sulphate salts is ‘negligible’ for soil; therefore, Ordinary Portland Cement (OPC) should be used
for underground concreting.
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11 CIVIL ENGINEERING 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.

.‘0

*

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.
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12 ELECTRICAL ENGINEERING DESIGN

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), complete 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.

The dispatch voltage shall be 132 kV. There will be a two-stage step voltage, one step up to MV
level at each WTG level through individuai 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 will 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 at 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
infout. The connection of the RMUs to the main MV Switchgear shall be achieved by under-
ground 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 to 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 all
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
equipment shail be of reputable manufacturers, confirming to the requirements to be spelled in
detail in the EPC Contract and in the EPA. Further, the detailed electrical design will be subject
to approval of both Indus Wind Energy 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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13 CONSTRUCTION MANAGEMENT

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 Indus Wind Energy Ltd shall become
to supervise and monitor everything.

Indus Wind Energy Ltd personnel will supervise construction activities right from the beginning.
Indus Wind 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.

indus Wind Energy Ltd requires careful management for construction. To achieve this, Indus
Wind Energy Ltd will prepare a Construction Management Master Plan taking into account all
relevant aspects. The master plan shall be regularly reviewed, 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 operations correctly, Indus Wind Energy Ltd shall have a
consultant as a “Construction Supervisor” who shall supervise the quality and progress of all
contractors and give approvals of the milestones.
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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:

Table 13-1: Project Construction Scheduling

Construction of Temporary Establishment
0
Construction of Substation
pply, of WIGSand:

Cables and Interconnection

oryal

£ ofE

Tt T e

EPA Tests and Reiiability Run Test
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14 Initial Environment Examination (IEE)

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

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 available secondary
information 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 to 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
selection 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 surrounding areas due to
generation of direct and indirect employment opportunities.

*,
[

There is 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 properly taken care.

Proper GRM will have to be implemented by Indus Wind Energy Ltd to 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 mitigation measures identified in the EMP. Adequate provisions are
being made by Indus Wind 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 water 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 Indus Wind Energy Ltd, 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 effect on the regular life of people.

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

Most 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
important water supplies and resources. 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 fauna 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
generation with low Environmental foot prints.

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. The
potential cumulative and residual impacts of the project as a whole indicate that the project is
classified 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 primarily the responsibility of the contractors. Hence, the proposed
project has limited adverse environmental and social impact, which can be mitigated following
the EMP and shall be a poliution free renewable source of power generation with small
environmental foot prints.

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

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 favorable and it is feasible to develop the project based on
General Eiectric 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 js 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 employment opportunities and contribute in environmental
sustainabiiity of the area.

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

The project site is conveniently located close to the grid of HESCO and NTDC. However, the
remaining Grid Interconnection study 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 IA. The
Project may also enter into discussions with lenders at some stage.

It is 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 Indus Wind
Energy Ltd Project would be a valuable addition to the National Grid for generating electricity
and contributing to overcome the current energy crisis of Pakistan.
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Annex-E

INITIAL ENVIRONMENTAL EXAMINATION APPROVAL
INITTAL ENVIRONMENTAL EXAMINATION REPORT




Reference No: EPA/ 2.0!61'03“'} jﬁ{v/-'a;-:“ :
INVIROSNENTAL PROTECTION 161

GOVERN Mﬁ .3\77 (ff MY
Pist# 8727, Sector J3

P" ﬂvh SUTEIE

THBES]

2NE

Date: 30-02-201¢

SUBJECT:-DECISION ON INITIAL ENVI’RONMENTAL EXAMINATION (IEE).

1. Name & Address of Proponent; Mr. Adil Ashraf Chisf Financial Officer Mrs Indus Wing
Energy limited

2. Descriptfon of Project: Construction of 30 MW Wind power project
3. Location of Project: e .
1ee Jhampir District Thata Sindh
4. Date of Filing of 1EE: 17-03-2016
. 5, After careful review of the [nitial Environmental Examination (JEF) report, the Environmental Protection

Agency (EPA), Sindh accord iis approval subject to the following conditions:

a. The mitigation mecasures provided in the TEE report and implementation of Envirenmental
Management Plan shall strictly be followed by the proponent to minimize or reduce the hnpacts on
physical and biological environment. As for this, cost of EMP shall sevarate be allocared and be o-
of the render émnmem

b. The" *prewct praponent makes ensure to ireat effluent generated from sewerage & waste water
generated from the project activities and reduced its concentration at permissible level for
compliance of National/Provincial Environmental Quality Standards (NEQS/SEQS) prior to
discharge. However, the discharge should be planned away from environmental sensitive areas, with
special attention to high water tables, vulnerable aquifers, and wetlands, community receptors.
including water wells, water intakes and high value agriculture land.

¢ The gaseous emissions (SO;, NOx, & COj and particulate matters released from all construction ang
utilities machineries shall conform/meet to the National! Provincial Environmental Quality

. Standards (NEQS/SEQS) all the time; at no fime, the discharge/emission levels shall ga higher than
stipulated standards ofthis office.

d. The machmery uwsed for construction or other project activities shall micet the NEQS/SEQS
positively. However, proponert shall possess environmental and safely titness certificate prior o use
af the machinery equipment.

e. The impact on Water, Air, Soil and noise shall be minimized by adopting adequate precautionary

measufes as stipulated in carrent national and international guidelines (Pak-EPA, IFC, Warid Bankd

Alwavs Rememberoe Renve, Hoduee 0 A
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All the types of adversely affect of wind project on local environment shall be reduced by means of
mitigation efforts that should be complered during the design. consmuction, and operation phase of
wind warm by proponent in order to avoid damages to vulnerable ecological svstems

The project proponent shall bound to adopt effective mitigation measures with respect to
environmental issues posed by wind turhines that includes wildlife safety. bio-saferv divtarhance,
noise, visuai poliution, electromagnetic inferences and local climate change.

The project proponent shall follow current national and internat:onal guidelines with respectss wons

nergy st ay OPIC & 3FC Jumrg consractiop, opzration & Jesonr
activities.

The Wind Energy induced environmental impacts on birds. bats, and oher physico-chanical
parameters i.c. temperature, ambient air, water, and noise qualitv should be minimized & monitored
by independent Monitoring Consultant (IMC) having expertise in carrying out Environmenial &
Sccial Tmpact monitoring. In addition, the IMC wiil monitor the mpiementation of the
Euvironmental Management Plan, HSE Management System., CSR Plan Implementation and
commitments made in [EE report same will be submitted to EPA on quarterly basis. The propuanen
shall identify and report HSE and CSR performance in monitoring reports including near misses.
accidents, lost time incidents (LTI _
The vegetarion of the disturbed project area should be replanted soon as afier completion of
construction work in arder to overcome or reduced the impact of sol! erosion.

The waste generated from project activay shall confirm to dispose as enviromment fifemil mer

as noa-hazardous waste shall be disposed = designated srg approved wasme Snjuss 5oy Ll
hazardous waste shall be transferred/disposed off only in a manner as prescribed in Waste
Management Rules 2014 of Sindh EPA

The Project proponent shall prepare on-site & off-site emergency plans for fires-safety, spiltage
control, human accidents ect; as disaster risk management and other as per extent rules in t_his regard.
A complete Occupational. Health. Safety and Environment (HSE) commissioning management
system shall be developed. implemented and monitored for compliance as per nationai i{ available
or international gnidelines. For this purpose, HSE setup should be supervised by a designated HSE
officer at the senior level with sufficient administrative and technical authority to pecform ihe
designated functions. And proponent shall make sure that the operating instructions and cmergency
actions are made available to every workeriabor at the site. Moreover, proponent shall placz el
required resources and take necessary safety measures to prevent any incident and accident o humar
during project activity

The proponent shall ensure that no untormunate 1'SE incident(s) are caused due 1o consiriciom i

operetion of project. The cost of damage to the environmant, ; and life of the peopleorkers

shall He on the proponent.



If project proponent is storing bulk diesel’ furnace oil ‘then project proponent bound to obtain
necessary approval from Department of Explosive.

The project proponent shail have secondary containment equivalent 1o 110% of storage capacity for
safety measures and prevent from soil centamination. However, chemicals of any forms {solid.
liquid. gases) shall be handled by wearing personal protective equipments (PPEs) and care shali be
taken to prevent any spillage.

The proponent shall ensure that emissions/effluents from project acinine do not mose 3o
unaccaptable risk to human health or become nuisance to the neighbernond

For ali engineeﬁiié ‘designs, NFPA (National Fire Protection Authority) codes will be fo'lowed
Standard fire and smoke detéction and protection devices such as alarms, sprinklers. fire hoses and
hydrants will be provided at all eritical locations.

This approvai is accorded only for the construction of project activity and proponent shall suhmil
separate EIA or IEE as required under EIA/IEE regulation 2014 o SEP ACT, for any cnnancemen!
or charige in the design of project.

Under the CSR policy, community development scheme should be initiaed after asscssmen of
needs of community in terms of formal social assessment and CSR implementation plan

The proponent shall ensure that maximum unskilled and skilled work{orce employvment be made
locally preferably near/around project area and in compliance with all the applicable laws with
respect to employment, working hours, compensation and benefits ete respeciively.

Proponent shall facilitate EPA Officer(sVOffictal(e) as and when required for inspecuon o
comphiance status under provisions of Sindh Environmentai Protection Act I0i= rues ang
regulations framed there uinder and the coriditions laid down in this approval '

The Department reserves fthe right to stipulate additiona! conditions, if found necessary and the
company/ project proponent in a time bound manner will have to implement those conditions.

No violation of any regulations, rules, instruction und provision of SEF Act. 2014, shaﬁl] be made
and in case of any such violation of the rules/laws in the approval shall siand cancelled without an:

further notice.

Al the environmental conditions of this appreval shall be incorporated in the terms and conditions off
Erngineering, Procurement, Construction {(EPC) & Operationa! & maintenance (O & M) tender document of
the project for commitment and compliance.

The_proponent shall be liable for compliance of SEP Act 2014 & EIA/IEE Regulations 20}, » force
relating to conditions for approval, confirmation of compliance, entry, inspection and monitoring

with effect from date of issvance

The proponent shall be liable for compliance of EIA/IEE Regulation 2014 of SEP ACT 2014, which direct

for conditions for epproval, confirmation of compliance, entry, inspectior and monitoring.
This epproval is issued only for construction phase howevpr?, ity for this approval is three years




10. This approval shall be treated as null and void if all or any of the conditions mentioned above, is are no:

complied with. This approval does not absotve the proponent of the duty to obtain any other approval or

consent that mav be required under any law in force.

Y

Waris Ali Gabol

' Deputy Director Terhs
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EMP Environmental Management Plan o ]

EPA Environmental Protection Agency )

NEQS National Environmental Quality Standard

BOD Biological Oxygen Demand

CcoD Chemical Oxygen Demand ]

ESRP Environment & Social Review Procedure -

OPIC Overseas Private Investment Corporation B

IFC International Finance Corporation (World Bank Group)

ADB Asian Development Bank __jﬁ*m

OPIC Overseas Private Investors Corporation . S

ICBC industrial and Commercial Bank of China

EWEA European Wind Energy Association -

PEPC Pakistan Environmental Protection Council -

SEPA Sindh Environmental Protection Agency . L

SS Suspended Solids -

WWF World Wide Fund

SDPI Sustainable Development Policy Institute -

NTDC National Transmission & Dispatch Company

NEPRA National Electric Power Regulatory Authority ]

PEPA Pakistan Environmental Protection Agency

EPC Engineering, Procurement & Construction -

0&M aﬁeration and Maintenance ]

COM Clean Development Mechanism S

IWEL Indus Wind Energy Limited -

AEDB Directorate of Alternative Energy, Energy Department Government _
of Sindh )
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Definitions

Act means the Pakistan Environmental Protection Act, 1997 and Sindh

Environmental Protection Agency Act 2014

Aesthetic Value/Aesthetic Quality beauty or landscape (of an area)

Activation Energy - Activation energy of a reaction is the amount of energy
needed to start the reaction.

Active Heating System - A solar water or space-heating system that moves
heated air or water using pumps or fans

Alternative Fuel - A popular term for "non-conventional" transportation fuels
made from natural gas (propane, compressed natural gas, methanol, etc.} or
biomass materials (ethanol, methanol).

Ampere - A unit of measure for an electrical current; the amount of current that
flows in a circuit at an electromotive force of one Volt and at a resistance of one

Ohm. Abbreviated as amp.

Anthropogenic - Made or generated by 2 human or caused by human activity.
The term is used in the context of global climate change to refer (o gaseous
emissions that are the result of human activities, as well as other potentially
climate-altering activities, such as deforestation.

Carbon Dioxide - A colorless, odorless noncombustible gas with the formula CO2
that is present in the atmosphere. It is formed by the combustion of carbon and
carbon compounds (such as fossil fuels and biomass) and by respiration, which is
a slow combustion in animals and plants, and by the gradual oxidation of organic

matter in the soil

Chemical Energy - Energy stored in a substance and released during a chemical
reaction such as burning wood, coal, or oil.

Cumulative Effects - A project’s effect on the environment combined with the
effects of projects and activities (past, existing or imminent). These may occur
over a certain period of time or distance.

A
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Contamination introduction of impurities in the environment
Deforestation - The net removal of trees from forested land.

Direct Current - An electric current that flows in only one direction through a
circuit, as from a battery.

Electrical Energy - The energy associated with electric charges and their
movements.

Electricity - A form of energy characterized by the presence and motion of
elementary charged particles generated by friction, induction, or chemical
change.

Electricity Generation - The process of producing electric energy or thc amount
of electric energy produced by transforming other forms of energy, commonly
expressed in kilowatt-hours (kWh} or megawatt hours (MWh).

Electric Motor — A device that takes electrical energy and converts it into
mechanical energy to turn a shaft.

Electric Power - The amount of energy produced per second. The power
produced by an electric current.

Emission - A discharge or something that is given off; generally used in regard to
discharges into the air. Or, releases of gases to the atmosphere from some type
of human activity (cooking, driving a car, etc). In the context of global climate
change, they consist of greenhouse gases (e.g., the release of carbon dioxide
during fuel combustion

Energy Consumption - The use of energy as a source of heat or power or as a
raw material input to a manufacturing process.

Environment- The components of the earth including
(a) Land, water and air, including all layers of the atmosphere;
(b} Al organic and inorganic matter and living organisms; and
(c) The interacting natural systems that include components referred to

in (a) and (b).

Environmental Component - A fundamental element of the natural and human
environment, such as air, water, soil, terrain, vegetation, wildlife, fish, avifauna

and land use.

4
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Environmental Effect - With respect to a project, any change that the project
may cause in the environment, including any changes to health and socio-
economic conditions, physical and cultural heritage, and current fand and
resources used for traditional purposes by Aboriginal persons. Also included are
changes to any structure or site that is of historical, archaeological,
paleontological or architectural significance, and any change to the project that
may be caused by the environment

Environmental Assessment a technique and a process by which information
about the environmental effects of a project is collected, both by the developer
and from other sources, and taken into account by the planning authority in
forming their judgments on whether the development should go ahead.

Environmental Management to carry out the developmental activities in
sustainable manner '

Global Warming - An increase in the near surface temperature of the Earth.
Global warming has occurred in the distant past as the result of natural
influences, but the term is today most often used to refer to the warming some
scientists predict will occur as a result of increased anthropogenic emissions of

greenhouse gases.

Greenhouse Effect - The effect of the Earth's atmosphere, due 1o certain gases,
in trapping heat from the sun; the atmosphere acts like a greenhouse.

Greenhouse Emissions - Waste gases given off by industrial and power plants,
automobiles and other processes.

Greenhouse Gases - Gases that trap the heat of the sun in the Earth's
atmosphere, producing the greenhouse effect. The two major greenhouse gases
are water vapor and carbon dioxide. Lesser greenhouse gases include methane,

ozone, chloroflucrocarbons, and nitrogen oxides.

Grid - The layout of an electrical distribution system.

Habitat the general place or physical environment in which a population lives

Impact on Environment means any effect on land, water, air or any other
component of the environment, as well as on wildlife harvesting, and includes
any effect on the social and cultural environment or on heritage resources.

Megawatt - A unit of electrical power equal to 1000 kilowatts or onc million

watts.
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Methane -A colorless, flammable, odorless hydrocarbon gas (CH4) which is the
major component of natural gas. It is also an important source of hydrogen in
various industrial processes. Methane is a greenhouse gas.

Mitigation - With respect to a project, the elimination, reduction or control of
adverse environmental effects, including restitution through replacement,
restoration, compensation or any other means for any damage to the
environment caused by such effects.

Monitoring - A continuing assessment of conditions at and surrounding the
action taken with respect to a project. Monitoring determines whether effects
occur as predicted, operations remain within acceptable limits and if mitigation
measures are as effective as expected.

Offshore - The geographic area that lies seaward of the coastline. In general, the
coastline is the line of ordinary low water along with that portion of the coast
that is in direct contact with the open sea or the line marking the seaward limit

of inland water.

Offshore Reserves and Production - Unless otherwise dedicated, energy source
reserves and production that are in either state or Federal domains, located

seaward of the coastline.
Organic Waste - Waste material of animal or plant origin

Power - The rate at which energy is transferred. Electrical energy is usually
measured in watts. Also used for a measurement of capacity.

Power Degradation - The loss of power when electricity is sent over long
distances.

Power-Generating Efficiency - The percentage of the total energy content of a
power plant’s fuel which is converted into electric energy. The remaining energy

is lost to the environment as heat.
Power Piant - A facility where power, especially electricity, is generated.

Recycling - The process of converting materials that are no longer useful as
designed or intended into a new product.
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Residual effects - Effects that remain after mitigation measures have been
applied.

Soil Erosion physical removal of soil either by wind or by running water
Siltation accumulation of silt in a water body

Subsidence the sudden collapse of land into a hollow beneath it

Transformer - A device which converts the generator's low-voltage eleciricity 1o
higher-voltage levels for transmission to the load center, such as a city or factory.

Transmission (Electric) - The movement or transfer of electric energy over an
interconnected group of lines and associated equipment between points of
supply and points at which it is transformed for delivery to consumers or is
delivered to other electric systems. Transmission is considered to end when the
energy is transformed for distribution to the consumer.

Transmission Line - A set of conductors, insulators, supporting structures, and
associated equipment used to move large quantities of power at high voltage,
usually over long distances between a generating or receiving point and major
substations or delivery points.

Transmission System (Electric) - An interconnected group of- electric
transmission lines and associated equipment for moving or transferring electric
energy in bulk between points of supply and points at which it is transformed for
delivery over the distribution system lines to consumers or is delivered to other

electric systems.

Wetland, a lowland area such as a march or swamp that is saturated with
moisture, especially when regarded as the natural habitat of wildiife

Wind - The term given to any natural movement of air in the atmosphere. A
renewable source of energy used to turn turbines to generate electricity.

Wind Machine - Devices powered by the wind that produce mechanical or
electrical power.

Wind Tower - Devices, some as tall as 120 feet, which lift wind turbinc blades
high above the ground to catch stronger wind currents.
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Executive Summary

Arch Associates ~Management Consultants & Trainers was awarded the contract
to conduct the Initial Environmental Examination (IEE) study for the 50 MW Wind
farm proposed by Indus Wind Energy Ltd (IWEL)

This report predominantly documents the environment impact assessment with
respect to thefollowing parameters

e Site Selection for Wind Farm

® Project Design w.r.t. Micrositing, Wind farm Layout, Hub height, Rotor

diameter, Flickering effect, Noise impact etc

¢ Construction Phase

* Operational Phase

s Decommissioning Phase

The project development phase has recently started after getting the Letter of
Intent (LOI) from Directorate of Alternative Energy, Energy Department
Government of Sindh and land allocation from Government of Sindh (GoS) on
January 14, 2016. Many information aspects are not yet available at the time of
compiling this report, therefore the approach for environmental aspect
identification and impact assessment was based on MECE (Mutually Exclusive,
Collectively Exhaustive) methodology which directs to include broad range of
aspects w.r.t. financing arrangement, regulatory requirements and controls of
lender, turbine type, wind farm layout etc based on current under construction

and operational wind farm projects in same region.

The IEE study process for this wind farm project make use of all International and
National guidelines related to Wind Farm Projects Design, Construction and
Operation. The initial project development phase of this project forms the basis
of including broader range of lender regulatory framework.

Most common International lenders regulatory framework are from IFC/World
Bank, OPIC, EWEA, ADB, Bank of China, ICBC and National regulatory framework
is published by the Pakistan Environmental Protection Agency (Pak EPA), Sindh

Environmental Protection Agency (SEPA).

—
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Similarly Equator Principles (EP) is focused during the enwronmenta} assessment
of this project as EP is the tool used by International lender for risk assessment.

The land for the proposed wind farm is located in Jhimpir, District Thatta, Sindh
and is spread over an area of 428 acre. Currently wind mast has been installed
and micrositing data collection and topographic survey including geological
testing is in process. Based on the micrositing data, available technologies,
financial considerations and experience of existing operational wind farms with
existing turbines, turbine manufacturer and its make and model will be decided.
Similarly application for tariff determination and generation license will be
applled after completion of Grid Interconnectivity study, selection of EPC and

0O&M contractors

Indus Wind Energy Ltd (IWEL) will own the 25% of equity while for the remaining
financing arrangements will be explored from International Lenders or local
Banks or a consortium of International lenders or local Banks and the selection of
financing source, mode and mechanism will be based on financial models.

Currently the project cost is estimated to be around USD 113 million. The project
is expected to produce 151 GWh of electricity and the electrical power produced
by this farm will be purchased by CPPA and distributed on national grid by NTDC.

The environmental impacts were assessed in compliance with relevani Pakistan
and international environmental legislations and guidelines related to wind farm

projects development and operations.

Since the project is located in an area which was historically reported as the
major and significant migratory bird’s route during winter, therefore thc
environmental impact related to mortality of birds due to wind turbines is also

evaluated along with any human resettlement.

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 this Jhimpir area falls among the best wind

corridors w.r.t. wind power generation.

Data on the pre—existihg environmental baselines were collected with a site visit
and through literature survey,

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
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possible impacts on soil.

Environmental Impacts and Mitigation
An environmental impact is assessed by first identifying the potential impact,

followed by evaluating and quantifying (where possible) the impact before
interpreting its significance. Environmental screening is a process through which
the range of potential effects is evaluated to identify those that merit detailed

assessment.
For the proposed wind farm, the impacts that were screened out as not

requiring a detailed assessment are visual intrusion; archeological disturbance
(no archeological sites in the vicinity of the wind farm); hydrological interference
{no natural water courses in the vicinity of the wind farm); dust (it will be
generated mostly within the project area during the construction phase weli
away from dwellings); public safety (no dwellings or regular human activity in the
vicinity of the wind farm); and, cultural conflict (very short-term duration, that is,

during the construction phase).

A more detailed and thorough assessment was, however, carried out for the
impacts described below.

Loss of Habitat

The proposed project will acquire a 428 acre of land for the turbine towers and
right of way for the access road. No rare or threatened vegetation specics 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.

Burrowing taxa, such as rodents and reptiles, will face some loss of habitat
because of site preparation and access road construction.

The disturbance to wildlife will be minimized through management controls, such
as reducing the size of the fenced area to the extent possible; training project
staff to avoid killing or chasing wild animals; and minimizing noise generated by

project activities.

Disturbance to Birds

Though not a significant impact, wind turbines affect birds’ staging or roosling
because of the noise they create, or because their location forces birds to
change their migration paths. Studies indicate that wind turbines affect staging
or roosting birds up to a distance of 500 m. Raptors are the only birds to roost in

the desert portion of the proposed site.

ﬁ:l—l
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Avian Collisions

It has been estimated that between 100 million to well over 1 billion birds are
killed annually in the United States because of collisions with human-made
structures. However, wind generation facilities account for only 10,000 to 40,000

of these fatalities.
This indicates that avian collision mortality attributed to wind turbines is the

lowest when compared to other sources of mortality, and does not appear to
cause any significant population impact.4 Auditory and visuaf stimuli will be used
to warn birds of the turbines’ presence.

Waste Disposal

The main types of waste that will be generated during the construction phase of
the project are waste oil, camp waste, medical waste, demolition waste, packing
’ waste, and excess construction material. Every effort will be made to minimize
the waste generated while construction is in progress, and a spccial waste-
minimization program will be initiated. in addition, project management will be
responsible for all waste generated by the project until its final disposal. A waste
disposal site will also be developed, containing a lined landfill and a burn pit.
Furthermore, an inventory of all waste generated during the project will be

maintained.

Aircraft Safety

Although wind turbines can pose a safety hazard for low-flying aircraft, the Civil
Aviation Authority (CAA) has a detailed code that specifies the maximum height
of structures that are allowed in the vicinity of commercial airporis. The
proposed wind turbines will meet CAA safety standards and will not interfere

with aircraft.
_. Interference with Telecommunication Systems

The moving blades of a wind turbine can distort electromagnetic signals. In the
Jhimpir area, four different sources of electromagnetic signals may be affected:
the microwave communication link between Jhimpir and other towns of Sind,
the television rebroadcast tower in Nooriabad, the VHF omni-directional radio
(VOR) communication link, and the military radar. The wind turbines are not
expected to interfere with any of these sources of electromagnetic signals
because they are situated too far away from these facilities.

a\ I
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Land Use Conflict

Previously in 2008, the local community claimed that the district revenue
department of Thatta have record that the villages in this portion of land leased
by AEDB are the actually property of local community as these villagers are
settled here for more than 100 years. Local community has raised objection
regarding leasing of land by Sind Government to AEDB and by AEDB to private
companies with no consultation from and compensation to local community.

Nevertheless, the project’s footprint is only a small fraction of the total area of
the leased for windfarm and it involves no relocation or resettlement.

Itis, therefore, feasible for the wind farm and the project proponent intends to
cultivate Biofuels and this cultivated land will become the source of income for

the local community.

Employment Opportunities

There is a high expectation among the population of Jhimpir that the project will
generate significant local employment opportunities. Skilled or unskilled labor
brought in from outside Jhimpir is, therefore, likely to cause resentment in the
local community, reducing opportunities for human capital development and
creating tension between non-loca! labor and resident communities.

If suitably skilled labor is not available in Jhimpir itself, then residents of the
Thatta district will be given preference, followed by residents of the rest of Sind,
and then the rest of the country. Wherever feasible, local laborers will be trained
to enhance their skills. No person under the age of 18 will be employed on the

project.

Tourism Potential

At present, apart from a few occasional, local visitors, recreational visits to the
proposed wind farm site are rare. The installation of the wind farm is likely to

increase visitors {o the area.

Environmental Benefits

Given that wind power is a ‘clean’ source of energy, its key environmental
benefit is in terms of the emission offsets it provides. The wind farm will offset
between 39,409 to 87,265 tons of carbon dioxide equivalent per year depending
on the efficiency of the power plant that it will replace. Over a twenty-five ycar
time horizon, i.e. the assumed life of this project, the wind farm has the potential
to offset 0.9 to 2.1million tons of CO2 equivalents.

It will also offset between 145 to 323 tons of sulfur dioxide. The local benefits of
this are obvious in the sense that the ingestion of SO2 and particulates is harmful

/ 12
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for human health. Sulfur dioxide also contributes to acid rain. Therefore, if a
thermal power station option was exercised as opposed to the wind farm, the
additional cost of mitigating the SO2 and particulate emissions would have to be
borne.

The elimination of the need for fuel for generating electricity, such as high speed
diesel (HSD), by switching to wind power will result in the elimination of the
hazards associated with the transport and storage of flammable HSD and
hydrocarbon contamination risks from spills.

Another important benefit is in terms of the elimination of cooling water
requirements for the baseline case of diesel-based generation. It is estimated
that nearly 106,000 m3 of water will be conserved on this account in this water-
deficient region if the wind farm is developed instead.

Resulting from the investigation of the baseline conditions and the sitc
evaluation and the mitigation measures adopted by the IWEL, we are of the
opinion that the wind farm project having wind turbine rating from 1.5 MW upto
3.6 MW and hub height from 80 m upto 117 m will not have any adversc impact
on the birds collision impact, noise and flickering as the nature of change is not
creating any additional impact in the environmental baseline due to the static
nature of the environmental baseline. Therefore we recommend that wind farm
should be developed, constructed and operated without any significant and
permanent environment impacts if the recommendations of the environmental

management plan are followed.

N
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Introduction and Purpose of Study

Introduction
Background

Pakistan is facing severe energy shortages since 2006. The main reasons include
inadequate capacity addition, limited exploration, ineffective exploitation of
hydro and coal, renewable potential and inefficient use of energy resources. The
situation leads to a demand supply gap resulting in load-shedding of electricity
and gas. Pakistan continues to suffer from the power crisis as nearly one-third of
demand for electricity, during 2013-14 could not be met due to the supply
constraints. On average, the supply deficit of around 5,000 Megawatt (MW) was
experienced, while it touched the peak of over 7,000 MW in July 2014

The energy demand in Pakistan has largely increased during the last decades,
with an increment in the number of consumers by 83% between 1992 and 2006.

The expected electricity supply-demand gap is illustrated below

EIectncuty Supply Vs Demand

- 2010--=2051- -2012-.-2013 2014 2015 2016 2017
Expected Available Generation 18503 20814 21167 23368 23538 24408 25630 27481
Demand (Summer Peak) 19352 20874 - 22460 24126 25919 28029 30223 35504
Deficit 849 60 1203 -758 -2381 -3621 -4593 -8023

N s Electncny Demand lncreasmg@ 8% per Annum
Source : Private Power & Infrastructure Board - Govt of Paklstan o

Based on the above electrical power supply-demand deficit and the expected
power generation, below table illustrates the primary energy demand to cater

the expected available generation.

14
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There is rising need for alternate and renewable sources of energy, especially in
Pakistan whose progress and economic growth is strongly be indexed to its
development. With the finalization of China-Pakistan Economic Corridor {CPEC),
renewable energy projects in Sindh have been marked as the high priority
projects.

Based on this Pakistan revisited its energy mix model and the future energy mix
and electricity generation by renewable source is depicted below

[CATEGORY Renewable

PRIMARY ENERGY MIX
PLAN 2030
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[caTEGORY Oil

Nuclear
NAME] 12%

5%

ELECTRICITY
GENERATION BY SOURCE
PLAN 2030

At the same time, according to the World Bank Report of 2013 (Ref: Reducing
Poverty by Closing South Asia’s Infrastructure Gap) only 67 % of the population in
Pakistan has access to electric power. The remaining 33 % of the popuiation
without electricity lives in rural and mountainous areas. Due to the remoteness
of rough terrain, the extension of the national grid to these areas is
uneconomical. Development of renewable energy sources would provide
electricity to the remote areas and less-developed regions of the country.

Small-scale applications could provide power in remote and backward areas,
facilitating development of these areas, providing job opportunitiés to rural poor
and enhancing children’s welfare, health and education. In this sense, 14 micro
wind turbines were installed in 2002 for demonstration purposes in the regions
of Sindh and Baluchistan; they proved that small-scale wind farms are viable, in
both economic and technologic senses, for the electrification of remote
communities living far from the national grid. At the same time, large
applications, connected to the national grid, could help alleviate power
shortages in the country (Mirza et al., 2007). Therefore, renewable energies are
a suitable option for reducing the national energy deficit and at the same time
encourage the development of remote areas without access to electricity. .

Pakistan Wind Resource Mapping by USAID

In Pakistan major wind resource areas are

- Southeastern Pakistan especially
« Hyderabad to Gharo region in southern Indus Valley
» Coastal areas south of Karachi
¢ Hills and ridges between Karachi and Hyderabad

- Northern Indus Valley especially
« Hills and ridges in northern Punjab
« Ridges and wind corridors near Mardan and Islamabad




“Inttial Environmental Examination Report

" 50 MW Wind Power Plant, Jhimpir, Thatta, Sindh
Indus Wind Energy Ltd

— Southwestern Pakistan especially
* Near Nokkundi and hills and ridges in the Chagai area
¢ Makran area hills and ridges

— Central Pakistan especially
¢ Wind corridors and ridges near Quetta

¢ Hills near Gendari
- Elevated mountain summits and ridge crests especially in northern Pakistan

Windy land area and theoretical wind potential estimates indicates
— Class 4+ {good-to-excellent for utility-scale applications)
* 26,400 sq km, about 3% of Pakistan’s total land area (800,000 sq km)
* 132,000 MW of potential installed wind capacity (assumes 5 MW/sq
km)
- Good potential for many wind/diesel and off-grid applications
¢ Aimost 9% of Pakistan’s land area has Class 3 or better wind resource -

Pakistan
50 m Wind Power

[V PR

L)

Wirtd Power Class Scation
Raesapre CAnd Peanr  AWAT Kraed
Potarh & Ewmity 81 25

wmemT iy

Y it LA 1%
LA 2

o
PUDIE IR

(35
[P
i s e N [

S Lecmaoed oo 14010
N N R ] A Re
gt N1 an
» Wity apeamett g B © Y H 8 e 0 Sy et

a Vel 18 e ol tF

e

7,/ USAID

Wt -
e AL 38

R

we - i e H

a\ | 17

R
SO0O0IATHG



. Initial Environmental Examination Report
{ ef Plant, Jhimpir, Thatta, Sindh

ij‘lndt‘ls Wind Energy Ltd

PAKISTAN WIND ELECTRIC POTENTIAI

Good-to-Excellent Wind Resource at 50 m (Utility Scale)

Wind Wind Wind Wind Land | Percent Total
Resource | Class§ Power Speed Area | Windy | Capacity

Utility Wim? mis km? | Land | Installed

Scale Mw
Good 4 |J400-500 |69-74]18106 2.1 90,530
Excelient 5 [500-600]74-78] 5218 06| 26080
Excellent 6 §600-800[78-86| 2495 0.3 12,480 |
Excellent 7 > 800 >8.6 543 0.1 2720
Total 26,362 30| 131800

Asaumpotions

Instalied capacity per km 2= 5 MW

Total land area of Pakistan = 877,525 km’
Onlv land area included in calculations

The Gharo —Keti Bundar and Jhimpir-Jamshoro Wind Corridor
According to studies of the Pakistan Meteorological Department (PMD) and
National Renewable Energy aboratories {NREL-USA) under the USAID
assistance program in 2007, the Gharo-Jhimpir corridor (Sindh regiot,
Pakistan), with a length of 180 km and width of 60km having average monthly
wind speed of 7-8 m/s is identified among the best wind corridors in world
having the potential to generate 60,000 MW of electricity by means of wind
power (Alternative Energy Development Board). Detailed studies have been
carried out by the government of Pakistan in order to assess the wind power
potential of Gharo, it being considered suitable for the development of
commercial wind energy plans. As a result, in Jhimpir area currently four wind
farms 200 MW are operational while five wind farms 250 MW are undcr
construction phase as a first phase plan to produce 700 MW of wind power in
two areas of the region (Gharo Coastal and Inland Jhimpir Wind Farm sites) by
means of 14 wind farms of 50 MW, whose location is shown in the cartography
of this report, and some investors have already been allotted land for developing

their wind farms.
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CURRENT UNDER CONSTRUCTION AND OPERATIONAL WIND FARMS 1IN JHIMPIR

Recently Government of Sindh has allotted land to 33 project proponents of wind and
solar projects out of which 14 wind farm projects are located in Jhimpir.

/’ ' 19
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Wind - 6
Write a descrigtion for your mep.

PROPOSED PROJECTS UNDER DESIGN PHASE IN JHIMPIR
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Alternate Energy Development Board (AEDB)

Alternative Energy Development Board (AEDB} was established in 12th May 2003
for development, promotion and facilitation of renewable energy technologies,
formulation of plans, policies and development of technological base for
manufacturing of renewable energy equipment in Pakistan.

AEDB has been tasked to ensure 5% of total national power generation capacity
(i.e. 9700 MW) to be generated through renewable energy technologies by the year

2030.

Since then, AEDB has remained engaged in establishing national and international
linkages, foster sustainable development and use of alternative / renewable energy
through initiation of policies, projects, and enhancement of technical skills in the
alternative energy fields. All these initiatives are directed towards creating a
market-based environment that is conducive to private sector investment and

participation.

2.1 Project Proponent
Indus Wind Energy Limited (IWEL) is the project proponent for establishing a wind
farm in Jhimpir. IWEL will develop, own and operate a 50 MV wind farm as
independent power project (IPP) in Sindh.

2.2 Project Overview

IWEL has received the LOI from Directorate of Alternative [nergy, [nergy
Department Government of Sindh and land allocation from Government of Sindh.
Currently IWEL project is in initial design phase and wind data collection and

geological survey is in process.

Based on the micrositing data, soil testing, geological survey, grid interconnectivity
study, different turbine manufacturers and turbine make & model will be evaluated

along with selection of EPC and O&M contractor.
The project will have 15 months of construction phase and expected to come in

operation by 2018

IWEL will develop wind farm and the sub-station while CPPA will be the purchaser
of power and NTDC will evacuate the power from project door step. The provision
of infrastructure w.r.t power transmission on the main Grid will be the

responsibility of NTDC.

The environmental factors related to wind farm mainly flickering effect, noise were
considered based on the available technologies and configuration of turbines,

21
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different manufacturer’s {GE, Nordex, Vestas, Gamesa and Goldwmd) specifications
and the calculation of results from tools provided by Danish Wind Energy.

2.2.1 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.

f\ ‘ . 2
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2.3. Purpose of Study and Introduction of IEE

2.3.1 Purpose of Study
Wind farms are usually located in exposed and windy landscapes and the value
placed upon these landscapes and the perceived impacts of development upon
them vary considerably. Generally, responses depend on both the individual
observer and the site being considered.

Sindh Environmental Protection Act 2014 (SEPA 2014) requires the proponents
of every development project in the province of Sindh to submit either an Initial
Environmental Examination or Environmental Impact Assessment (o the Sindh
Environmental Protection Agency (SEPA). o

The |IEE/EIA Regulations 2014 issued under SEPA 12014 provides separate lists
for the projects requiring IEE or E}A. Wind farms of any capacity if not located in
environment sensilive area falls under IEE category of study.

2.3.2.0bjectives of IEE

* To evaluate the IWEL IPP development, operational and decommissioning
activities in line with Sindh Environmental Protection Agency standards, and
applicable international environmental guidelines during the phasc of
design phasc, pre-construction activities e.g. land development, layoul
planning, infrastructure and amenities development, construction aclivities
e.g. wind turbine foundations construction, equipment transportation,
Turbines installation, sub-station construction, operation and
decommissioning of wind farm.

¢ To highlight existing environmental conditions of the project area along-
with the identification of environmentally sensitive area and stake holders

¢ To address and assess the various activities (such as planning,
infrastructure, construction, installation and operation of turbines etc).

e To identify environmental aspects associated with all phases of wind farm
life cycle, their potential impacts on environment, evaluate thesc impacts,
determine their significance and determine mitigation measures to

reduce/control the impacts.

E?\ 23
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e To propose
o appropriate mitigation measures that can incorporated into the

wind farm layout (TSF layout, wind turbines location, access road
layout, sub-station layout etc)

o operational controls for environmental aspect including
occupational health & safety

o activities that minimize hazardous effects.

e Toidentify the consequences identified on the basis of environmental
assessment.

e To monitor aspects in line with NEQS — Pakistan and IFC standards.

2.3.2 Scope of IEE
The IWEL 50 MW IPP |EE study covers the following:-

* Description of physical, environmental, and socio-economic condition in and
around the site of project location within 5 km. of radius.
* Impact identification and significance at all stages of planning,

implementation, and operation.
» Identification and assessment of the workability of operational controls to
mitigate or minimize negative project impacts on environment

2.4 Approach and Methedology
IEE study for IWEL 50 MW IPP confines to four main phases comprising of
scoping, baseline study, impact assessment and necessary documentations, as
per following details.

2.4.1 Scoping
e Project data compilation for generic description of the proposed aclivities, within
the project area relevant to environmental assessment.
* Data on weather, soil, water resources, wildlife and vegetation within and
around 10 km. radius of the project was reviewed and compiled.
e Methods used for the baseline survey w.r.t. flora, fauna including birds are as

follows
o Vantage Point method for Birds Monitoring as per Scottish Naturai

Heritage Guidelines for Wind farm projects
o Plant list and photo points for flora including vegetation

o Spotlight surveys for fauna
+ Information on applicable legislation, regulations, guidelines and standards was

reviewed and compiled.
3 |dentification of aspect and their potential impacts were reviewed in considering

the data of the above steps.

24
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2.4.2 Baseline Data Collection

Sufficient baseline information on the project area was available from existing
literature and studies at site and locations close to the project area were
conducted. A field visit was conducted to collect primary data on the proposed

site.

2.4.3 |mpact Assessment

The environmental, socioeconomic, and project information collected was used
to assess the potential impacts of the proposed activities. The issues studied
included potential project impacts on:

¢ Geomorphology;

e Groundwaler and surface water quality, with particular reference to the

coast.

¢ Ambient air quality and ambient noise levels;

¢ The ecology of the area, including flora and fauna

¢ Local communities;

¢ Baseline Noise Assessment

® Flickering Effect

¢ Birds Collision Risk Analysis

2.4.4 Vegetation Survey

The vegetation survey was carried out to find out the plant species in the
proposed premises and within 5 km radius of project site. A large quantity of wild
bushes, herbs, shrubs, different types of grass, different types of trees, parasitic
plants were found. Plenty of floral species of several types are also exists.

2.4.5 Wildlife Study
Wildlife survey was carried out to find faunal species in the proposed premises
and within 10 km, radius of mill site. Mammals, dogs, fhes reptiles, birds exist in
the surrounding area of the project.

2.4.6 Physical Environment: Physical Environmental study was carried out for potable
water, surface water, ground water and soil of the area. Test results of potable
water, surface water, ground water and soil are placed at Annexure.

2.4.7 Socioeconomic Study:

Social assessment was conducted for livelihood, culture, leadership, gender
isSués, spiritual and temporal leadership, demographic information, ‘existing use
of land resources, community structure, employment, distribution of income,
goods and services, public health, local religious and cultural values, and local
customs, aspirations, and attitudes.
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2.4.8 Archeological Study

Team also visited an archeological site outside the project area. The study
included field survey. During the survey, no sites of archeological or historical
significance were identified and documented.

2.4.9 Impact Assessment

Potential impacts was studied with respect to:

. Geomoerphology ;

] Groundwater and surface water quality ;

. Ambient air quality;

. Ecology of the area, including flora and fauna;

. Local communities;

. Identification of potential impacts;

. Likelihood and significance of potential impacts;

. Mitigation measures to reduce impacts to as low as possiblc;

Prediction of impacts, including all long-term and short-term, direct and
indirect and adverse impacts ;

. Evaiuation of the importance or significance of impacts ;

. Implementation of mitigation measures (i.e. environmental '
management) ;

. Determination of residual impacts :

Identification of controls and monitoring of residual impacts.

2.4.11 Documentation

Documentation includes environmental impacts assessment reporis in line
guidelines of the Pakistan Environmental Protection -Agency, along with the

followings:

. Findings of the assessment;
. Impacts detail and

. Mitigation measures.

% 26
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2.5. Method for Evaluating Impacts.

The description of baseline conditions (see Section-4} 