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BEFORE
THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY (NEPRA)

APPLICATION FOR A GENERATION LICENSE FOR
WIND POWER GENERATION FACILITY

PURSUANT TO ENABLING PROVISIONS OF NEPRA ACT 1997 READ WITH ENABLING PROVISIONS OF
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Burj Wind Energy {Private) Limited

Wind

Ref: BWEPL/NEPRA/304/2018 Date:22.05.2018

The Registrar

National Electric Power Reguiatory Authority
NEPRA Tower Attaturk Avenue (East),
Sector G-5/1, Islamabad. .

SUBJECT: APPLICATION FOR GRANT OF GENERATION LICENSE TO BURJ WIND
ENERGY (PYT.) LIMITED FOR ITS 13.80 MW WIND POWER GENERATION

PROJECT TO BE LOCATED AT GUJJU, DISTRICT THATTA, PROVINCE
OF SINDH

I, Saleem Ufz Zaman (Chief Executive Officer), being the duly authorized representative of Burj Wind
Energy (Pvt.) Limited by virtue of BOARD RESOLUTION dated January 3, 2018, hereby apply to
the National Electric Power Regulatory Authority for the grant of a GENERATION LICENSE to Buij
Wind Energy (Pvt.) Limited pursuant to Section 15 of the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997.

I certify that the documents-in-support attached with this application 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. I further undertake and confirm that the
information provided in the attached documents-in-support is true and correct to the best of my
knowledge and belief.

A Bank Draft in the sum of Rs. 233,532/~ (Rupees Two Hundred Thirty Three Thousand Five
Hundred Thirty Two Only) dated: 18.05.2018 bearing Pay Order No: 550656, being the non-
refundable license application fee calculated in accordance with Schedule II of the AMPR, is also
attached herewith. Further, additional documents/ information, pursuant to the AMPR, are attached
herewith. Any further documents that may be required by the Authority will be submitted.

»fﬁr. Saleem Uz Zam
Chief Executive Officer it
Burj Wind Energy (Pvt.) Limited

CERTIFIED TRUE COPY

BURJ WIND ENERGY (PVE.) LD

M
COMPENY SECRETARY

16 Abduliah Haroon Road. 3rd Floar Faveal Rank Ruildina Karachi Paldctan Dhana- 409 91 258721 52227



Burj Wind Energy (Private) Limited

EXTRACT FROM RESOLUTION PASSED BY THE DIRECTORS OF
BURJ WIND ENERGY (PRIVATE) LIMITED PURSUANT TO
ARTICLE 43 OF ARTICLES OF ASSOCIATION
OF BURJ WIND ENERGY (PRIVATE) LIMITED
ON JANUAYR 3, 2018

“RESOLVED that an application for the Generation License {the “GL. Application”} be filed by
and on behalif of Burj Wind Energy (Pvt.) 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 14 MW Wind Power Project in the province of Sindh (the “Project”).

RESOLVED FURTHER that Mr. Saleem Uz Zaman, Director & Chief Executive 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 the GL Application.

Saleem uzZaman
Director & Chief Executiv

"CERTIFICATION

CERTIFIED, that, the above resolution by circulation was duly passed by the Board of Directors
of Burj Wind Energy (Pvt.) Limited on January 3, 2018, for which the quorum of directors was
present. :

FURTHER CERTIFIED, that the said resolution has not been rescinded and is in operation and
that this is a true cqpy thereof. : :
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SURJ WIND ENERGY {2V 11.

CTPANY SECRETARY

16, Abdutlah Haroon Road, 3rd Floor, Faysal Bank Building, Karachi, Pakistan / Phone: 021-35631536-37
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1‘

BACKGROUND TO GENERATION LICENSE APPLICATION

1.1

ProCESS OF ISSUANCE OF LETTER OF INTENT LEADING TO GENERATION LICENSE
APPLICATION

Issuance of “Letter of Intent”

BURJ WIND ENERGY (PVT.) LIMITED (BWEPL) (a company duly organized and existing
under the laws of Pakistan, with its office located at 3™ Floor, Faysal Bank Building, 16,
Abdullah Haroon Road Karachi), (the Project Company), was incorporated on 20% June
2012 to develop, own and operate an approximately 13.80 MW wind power project in Gujju,
Thatta (Project) pursuant to an Alternative Energy Development board (AEDB) LETTER OF
INTENT dated 315 Oct, 2012 (and amended from time to time).

Submission of the Feasibility Study

Pursuant to the relevant provisions of the Policy for Development of Renewable Energy for
Power Generation 2006 (the RE Policy 2006) and the LOI, the Project Company completed
the detailed technical feasibility study (the Project Feasibility Study) for the Project and
submitted to AEDB. The Feasibility Study is attached in Annexure A.

Submission of Initial Environmental Examination (IEE)

Technical consultants Ectech Environment Consultants completed the IEE for the Project
and the Project Company submitted the same to the Sindh Environmental Protection Agency
(the SEPA).

After careful review and analysié of the Initial Environmental Examination, the SEPA
accorded its approval and extended for the Project through its decision 2013/8/21/IEE/127/18
dated: 27.02.18 (the IEE Approval Decision). A copy of the IEE Approval Decision is
attached hereto as Annexure B for NEPRA’s perusal. '

Grid Interconnection Studies

Grid Interconnection Study was carried out by Power Planners International (PPI). The
National Transmission and Dispatch Company (NTDC) has vide letter no.
GMPP/CEMP/TRP-380/1811-15 dated: 07.04.2017, accorded its approval of the Grid Study
to the Project Company. A copy of the approval of the Grid Study and Equivalency Letter
from the PPI is attached hereto as ANNEXURE M for NEPRA’s perusal, which is submitted to
CPPA wide letter No: BWEPL/CPPA/292/2018 dated:21.02.2018 is also attached.

Location of Project & Lease of Land
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The Project will be located on private land around 250 acres. The site is located in Gujju,
District Thatta, Sindh a city of the province Sindh. The distance between the Project site and
Karachi is about 80 km and the road distance of site from Port Qasim is 73-75 km, The
distance between Project site and the coastal line of Arabian Sea is approximately 45 km. The
north latitude of the site is 24°44'05.43"N, and the east longitude is 67°49'03.54"E. The
monsoon from the Indian Ocean, which is stable in its direction and high in quality brings rich
wind energy resource to the site. A copy of the MoU in respect lease of lands for the project
is attached hereto as ANNEXURE C for NEPRA’s perusal.

1.1.6 Brief Technical Synopsis of the Project

The Project shall have an installed capacity of 13.80 MW with 06 General Electric wind
turbine generators (WTG) of 2.3 MW each and will dispatch electricity to HESCO/NTDC
grid station. Please refer to (Annex G of Annexure A (Feasibility Study) for the Grid
Interconnection Study carried out by PPI and Equivalency letter by PPL

1.1.7 Tariff

BWEPL will submit a separate tariff petition on cost plus tariff basis. Upon issuance of the
Generation License and award of the Cost-Plus tariff, the Project Company will execute the
Energy Purchase Agreement with the CPPA-G and aims to achieve financial close for the
Project within 12 months of granting of the Tariff. The expected commercial operations date
of the Project is to be within 15 months of Financial Close.

1.1.8 Request for grant of a generation license

Based on the matters provided in Sections 1.1.1, 1.1.2, 1.1.3, 1.1.4, 1.1.5, 1.1.6 and 1.1.7
above whereby the Project Company, on its part, has completed all activities required for
procurement of approvals of the relevant matters from various stakeholders, it is submitted
that the requirements of the regulatory process for applying to NEPRA for grant of a
generation license to the Project Company are complete.

1.2 SUBMISSION

1.2.1 Under the Regulation of Generation, Transmission and Distribution of Electric Power Act
(XL of) 1997 (the NEPRA Act) and the National Electric Power Regulatory Authority
Licensing (Generation) Rules 2000, the National Electric Power Regulatory Authority
(NEPRA) is responsible for and has the authority to, inter alia, grant licenses for the
generation of electric power and other terms and conditions for the supply of electricity
through generation.

1.2.2 PURSUANT TO Sections 7(2)(a) and 15 of the NEPRA Act read with other enabling provisions
of the NEPRA Act, the National Electric Power Regulatory Authority Licensing (Application

& Modification Procedure) Regulations 1999, National Electric Power Regulatory Authority..
Rt < r
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1.2.3

Licensing (Generation) Rules 2000, AND in accordance with the RE Policy 2006: BWEPL
HEREBY SUBMITS, for NEPRA’s kind and gracious consideration, the application for the grant
of a generation license along with supporting documents (the Generation License
Application) for its 13.80 MW power generation facility to be located at Gujju, District
Thatta, Sindh, Pakistan.

Given the advance stage of the Project, NEPRA is kindly requested to process this Generation
License request at the earliest, thereby enabling the Project Company to proceed further with
the development process.

This Generation License Application is submitted in triplicate.

The generation license fee, payable by the Project Company, in respect of this Generation
License Application is also enclosed in the form of a pay order for an amount of PKR. 233,532
/= (Two Hundred Thirty Three Thousand Five Hundred Thirty Two) dated 18.05.2018 drawn
in favor of NEPRA.
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2.

APPLICANT — BWEPL

21

2.2

2.3

24

The Project Company, being the applicant under this Generation License Application, is a
private limited company incorporated under the laws of Pakistan and has been specifically
established to undertake power generation business and activities in Pakistan.

The Project Company (following grant of a generation license and approval of the Project
Company’s reference generation tariff by NEPRA) proposes to design, engineer, construct,
insure, commission, operate and maintain the Project constituting of a 13.80MW power
generation facility (the Facility) to be located at Gujju, District Thatta, Province of Sindh,
Pakistan (the Site).

For the purposes of designing, engineering, procuring, constructing, installing, testing,
completing, commissioning, operation and maintenance of the Project, the Project Company
has finalized the contract with HUADONG ENGINEERING CORPORATION (HDEC). The profile
of HDEC is attached herewith as ANNEXURE D.

The following supporting documents relating to the Project Company are attached herewith
as follows:

Shareholding Pattern ANNEXURE E
Certified True Copy of SECP Certified Memorandum | ANNEXURE F
and Articles of Association
Certified True Copy of SECP Certified Certificate of | ANNEXURE G
Incorporation
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FACILITY UTILIZATION

3.14

3.2

321

322

ELECTRICITY DEMAND & WIND CORRIDOR

Pakistan is a developing economy having a constant growth in industrialization coupled with
a constantly rising demand for electricity. The non-availability of natural resources for
expansion of the power sector has widened the gap between demand and supply, which has

~ resulted in excessive and frequent load shedding.

Pakistan currently has around 25.374 GW (State of Industry Report 2016) of installed capacity
for electricity generation. Conventional thermal plants (oil, natural gas, coal) account for
65.5%, with hydroelectricity making up 28%, nuclear 3.1% and Renewable Energy (Wind,
Solar & Bagasse) 3.4% of Pakistan’s capacity . Pakistan’s huge energy crisis is jeopardizing
its economic progress and social development. The major reasons for the energy crisis are the
lack of investment in power sector in the past, non-development of renewable energy sector
i.e. hydel, wind and solar etc. and the depleting oil and gas reserves. It is imperative for
Pakistan to look for indigenous/inexpensive energy resources such as renewable energy
(Wind energy) for sustainable growth through self-reliance.

The wind power program in Pakistan was initiated around ten (10) years ago by installation
of wind measuring stations in the coastal areas of Sindh, Pakistan. The energy potential of
346,000 MW in the country is estimated by National Renewable Energy Laboratory, USA
and only the Gharo — Keti Bander — Hyderabad wind corridor (the Wind Corridor) has a
potential of 50,000 MW of wind power generation. If harnessed adequately, wind energy
alone could eradicate energy shortages in the country.

The Government of Pakistan has clearly articulated its support for the development of
renewable energies through wind based independent power producers (the Wind IPPs).

In light of compliance by the Project Company of all requirements under the RE Policy 2006
for eligibility of an application for a generation license and following grant of a generation
license and approval of Project Company’s reference generation tariff, in each case, by
NEPRA, the Project Company will finance, design, engineer, procure, construct, install, test,
complete, commission, insure, operate and maintain the Project at Site.

The proposed Project has the advantage of being located in the Wind Corridor with sufficient
wind resource.

POWER OFE-TAKE

Following commercial operation date of the Project, the electricity generated will be sold to
the Central Power Purchasing Agency (Guarantee) Limited (the Power Purchaser) pursuant
to an energy purchase agreement (the EPA), which in turn will distribute and modulate the
electricity generated by the Project Company.

The EPA will be finalized and executed by and between the Project Company and the Power
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reference generation tariff, the grant of a generation license to the Project Company and the
issuance by the AEDB of the Letter of Support.




BURJ WIND ENERGY GENERATION LICENSE APPLICATION

4.

THE SPONSOR

4.1

AN INTRODUCTION

BURJ CAPITAL (the “Project Sponsor™) is the Sponsor of the Project.

Burj Capital is a developer, investor, and co-owner of renewable power plants. Headquartered
in Dubai, UAE, Burj Capital also maintains a project development office in Karachi, Pakistan.

Burj Capital actively originates, develops and constructs high quality renewable power
projects in select markets to reliably deliver electricity at the lowest possible cost.

The proposed Project is the second wind power project being set up by the Project Sponsor.
Burj Capital’s first Wind IPP, 50 MW Jhimpir Power Limited (JPL) has been commercially
operational since March 2018. Hence the Project Sponsor has the technical know-how and
financial ability to sct up rencwable projects in Pakistan.
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5. RESOURCES

5.1 SENIOR MANAGEMENT & PERSONNEL

5.1.1 The Project is being developed by highly qualified personnel of the Sponsor along with top
ranking consultants in wind sector. This team will continue to develop the project and, at the
appropriate time (usually after financial close) the Company will be fully staffed with its own
resources to construct and operate the Project.

5.1.2 Curriculum vitae of the key individuals developing the Project are attached herewith at
ANNEXURE H:

MR. ] SALEEM LIy ZAMAN Chlef Executlve Ofﬁcer B H '
2. | MR. OMAR MASRUR Chief Development Officer H
3. | MR. FAISAL IFTIKHAR Project Director H

52  INDEPENDENT CONSULTANT

5.2.1 The Project Company appointed OMS (PRIVATE) LIMITED as independent consultant to
select an EPC based on NEPRA Guidelines for the selection of EPC.

5.3 THE EPC CONTRACTOR

5.3.1 The Independent Consultant, after a thorough review of technical and commercial bids,
recommended HUADONG ENGINEERING CORPORATION LIMITED (HDEC) as the EPC
Contractor for the Project.

5.4  LEGAL ADVISOR

5.4.1 AFRIDI AND ANGEL is advising the Project Company on legal aspects.
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BURJ WIND ENERGY
6. CAPITAL BUDGET
6.1

6.2

The estimated total project cost (the Total Projecf Cost), expressed in United States Dollars,
has been calculated after thorough analysis, evaluation and understanding of the dynamics
that affect the development and operation of a wind farm, The Total Project Cost is
approximately USD 27,725,697/- (US Dollar Twenty Seven Million Seven Hundred Twenty

Five Thousand Six Hundred Ninety Seven Only).

The capital structure of the Project is shown below:

USD
DEBT 20,794,273 75%
EQurty 6,931,424 25%
TOTAL PROJECT COST 27,725,697 100%
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7.

FINANCIAL PLAN

7.1

7.2

7.2.1

722

The Total Project Cost of approximately USD 27,725,697/~ (US Dollar Twenty Seven Million
Seven Hundred Twenty Five Thousand Six Hundred Ninety Seven Only).is to be financed in
a debt to equity ratio of 75%/25%, which is in accordance with the RE Policy 2006.

DEBT

The Project Company has secured interest from Meezan Bank (Mandated Bank) for project
financing signifying confidence and keen interest of lenders in the Project. A copy of Meezan
Bank’s interest in financing is attached hereto as ANNEXURE L

EQUITY

Based on the Debt to Equity ratio of 75%/25%, the equity required to be injected by
sharecholders (the Equity) amounts to USD 6,931,424 (US Dollar Six Million Nine Hundred
Thirty One Thousand Four Hundred Twenty Four Only). Equity arrangements will be as
shown in ANNEXURE E.

The financial strength and net worth of Burj Capital (being the primary sponsors of the Project
Company) are illustrated by its consolidated balance sheet in ANNEXURE J. Based on audited
December 31, 2016, financial statement, Burj Capital had consolidated assets in excess of
USD 65 million.




BURJ WIND ENERGY GENERATION LICENSE APPLICATION

8. THE PROJECT & THE FACILITY

8.1 PROJECT BACKGROUND

8.1.1 Since the issuance of the LOI, the Project Company conducted various studies to assess the
feasibility of the Project. These studies infer alia included wind resource assessment, geo
technical investigation, digital topographic map, initial environmental examination and grid
interconnection study.

8.12 To select EPC and O&M contractors for the Project, the Project Company hired an
independent consultant, OMS, and carried out a bidding process in line with National
Electric Power Regulatory Authority (Selection of Engineering, Procurement and
Construction Contractor by Independent Power Producers) Guidelines, 2017, for awarding
the turnkey EPC contracts for the development of the Project.

8.1.3 After an extensive technical, financial and commercial evaluation process, the independent
consultant recommended HDEC ENGINEERING (PVT.) LIMITED (HDEC) as its
Engineering, Procurement & Construction (EPC) contractor with GE’s 2.3—-116m wind
turbines. HDEC will also run O&M for the first two years.

8.2 PROJECT COMMENCEMENT AND COMPLETION SCHEDULE

Issuance Of LOI

Allocation of Land

All Technical Wind Related Studies

Installation of Wind Masts

Land Lease Execution

Request for Proposal (RFP) sent to EPC contractors
Selection of EPC & O&M Contractor

Grid Interconnection Study submission and approval
Indicative Term Sheet with Lead Advisor & Arranger
Submission of Generation License to NEPRA Current Step
Submission of Tariff Petition to NEPRA Current Step
Submission of Performance Guarantee & Issuance of LOS
Execution of Concession Documents

Execution of Financing Documents

Achievement of Financial Close

Achievement of Commercial Operations Date

N ESENENENENENPY RN

8.3 PROJECT SITE

8.3.1 The site proposed for the implementation of the Project has been selected by consideri)
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= Location in the wind corridor;

L] Wind conditions at the site;

. Topographic conditions;

n Site accessibility; and

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

8.3.2 BWEPL has locked in approximately 250 acres of land for the Project. The site is located in

the Gharo — Keti Bander Wind Corridor.

The site was selected after going through various technical studies of terrain and assessment
of wind. The land identification process was driven by technical, economic and environmental
factors to determine location having the lowest combined investment and lifetime operating
cost with lowest environmental impacts.

8.3.3 Land Description of the Project Site:

834

S. No. Longitude Latitude

A 67°49'03.54"East 24°44'05.43"North
B 67°48'59.84"East 24°44'06.34"North
C 67°49'01.17"East 24°4410.74"North
D 67°48'47.83"East 24°44'10.30"North
E 67°48'41.64"East 24°44'27.83"North
F 67°48'43.76"East 24°44'30.83"North
G 67°48'32.44"East 24°44'30.91"North
H 67°48'25.81 "East 24°44'22.08"North
| 67°48'21.20"East 24°4417.21"North
J 67°48'18.64"East 24°44'17.38"North
K 67°48!12.12"East 24°43'51.48"North
L 67°48'25.45"East 24°43'45.66"North
M 67°48'26.21"East 24°43'37.40"North
N 67°48'47.06"East 24°43'40.04"North
O 67°48'52.65"East 24°43'39.64"North
P 67°48'16.08"East 24°4416.54"North
Q 67°49'01.65"East 24°43'55.70"North

In addition, the site selection criteria included comparative evaluation of  different

as site accessibility, land availability and costs, interconnection with the national grid,
and geotechnical features. The land is un-inhabited, and there is no issue of habitat
resettlement. There is no wild life sanctuary, protected arca or known habitat of any kind.
The site poses no risk to archeological sites or any aviation hazard as the nearest airport
(Karachi) is at a considerable distance away.
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8.3.5

8.4

8.4.1

8.4.2

8.4.3

844

8.4.5

8.4.6

8.4.7

8.5

8.5.1

Gujju is almost 80 km on National Highway from Karachi. The site is linked with both
the ports of Karachi; therefore, the turbines can be easily shified from both the ports through
the National Highway.

INFRASTRUCTURE, ROADS, RAIL, STAFF COLONY, AMENITIES ETC.

The Project Company is located in Gujju, District Thatta, Sindh within the same wind corridor
as many other wind power projects. The Bin Qasim Port, which is the point of delivery of
equipment for the Project, is located towards the Southwest of the Project.

A detailed Transportation and Site Access Study has been carried out by the technical
consultants (refer to Annex B of Annexure A (Feasibility Study).

Access to Project Site is planned from Port Qasim using National Highway. The route was
evaluated considering track quality, elevations, waterways, nearby surroundings, and overall
suitability.

The study includes considerations for road construction for movement of heavy vehicles,
hardware and execution of civil works.

Under the turnkey EPC Contract, the EPC Contractor is responsible for the construction of
roads at the Project Site and for the access road. The EPC Contractor is also responsible for
setting up clean, safe and secure staff colony within the Project Site, which will be used by
the EPC and O&M Contractor’s team during the construction and operation period of the
Project. The Project team’s staff will also be resident here.

Furthermore, the procurement of utilities for the staff colony and construction activities is the
responsibility of the Contractor under the EPC and O&M contracts. During construction,
electricity will be provided by generators and water will be transported via bowsers. Septic
tanks will be constructed for all waste disposal and disposal of waste is the responsibility of
the EPC Contractor.

With regards to the telecommunication, the wire-based land line network is available in
nearby towns and, if required, can be requested for the Project Site. Furthermore, all major
mobile operators already have coverage in the Site area. The Project Site will have a
microwave antenna for dedicated high-speed data and voice communications.

WIND FARMS LAYOUT AT PROJECT SITE

Wind Turbines will have a 94m hub height. See figure below for the sketch map for the WTG
towers location setting parameters for the project. The tentative micro sitting is given in figure
below:
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8.6

3.6.1

7 3.6.2

8.7
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TOPOGRAPHICAL AND GEOLOGICAL CONDITIONS AT PROJECT SITE

Topographical conditions:

The Project Site is generally flat, but a bit higher on the west and lower on the east. The
landform at wind farm sites is mainly of pediment and the vegetation.

Geological conditions:

Geotechnical Investigation of BWEPL Project at Gujju, District Thatta, Sindh was carried
out in order to determine geotechnical parameters of subsurface deposits. Three (03)
boreholes were drilled at the site at the depth of 40.0 meters below the existing ground level
as a part of the field investigation. Soil and ground water samples were collected during field
investigation. Laboratory testing of these samples has been carried out in the Soil Testing
Services laboratory, Karachi. The deposition of the area mainly consists of ‘stiff to hard sandy
silt’, and ‘loose to very dense, fine to coarse grained silty sand’. Groundwater table was
encountered in the depth range of 1.6 meters to 1.8 meters below the existing ground level
in the boreholes drilled at site at the time of this geotechnical investigation.

This substratum is not considered competent to sustain anticipated loads unless its strength
characteristics are improved by special ground improvement techniques or the loads are
transferred to deeper horizon- by using deep/pile foundations as per recommendation of the
report by Consultants.

SITE ACCESSIBILITY
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8.7.1 The major track from Karachi to Gujju is via the Karachi-Thatta National Highway, and
another access to the Project site is through Jhimpir. When travelling via the Karachi-
Hyderabad Motorway, the access from Jhimpir to the site is a single track, which turns toward
the site. However, the terrain is flat and long and heavy vehicles can easily navigate through
this road. There are number of neighboring wind farms in the surrounding arca of Gharo and
Jhimpir. There is no requirement to establish roads or tracks for movement of traffic. The total
distance from Karachi to the site is approximately 80 km. The route is given in Figure below.
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8.8 TELECOMMUNICATION AT PROJECT SITE

8.8.1 Wire based telecommunication is available close to the site. Cellular phone suppliers,
Pakistan Telecommunication Mobile Ltd (Ufone, Telenor Mobink, Zong, Warid) are offering
services at the site. GPRS services are also available in the region.

8.8.2 For the SCADA system of the wind farm, a wire-based telecommunication infrastructure will
be installed.

8.9 AVAILABILITY OF SEMI-SKILLED AND SKILLED LABOR
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8.0.1

8.10

. 8.10.1

8.10.2

8.10.3

8.104

There is a dearth of wind project specific skilled labor in the area. However, unskilled and
semi-skilled labor is available in the area and the Project will be a source of employment for
these individuals.

TRAINING AND DEVELOPMENT OF STAEF

The Operations & Management (O&M) of the Project shall be managed by the EPC
Contractor for initial 2 years post-COD under the Warranty Period of the EPC Contract,
Throughout the O&M period, the Contractor shall be responsible for On Job Training (OJT)
of the local team, which shall remain part of the O&M and gradually take over after
completion of O&M tenure.

As per the EPC & O&M Contracts, the Contractors have provided details of how training will
be carried out, including the number of days of training outside Pakistan, and the number of
people who will be trained. The Contractor will ensure that the personnel working on the wind
farm during the construction and the operation period are correctly trained and qualified for
the roles that they are performing and that a record of their training is maintained.

The Contractor is required to provide Health & Safety (H&S) training to all of the operations
and maintenance personnel, including the regulatory requirements for the use of any special
safety equipment required for the undertaking of such functions. Such training will be in
addition to any other training provided and will continue, for each individual, until each said
individual can be certified by the Contractor as having attended the full H&S training, thus
gaining sufficient appreciation of the H&S requirements to operate the Project.

Although the content of training modules will be finalized between the Contractors and the
Project Company prior to COD, some specific training needs that will be covered include the
following:

a) Procedures for operation and maintenance of the wind farm and its associated equipment.

b) Awareness and application of safe systems of work and responsibilities of all staff
involved in operations and maintenance duties.

c) Fire control and prevention (including equipment maintenance and management and
‘emergency plan’).

d) First-aid provision (including ‘emergency plan’).

e) Working at heights (including ‘emergency plan’).

f) Working on, at or near rotating plant.

g) Working on, at or near high and low voltage AC and DC apparatus (HV & 1.V) and the
differences between live, not live and dead circuits,

h) Working on, at or near energized systems (such as pressure vessels, accumulators, springs,
gearing, torque arms, unearthed electrical systems and dampers).

i) Working on, at or near hazardous substances (oils, chemicals, insulators and gases):_
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8.10.5

8.11

8.11.1

8.12

8.12.1

- 8.122

8.12.3

j) Confined space works and requirements therein.
The Contractor shall provide or procure the provision of these training needs for all O&M
personnel in order that the O&M services may be performed in accordance with the Project

Agreements and Prudent Industry Practices.

PROJECT SITE SECURITY

The Project Company will use implement seamless security at offices, accommodation and
site through construction and operating phases.

SAFETY PLANS & EMERGENCY PLANS

The Project has carried out a comprehensive environmental study to assess the impact of the
Project on the environment. As per the study, the Project has no significant hazardous impact
on the environment. However, the study has addressed minor adjustments that shall be
required during the construction phase in order to ensure the safety of the environment and
Project personnel. The study also details an environment management plan, which will be
enforced by the project team and the EPC contractor. A copy of the TEE has been provided to
the EPC Contractor as part of the EPC Contract.

In addition, the EPC Contractor is required under the EPC Contract to comply with all
applicable safety regulations according to the laws of Pakistan and take care for safety of all
personnel entitled to be on the Site. The EPC Contractor is required to use reasonable efforts
to keep the Site clear of unnecessary obstruction. Furthermore, the EPC Contractor shall be
responsible for provision of lighting, guarding and watching of the facility during construction
of the Project. The EPC Contract shall also require the EPC Contractor to provide temporary
roadways, footways, guards and fences during construction for the use and protection of the
public and of owners and occupiers of adjacent land.

Similarly the O&M Contractor is required under the O&M Contract to provide security in
accordance with prudent industry practices. The O&M Contractor is also required to comply
with reasonable health and safety requirements established from time to time by the legal and
regulatory authorities. The O&M Contract also requires the O&M Contractor to take all
reasonable precautions to ensure safety of the Complex, Project Company and O&M

- Contractor's Personnel, sub- contractors, public and the environment

8.12.4

With regards to the health and safety of the personnel 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. UL
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8.12.5

8.12.6

8.12.7

8.13

8.13.1

A safety and health supervision department will be established on the wind farm for education,
training and management of safety and health related issues after the project is put into
operation.

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 syétem will be established durl:ng the preparation phase, and carefully
implemented during the construction and operation process. The systems 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
seriously observed to preclude accidents such as fall, fire, or electric shock.

GRID CONNECTIVITY

The Project would be connected by an existing looping in-out the existing 132kV Circuit from
Thatta towards FWEL-1. The proposed interconnection scheme for the evacuation of power
from the project is shown below:
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8.14 ANNUAL ENERGY PRODUCTION

8.14.1 The Annual Energy Production is estimated at 49.7 GWh. The tables below show key details
relating to power generation from the Project.
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8.15

8.15.1

8.152

8.15.3

8§.154

8.16

Installed Gross [SO Capacity of 13,80 MW
Project

Annual Energy Generation 49.7 GWh
Capacity Factor(P) 41.1%

WTG TECHNOLOGY & EPC BIDDING PROCESS

To select EPC and O&M contractors for the Project, the Project Company hired an
independent consultant, OMS, and carried out a bidding process in line with National Electric
Power Regulatdry Authority (Selection of 'Engineering, Procurement and Construction
Contractor by Independent Power Producers) Guidelines, 2017, for awarding the turnkey
EPC contracts for the development of the Project.

After an extensive technical, financial and commercial evaluation process, the independent
consultant recommended HDEC ENGINEERING (PVT.) LIMITED (HDEC) as its
Engineering, Procurement & Construction (EPC) contractor with GE’s 2.3-116m wind
turbines. 06 wind turbines will be installed, Further, GE will be the O&M operator

HDEC will construct the plant in 15 months and will also be responsible for O&M of the
complete facility for the first two years. Our technical partners, HDEC and GE, are top-rated
global powerhouses in wind sector (technically + financially} and have the largest market
share in Pakistan of installed wind projects (in their respective areas).

The combination of HDEC and GE, their global capability as well as experience in Pakistan
and their experience in working with us on a SOMW project that has been completed on
scheduled time give significant boost to our ability to deliver and run BWEPL on time and
within specifications.

GENERAL ELECTRIC (GE) — THE WTG MANUFACTURER

GE is the selected WTG suppliers. Please see Annexure ID for a brief profile of GE.

Below, please see brief specifications of the WTG selected for the Project:

. Wind Turbine Type, Make &
. Model GE23MW-116
" Installed Capacity of Wind
(ii). Farm (MW) 13.80MW
Number of
(iii). | Wind Turbine Units/Size of | 06 x 2.3MW
each Unit (KW)
(iv). | Number of blades 3
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(v). | Rotor diameter 116m
(vi). | Hub Height 94m
(vii). | Generator Voltage 690V
(viii). | Cut-in wind speed 3 m/s
(ix). | Cut-out wind speed 22 m/s
(x). | Survival wind speed 52 m/s

8.16.7 The energy data of the wind farm is given below.

-1 Total Installed/Gross ISO Capacity (MW) 13.8

-2 Total Annual Full Load Hours 3600
Average Wind Turbine Generator{ WTG)

-3 N 97%
Availability

4 Total Gross Generation of the Generation 62.7
Facility/Wind Farm (in GWh) -

-3 Array & Miscellaneous Losses (GWh) 8.67

-6 Availability Losses (GWh) . 3.25

-7 Balance of Plant Losses (GWh) 1.08

8 Annual Energy Generation (20-year equivalent 497
Net AEP) GWh ’

-9 Net Capacity Factor (@P75) 41.1%

8.17 EPC CONTRACIOR

8.17.1 The details of the EPC Contractor selected for the Project are attached as ANNEXURE D.
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CONCLUSION

In light of the submissions, the relevant financial analysis and information contained in this
Generation License Application, along with the Annexures attached hereto, this Generation License
Application is submitted for NEPRA’s kind consideration and grant of the Generation License to the
Project Company.

Respectfully submitted for and on behalf of:
BURT WIND ENERGY (PRIVATE) LIMITED

SALEEM UZ ZAN
AUTHORIZED REPRESENTATIVE OF
BURJT WIND ENERGY (PRIVATE) LIMITED
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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.
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Site Location of the Generation Facility/Wind
Power Plant for Burj Wind Energy (Pvt.)
Limited

The Project is located in Gujju, which is situated approx. 80 km away from Karachi
(Pakistan’s biggest metropolitan city) and is a small town of approximately 100,000
inhabitants in Thatta District, Sindh, Pakistan. Gujju falls within the Gharo-Keti Bandar
wind corridor, which is amongst. the best wind corridors .of the country. The
geographical location of the project is shown in figure below:
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Project Size

The Project shall have an installed capacity of approx. 13.8 MW rated power. The
number of WTGs are 06 with capacity of 2.3 MW each.
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Lavout of Generation Facility/ Wind Power
Plant of
Burj Wind Energy (Pvt.) Limited

The general layout of 14 MW BWEPL Wind Farm is shown in figure below:
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Coordinates of the GGeneration Facility/ Wind

Farm

A 67°49'03.54"East 24°44'05.43"North
B 67°48'59.84"East 24°44'06.34"North
C 67°49'01.17"East 24°4410.74"North
D 67°48'47.83"East 24°44'10.30"North
E 67°48'41.64"East 24°44'27.83"North
F 67°48'43.76"East 24°44'30.83"North
G 67°48'32.44"East 24°44'30.91"North
H 67°48'25.81"East 24°44'22.08"North
I 67°48'21.20"East 24°4417.21"North
J 67°48'18.64"East 24°44'17.38"North
K 67°48'12.12"East 24°43'51.48"North
L 67°48'25.45"East 24°43'45.66"North
M 67°48'26.21"East 24°43'37.40"North
N 67°48'47.06"East 24°43'40.04"North
0 67°48'52.65"East 24°43'39.64"North
P 67°48'16.08 "Bast 24°4416.54"North
Q 67°49'01.65"East 24°43'55,70"North
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Micro-sitting of the Generation Facility/Wind
Power Plant with Coordinates of Burj Wind
Energy (Pvt.) Limited

FEHAYES TR fionin] TIEG, PRSI0
& Opmrkeratamg Loskifistong Refaanre Syston WO U sone N ; ER5G3064E

% Mottt A FxG0 23445 10

ﬁ The coordinates are WT(s are given in table below.

WTG1 379067 2733698
WTG2 379099 2736089
WTG3 379493 2735343
WTG4 379689 . 2735823
WTGS 379646 2736214
WTG6 379589 2736558
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Electrical System Single Line Diagram of
Generation
Facility/Wind Farm
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Interconnection Arrangement for Dispersal of
Power from the Generation Facility/Wind
Power Plant of Burj Wind Energy (Pvt.)
Limited

The Project would be connected by an existing looping in-out the existing 132kV
Circuit from Thatta towards FWEL-1. The proposed interconnection scheme for the
evacuation of power from the project is shown below:

Fropoesed ntercamnection Scheme For Power Exucuution of
Burj Wind Energy (Pvt) Lid, Wind Pewer Praoject
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GENERATION LICENSE APPLICATION

Detail of Generation Facility/Power Plant/ Wind

Farm

A. General Information

i

Name of Applicant
Company

Burj Wind Energy (Private) Limited

ii.

Registered/BusineSs Office

16, Abdullah Héroon Road,
39 floor, Faysal Bank Building,

Karachi
iii. | Plant Location Gujju, District Thatta, Sindh
iv. | Type of Generation Facility | Wind Power

B. Wind Farm Capacity & Configuration

1.

Wind Turbine Type, Make
& Model

General Electric GE 2.3-116

ii. | Installed Capacity of Wind | 13.80 MW
Farm (MW)
iii. | Number of Wind Turbine | 06 x GE 2.3-116
Units/Size of each Unit
KW)
C. Wind Turbine Details
a. Rotor
i. | Rotor Power 2.3MW
ii. | Number of Blades 03

iti. | Rotor Speed g to 15.7 rpm

iv. | Rotor Diameter 116 m

v. | Swept Area 10568m?2 _

vi. | Power Regulation Combination of Blade pitch angle
adjustments, and generator/convertor torque
control

vii. | Rated power at 12.5 m/s Air density of 1.225 kg/m3)

viii.

Cut-in Wind Speed

3m/s

ix. | Cut-out Wind Speed 22m/s
X. | Survival Wind Speed 52m/s
xi. | Pitch Regulation Electric motor drives a ring gear mounted to
_ the inner race of the blade pitch bearing.
b. Blades
i. | Type Description Pitching blade
ii. | Blade Length 56.9m
iii. | Material Glass fiber reinforced polyester. PVC and
balsa foam
iv. | Weight 11,000 kg (per piece)
¢. Gear Box

i. | Type

| Planetary/ Planetary/ Helical
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ii. | Material Cast Iron GGG 700/ 400
iii. | Oil Quantity 440L :
iv. | Main Shaft Bearing Roller Bearing mounted in a pillow block
housing arrangement
d. Generator
i. | Power 2385 kW
i, | Voltage 690 V
iii. | Type Doubly fed Induction
iv..| Speed | Rated speed 1820 rpm, Range 1000-
1820rpm, Synchronous speed 1500.
v. | Coupling Flexible Coupling
vi. | Efficiency =97
vii. | Weight 8,450 kg
viii. | Power Factor +/-0,95
e. Yaw System
i. | Type Description Active electrical motor power through
geared ground with bolt bearings and
hydraulic breaks.
ii. | Yaw Bearing Roller Bearing
ifi. | Brake Planetary Yaw drives
iv. | Yaw driving device 4 Planetary yaw drives
v. | Speed 0.5 degree/s
f. Control System
i. | Type Automatic and Manually Controlled
ii. | Grid Connection Via back to back
iii. | Scope of Monitoring Remote monitoring of more than 300
different parameters, example temperature
sensors, pitch parameters, speed, generator
torque, wind speed and direction.
iv. | Recording Production data event list long and short
g. Brake
i. | Design Electromechanical pitch control for each
blade (3 self-contained systems)
il. | Operational Brake Aerodynamic Brake achieved by feathering
blades
iii. | Secondary Brake Hydraulic parking brake
h. Tower
i. | Type Tubular Steel Tower
ii: | Hub Heights 94 m

D. Other Details

1.

Project Commissioning
Date (Anticipated)

July 2020 (anticipated)

il

Expected Life of the
Project from Commercial

25 years

Operation Date (COD)
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Power Curve of GE 2.3MW — 116 Wind
Turbine Generator (Tabular)

10.5 2300 0.46
11 2300 0.39
11.5 2300 0.34
12 2300 0.29
12.5 2300 0.26
13 2300 0.23
13.5 2300 0.2
14 2300 0.18
‘3 14.5 2300 0.16
: 15 2300 0:15
15.5 2300 0.13
16 2300 0.12
16.5 2300 0.11
17 2300 0.1
17.5 - 2300 0.1
18 2300 0.09
18.5 2300 0.08
19 2300 0.08
19.5 2300 0.07
20 2300 ' 0.07
20.5 2300 0.06
21 2300 0.06

21.5 2300 0.06
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22 2300 0.05
22.5 1200 0.05
23 1200 0.05
23.5 1200 0.05
24 1200 0,05
24.5 1200 0.05
25 1200 0.05
25.5 1200 0.05
26 1200 0.05
26.5 1200 0.05
27 1200 0.05
27.5 1200 0.05
28 1200 0.05
28.5 1200 0.05
29 1200 0.05
29.5 1200 0.05
30 1200 0.05
30.5 1200 0.05
31 1200 0.05
31.5 1200 0.05
32 1200 0.05
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Power Curve of GE 2.3MW — 116 Wind
Turbine Generator (Graphical)
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Figure C-2: GE 116 2.3 MW Power and Thrust Curves
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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/ Windfarm of
Licensee is given in this Schedule.




BURT WIND ENERGY GENERATION LICENSE APPLICATION

SCHEDULE 11
-1 Total Instatled/Gross ISO Capacity (MW) [3.8
-2 Total Annual Full I.oad Hours 3600
3 Ave{'age. Wind Turbine Generator( WTG) 97%
Availability - 7
4 Totz'a,]‘ Gros's Generati(?n of the Generation : 62.7
Facility/Wind Farm (in GWh)
-3 Array & Miscellaneous Losses (GWh) ' 8.67
-6 Availability Losses (GWh) 3.25
-7 Balance of Plant Losses (GWh) 1.08
8 Annual Energy Generation (20-year equivalent 49.7
Net AEP) GWh
-9 | Net Capacity Factor (@P75) 41.1%
Note:

All the above figures are indicative as provided by the Licensee, The Net Capacity
available to Power Purchaser for dispatch will be determined through procedures
contained in the Energy Purchase Agreement.
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ANNEXURE — A
FEASIBILITY STUDY




Ref BWEPL/AEDB/302/2018 Date:10/05/2018

To,
Mr. Sheeraz Anwar Khan
Director (Wind-I}
Alternative Energy Development Board
2™ Floor OPF Building Shahrah-e-Jumhuriat
G-5/2, Islarmabad

SUB:  Buri Wind Energy {Private} Limited 140MW Wind Power Project in Gujju District: Thatta
Revised Feasibility Study

Dear Sir,

This is with reference to letter of Extension in LOI No. B/3/1/BP/12 dated: 10-April-2018 (Copy
attached). BWEPL has met all the formalities under LOI for feasibility studies and hereby submits
Revised Feasibility Study for your information and requisite action.

* Further to this, BWEPL now intends to use GE - 2.3MW-116 WTG model and for this change in make
of WTG, BWEPL has obtained the requisite equivalency certificate in connection with Grid Study
approval.

BWEPL hereby submits the 01 Color and 2 black hard copies and 02 CDs of Revised Feasibility Study
report.

Thanking you,

Saldem uz Zam .
Chief Executive Officer "
Burj Wind Energy (Private) Limited

18 Abdullah Haroon Road, drd Floor, Faysai 8 ik Bullding Karachi, Pakistan, Phone: +92 21 35631536-37
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CERTIFIED TRUE COPY
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APPROVAL SHEET

TITLE : Feasibility Study Report for 14 MW Wind

Power Project of Burj Wind Energy (Pvt.) Ltd
- at Gujju, Sindh- Pakistan :

DOCUMENT NUMBER : OMS/BWEPL/FSR/01 Issue: 01

CLASSIFICATION : CONTROLLED
SYNOPSIS

This document is a feasibility study report of the T4MW Wind Power Project
for Burj Wind Power Project at Gujju Sindh- Pakistan. The study briefly covers
Energy Yield Estimates, Power Evacuation to Grid Network, Balance of Plant
Electrical Interface, civil works, basic design and the project cost. It dlso
covers the Initial Environment Examination, Site topography, Soil
investigations, Grid interconnection studies with Grid Network and project
management information. This report is prepared by M/s OMS (Private)
Limited, Pakistan.

CERTIFIED TRUE copY
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DISCLAIMERS

This report is prepared for the use of Burj Wind Energy Private Limited (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 M/s OMS Private
Limited and may be used by the Client for the above-stated purpose. None of
the information contoined 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
- phofocopying, or the use of any information storage and refrieval system,
without the express written permission of OMS. Further, OMS 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 OMS, this report is not to be referred or quoted in whole or in part, in
any prospectus, regisiration statement, offering circular, public filing, loan or
other agreement or document.

CERTIFIED TRUE COPY

e eree g ERAYPYT LTD.
BURJ WIRD & RGYY 7 |Page



COMPANY’'s CONTACT INFORMATION

Burj Wind Energy Private Limited

Contact Person Faisal Iftikhar {(Project Director)
Tel: +92 21 35631536-7
Email: faisal.iftikhar@jhimpirpower.com

CERTIFIED TRUE COPY

 pURJ WIND ENERGY PVT) LD, 8| Page

—
COMPM%%RETARY



CONSULTANT's CONTACT INFORMATION

OMS Private Limited

Contact Person  Mr. Amer Rauf (Managing Director)
Tel: +92-42-35748650
Email: amer.rauf@omsltd.net

CERTIFIED TRUE copy
BURJ WD EygRgy (Pvr) ;,TD,' 9| Page
>

CONPANY SECRETARY



BUR] 2

DOCUMENT INFORMATION

Purpose and Scope:

The purpose of this report is o provide information required for the relevant
departments 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 fropical desert climate.
The thermal depression of South Asia and the monsoon winds shape up
Pakistan's southern coastal areas and northemn mountain areas info 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
unstable of fuel prices worldwide spurred the Pakistan Government to find
adlternative sources, including wind power.

Alternative Energy Development Board (AEDB) is the sole representing agency
of the Federal Government that was established in 2003 with the main objective
to facilitate, promote and encourage development of Renewable Energy in
Pakistan. AEDB appreciates the private investments in generation and awarded
Letter of Intent {LOI) of 14 MW Wind Power Project to Burj Wind Energy (Pvt.)
Limited (BWEPL} in Oct, 2012.

At present, total eighteen {18} Wind power projects of approx. 930 MW are in
operation. More six 06 projects (all of 50 MW each} have achieved financial
close and are under construction.

Burj Wind Energy (Pvt.) Ltd is sponscred by Burj Capital, a Dubai based
investment and financial advisory firm focused on investment banking, oil & gas,
power generation, refail and agriculture sectors. The Project is being developed
by Burj Capital.

OMS (Pvt.) Limited {OMS) is the technical consultant for Burj Wind Energy (Pvt.)
Ltd for developing this project. The project is being developed as Independen’r
‘Power Producer on BOO (Build Own Operate) mode.

1.1 PROJECT OVERVIEW AND SITE

The proposed land for wind farm Project is in Gujju, Sindh, that is around 50 km
from Karachi, Pakistan's commercial hub and main coastal/port city. The Project
will be developed on private land. BWEPL has locked approximately 250 acres
of land in Gujju, Sindh, Pakistan. Gujju falls within the Gharo-Keti Bandar wind
corridor. The overview of the project site is shown in Figure 1.
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Figure 1: Proposed site location - Burj Wind Energy Limited

1.1.1 Project Size

The Project site consists of 250 acres of land and the Project will have an
installed capacity of 14 MW.

1.1.2 Project Status and Calendar
The project calendar is given on the next page:
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Table 1-1: Project Planned Milestones
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1.1.3 Wind Resource Assessment (WRA)

A separafe study has been carried out for the WRA including complete analysis
of wind data and long-term correlations. The study is atfached as Annex-C.

1.1.4 Energy Yield Estimates

- The energy yield estimates have been generated including development of
wind farm layouts, determination of energy yields and uncertainty assessments.
The study is aftached as Annex-D.

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 condifions is given in Section 9. The
detailed Geotechnical Investigation Report is attached as Annex-E.

1.1.6 Design of Civil Works 7
Information related to the civil works is given in later section.

1.1.7 Design of Electrical Works

The Project will have an installed capacity of 14 MW, comprising of wind turbine
generators (WTG), each with a capacity 2.3MW and an output voltage of 0.69
kV. A substation consisting of step up tfransformer and other EBOP equipment
would be connected by looping in-out the existing 132 kV circuit from Thatta
towards FWEL-l at BWEPL. Power from all the WTGs in the plant will be supplied to
the MV substation, and step-up to HV from the step up transformers to the 132KV
In-house GIS Grid Station, built within the boundaries of the wind power plant.
Power Evacuation will be by two circuits from GIS Bays from Burj Wind Energy
Private Limited to HESCO Network {N-1} Contingency. Switchgear gantries will be
the point of metering and connection to the two 132 kV Transmission lines.

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

Please refer to the Grid Interconnection Study attached as Anhex-G.
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1.1.8 Construction Management

Information related fo the construction management is given in Section 12.

1.1.2 O & M Management

The O&M shall be managed by the O&M Coniractor for initial 2 years of
Warranty Period followed by a complete Field Service Agreement till end: of five

. years of operations. The local tfeam shall remain part of the O&M and shall
gradually take over after having On Job Trainings (OJT).

O&M Contractor will be required to engage personnel who are adequately
frained for the task and technical support is available via regular visits to project
site by Confractor personnel and the availability of 24/7 remote monitoring and
diagnhostics service.

The turbines will be monitored on 24 hour basis by manned personnel stationed
at the control room of the plant and remotely monitored by the Contractor
RM&D Cenier. The scheduled maintenance will be undertaken by trained
Confractor personnel under the supervision of WTIG/OEM specidlists including
EBOP in accordance with the maintenance manudals.

1.1.10 Environmental Management

A separate environment study has been carried out and the Initial Environment
Examination (IEE) report is attached as Annex-H. The IEE study has been
approved by EPA Sindh.

There are no significant hazards. The minor adjustments required during
consfruction phase have been addressed with mitigation plan provided. A data
collection survey was alsc 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

Curing the consiruction 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, to ensure safe operation of The equipment and
personal safety of workers. :

A safety and health supervision depor’rmen’r WI|| be established on the wind
farm, wh|ch is to oversee ’rhe v UE%@'quemem of sqfe1y
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and health related issues after the project is put into operation. There will be
safety personnel in the production section, and a part-time worker for the
routine safety and health work.

The systems of patrol inspection, operation guardianship, mainfenance and
over-haul wil 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 development
phase, and carefully implemented during the construction process. The systems
of work sheet, operation sheet, shift relief, pafrol inspection, operation
guardianship, maintenance and over-haul will be strictly implemented. The
Safety Regulation of the wind farm will also be carefully cbserved to minimize
accidents.

Contractor shall e responsible to submit the HSE Field Plan including the
following: ' '

Purpose

Scope

Quality, Health, Safety and Environment Policy
Objectives

-Management Structure

Flow chart HSE control procedure

Site HSE philosophy, organization and responsibilities
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1.2 LIST OF ANNEXURE

ANNEX - A: Global & Local Wind Industry Profile of Pakistan
ANNEX -~ B: Transportation and Logistic Study

ANNEX — C: Wind Resource Assessment Report

ANNEX — D: Energy Yield Estimates Report

ANNEX - E: Geo Technical investigation Report

ANNEX - F: Topographical Survey Report

ANNEX — G: Electrical Grid Interconnection Study Report
ANNEX — H: [nitial Environmental Examination (IEE) Report
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1.3 PROJECT TEAM

1.3.1 Burj Wind Energy Private Limited ~ Project Sponsor

BURJ CAPITAL (the "Project Sponsor”) is the Main Sponsor of the Project. BWEPL is
the second wind power project in Sindh being set up by the Project Sponsor
‘'who has also developed the 50MW Jhimpir Power Limited, and has already
achieved its commercial operations in 1st Quarter 2018.

Burj Capital is a developer, investor, and co-owner of renewable power plants.
Headquartered in Dubai, UAE, Burj Capital also maintains o project
development office in Karachi, Pakistan.

Burj Capital actively originates, develops and constructs high quality renewable
power projects in select markets to reliably deliver electricity at the lowest
possible cost. Burj Capital's team has led significant investments into over 2GW
of wind, solar, hydro and efficient gas platforms with leading players including
Engie, Total, Aditya Birta and Africa Finance Corporatfion across South Asig,
Africa, and Latin America.

Hence the Sponsor has unmatched credentials in Pakistan wind sector fo
undertake this project. '

The Sponsors have a valid LOI from AEDB and own 250 acres of land in Gujju,
Sindh,

1.3.2 OMS (Pvi.) Lid - Project Consultant

www,.omsitd.net

OMS s a multinational company incorporated in Mauritius, with offices in
Pakistan, India, Bangladesh and UAE. OMS was founded with the intention to
provide the quality power plants operation & mdintenance, fraining and
engineering consultancy services in Asia and African countries, OMS has a
dedicated mulii-disciplinary team of professionals covering Conventional and
Renewable Energy. A diversifies pool of professionals along with strong
background experience in the power industry gives o competitive edge in terms
of providing prudent international standard engineering, Project Development
and power plant O&M services at an affordable cost in today's competitive
market. OMS's longstanding experience has included the provision of the

following services CERTIFIED TRUE COPY

© pURJ WINDENERGY (PVILTD- g b ge
(

COKPANY SECRETARY



Project Development;

Techno — Commercial Due-Diligence;

Feasibility and Load Flow Siudies;

Project Management; '

Construction Supervision, Testing & Commissioning;

Operation & Maintenance;

Warranty Management;

Training of Q&M Staff.

OMS always strives for providing value added services to its clients.
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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-A.

Pakistan's major electricity sources are thermal and hydro generation, meetfing
approximately 70% and 30% (respectively) of the country's electricity demand.
The primary thermal generation fuels employed are imported. Oil & Gas 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 codl, or generation from hydro or other renewable sources, such as
wind / solar power. These opftions will assist in reducing Pakistan's reliance on
imported oil, and consequent vulnerability fo changes in globdl oil prices which
will in furn 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 avdailable in huge quantities in the country.
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3 REGULATORY REGIME

Power sector Pakistan has o ministry overlooking the electricity business in the
country and a regulatory authority, independent of the minisiry, to control the
~business practices in the market. There are number of stakeholders. involved in
the cycle in this particular project, some of which are:

% Ministry of Energy (Power Wing).

“ National Eleciricity Power Regulatory Authority (NEPRA).

“+ Hyderabad Electric Supply Company (HESCQO).

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

3.1 MINISTRY OF ENERGY (POWER WING)

The Power wing of federal Ministry of Energy is the GoPs executive arm for all
issues relating to electricity generation, transmission and distribution, pricing,
regulation, and consumption. [t 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 infroduce 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 adeqguate supply of eleciric power in the future. By law, NEPRA s
mandated to ensure that the interests of the investor and the customer are
~ protected through judicious decisions based on fransparent commercial
principles. ' '

NEPRA remains 1o be the same platform for federal as well as provincial projects.
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3.3 HYDERABAD ELECTRIC SUPPLY COMPANY (HESCO)

Hyderabad Electric Supply Company or HESCOis an electric distribution
company which supplies . electricity to all the. districts of Sindh in Pakistan,
excluding Karachi. The company was incorporated on 23 April 1998 and

- cerfificate for commencement of business was obtained on 1st July 1998
from NEPRA under section 146(2) of Companies Ordinance 1984.

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

CPPA-GL is an agency to purchase power from power plants on behalf of NTDC
& DISCOs. CPPA-GL acts as a one window for all affairs related to NTDC/DISCOs
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 o the Project against sale of electricity and all sort of Non Project
Missed Volume (NPMV} under the EPA.
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4 WIND INDUSTRY IN PAKISTAN
4.1 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.

4.1.1 Projects in Operation

Total of eighteen (18] different projects with capacity of more than $00MW have
entered Commercial Operations. Followings are the projects that have started
commercial operations:

No. Compqny Capacity (MW) COD

CLFFCEnergyltd o i st st Quarter 2013

Zorlu Energy 56.4 2”d Quarter 2013

_, 500 stQuarfer 2015 -
Foundo’rlon Wrnd Energy II 50 4th Quarter 2014

P TN

Sopphlre Wlnd Energy L’rd 50 4th Quarter 2015
Metro Power Company Lid 50 4th Quarter 2016
.9 | Gul Ahmed Wind Power | L. B0 | 4mQuarfer2016
10  UEP Wind (F’v’r) Lid. : 99 2nd Quor’rer 201 7
11" | sachal Energy Developrnent Limited 495 1 ond Quarter 2017

12 | Master Wind Energy Lid. 4"' Quor’rer 2016
Tapal Wind (PvijiLici = 30 AR Quarter 2016 .
14 | HydroChina Dawood Power (Pv’r ) Lid. 49.5 2rd Quarter 2017
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No. Company Capqcﬂy (MW) CcOD

16 HAWA Energy (PVT)LTd , N

18 Arhshc Energy (Pv’r) Lid 49.3 15t Quarter 2018

Following$ are the Projects that have achieved financial close during 2015-16
and are currently under construction and commissioning:

No. Company Capacity
N N e AN
o Three Gorges Second Wrnd Forrm | 49, 5
Three Gorges Thlrd Wlnd Fcrm 49.5

: Tncon Boston — C 493

4.1.2 PROJECTS AT ADVANCED DEVELOPMENT STAGES

Followings are the Projects ‘rho‘r have reached the Generehon License / Tonff
stage:

Company Capacity

12
o

I —— S () N—
TR oy, T

Metro Wind Power Lid.

1. GUl Ahmed Electric Ltd.:

N iNENN
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1 No. Company CC(’E“:;:)"Y

10 Indus Wind Energy Ltd. ] 50

:”18 Norinco Int'l Thatta Power (Pvi) Lid 50
9. rif'[ Thatta Power [Pvt) Lt'
20 | Din Energy Ltd

4.2 TARIFF REGIME IN PAKISTAN
4.2.1 Negofiated Tariff for Wind IPPs

The Negotiated or Cost Plus initial regime will be opted by Burj Wind Energy (Pvt.)
Ltd. The Project Company will justify all expenses and financial position to NEPRA
through a petition. The NEPRA in return will determine the project tariff on a “cost
plus" basis. The Project Company will be adllowed 15% ROE on IRR basis. There
are four projects so far at cost plus tfariff and all are currently in operation phase.

4.2.2 Upfront Tariff for Wind IPPs

NEPRA announced few upfront tariffs from fime to time in the 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 or pay"” basis, The indexations such as LIBOR / KIBOR, US$ and inflation
‘were available.
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5 PROJECT IN TERMS OF POLICY FRAMEWORK
5.1 LETTER OF INTENT (LOI)

First step was to obtain Lefter of Intent that was accomplished in Oct 2012 and
further extended in April 2018. This letter entitled the Project Company to start
working on wind power project at official level and get support rom AEDB. The
feasibility is being submitted within validity of LOI and in accordance of the
requirements.

5.2 ACQUISITION OF LAND

- The land has been acquired by the project company.

5.3 FEASIBILITY STUDY

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

- 5.4 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.

5.5 TARIFF DETERMINATION

A separate tariff petition shall be filled 1o NEPRA.

5.6 LETTER OF SUPPORT (LOS)

Once the tariff is approved, the Project Company is required to move for
arrangement of financing. AEDB will issue fripartite 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.
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5.7 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 tariff is filed, the Project Company shall
enter discussions of EPA.

5.8 IMPLEMENTATION AGREEMENT (lA)

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

5.9 FINANCIAL CLOSE

Upon approval of feasibility study, grant of generation license, determination of
tariff and the signing of project documents (EPA and |A}; the Project Company
shall move forward to complete the financial close. However, the discussions
with lenders have already been started.
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6 PROJECT SITE
6.1 WIND CORRIDOR OF PAKISTAN

Pakistan has 1,046 km long coastal line with very encouraging wind regime. As
per a study carried out by NREL and the wind masts installed in the Gharo and
Keti Bandar wind coridor, 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 2.
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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
faken the land. The Sponsor has a valid LOI from AEDB and has 250 acres of land
in Gujju, Sindh which is towards the North East of Karachi as shown in Figure 3.

Figure 3: Site Overview

A separate electrical and grid interconnection study has been conducted for
the project including Power Quality, Load Flow, Short Circuit and Power

Evacuation.
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6.2 TRANSPORTATION AND ACCESS NETWORK

A Transportation and Access Study has been camied out and is aftached as
Annex B.

The route has been surveyed from Port Qasim, Karachi to Gujju Project Site

along the unclassified road to the site enfrance. The Google map |dem‘rfy the
locations that will be followed for ’rronspor’ro’rlon of consignments.

Terdtive, Sff oty

The Route from Port Qasim fo approximate site at Gujju is 73-75 kms,

6.3 CLIMATIC CONDITIONS

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 fo 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 Korochl which lies near to
the site, is shown in table below:

CERTIFIED TRUE COPY

lP‘JT\L’\.‘D D
30| Page




Table 6-1: Maximum & Minimum Temperatures in Gharo Region?

5. No Month Mean Median Min Max Std. Dev.
" °C) {°C) <) (°C) {°C)

2 Feb 229 22.3 12.9 33.3 4.8

4 Apr 29.8 28.9 20.4 41.9 48

Capltal N 72 '

Table 6-2; Average Precipitation and Rainfall Days in Gujju site2

6.4 EARTHQUAKES

According to the seismic zoning map of Pakistan, the Gujju site falls in ZONE [I-B
with moderate to severe damage area probability. This has been separately
covered in the Geo Technical Study and the Environmental Impact Assessment.,

! Meteorological Department of Pakistan CER‘“HED TRUE COPY

2 Meteorological Department of Pakistan
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7 WIND RESOURCE ASSESSMENT AND ENERGY
YIELD ESTIMATES

The detailed wind resource assessment report and energy yield estimates have
been prepared as Annex-C & Annex-D respectively of this document.
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8 SELECTION OF WTG AND EPC CONTRACTOR

Burj Wind Energy (Pvt.) Ltd has finalized (Hydrochina EPC - Contractor and
General Electric GE 2.3 turbine model) after healthy competition and meeting

. all the formalities as per guidelines of NEPRA. The details of EPC Contractors and
WTGs offered during shortlisting process are as follows:

CAPACITY OF
TURBINE (MW)

EPC Contractor TURBINES OFFERING

Generadl Electric GE 2.3

Turmkey EPC proposals were invited through a bidding process as per NEPRA
guidelines, which were evaluated on techno-commercial basis.

The main aspects fo select the WTG and EPC Confractor were as follows:

q) The quality of WTG and Type Certification according to site suitability
b) The quality and certifications of EBOP equipment

c) The ultimate energy vield potential at P?0 for the Project
d) Technical guarantees, warrantees and obligations

e) Time for Completion , ,

f) The commercial and legal terms of the EPC package
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? GEOLOGICAL CONDITIONS

Geotechnical Investigation for feasibility study of 14 MW Bur] Wind Energy Private
Limited at Guijju, Sindh was carried out in to determine geotechnical parameters
of subsurface deposits. Three (03) boreholes were drilled up to depth of 40m
from the existing ground level as a part of the field investigation. Soil and ground
water samples were collected during field investigation. Laboratory testing of
these samples has been carried out in the Soil Testing Services laboratory,
Karachi. The ground conditions observed at the site indicate the presence of
silty clay/ clayey silt from the existing ground surface up fo a maximum depth of
24 meters. Rock deposits including mudstone and limestone were also
encountered at the site. The RQD values of these rock deposits vary from very
poor to fair. According o the strength characfteristics these rock deposits can
be classified as very weak 1o weak.

9.1 OBJECTIVES OF GEOTECHNICAL STUDIES

% To execute 03 boreholes, at the site of each proposed location with 40m of
depth.

% To execute field and laboratory geotechnical testing. :

% To investigate the surface and sub-surface soil condition, to evdluate
foundation design parameters. :

To provide shallow and deep foundation recommendohons

*,
"

9.2 GEOLOGY OF KARACHI REGION AND SURROUND_INGS

Geologically Karachi trough is located on the southern extension of the Kirther
folded sfructures. It carries marine ferrigenous 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 frough is delineated by the north-trending severely deformed
mountain ranges namely Mor Range, Pab Range and Belaophiclite/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 fo the Arabian Sea. The
frough is somewhat an asymmetrical Synclinorium. E

The eastern limb of this trough is wider and comparatively greater than the

westem limb. The prommen’r sTrlkesC%ERtﬂ?‘mRUEngh are sub- mendlonol
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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 Surfoce details of reglon are

shown inFigure 4 & Figure 5:

PR

e i

e 1 Aol e B s

Figure 4: Tectonic Map of Pakistan
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2.3 SEISMOLOGY OF KARACHI REGION

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

fable below:

Table 9-1: Earthquake Records around Karachi

Intensity |, Location,

Lorachi

| Kerachi

Karachi

Karachi |
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The seismic parameters of Karachi region are given in the table below along
with the mayp in Figure 6.

Table 9-2: Seismic Parameters of Karachi

Se_ismic _quameiers - Value

.
:
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Figure &: Seismic Map of Pakistan
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9.4 FIELD WORK

9.4.1 Borehole Drilling

The driling 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
wdash 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, ’roklng samples and performlng the necessary onsite
tests. Minimum drilling fluid consisting of water bentonite slurry was used for
flushing out the cutting to provide a positive head and to maintain stability of
the drilled hole. The boreholes were also stabilized using casing with a nominal
diameter of 130mm. A drag bit was used to advance the boring. Cbservations
during drilling such as change of stratqg, texiure, 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.

?.4.2 Rock Core Drilling

Rock core drlling 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 cufting edge to help
flush rock cuttings and dissipate heat, "Core Runs” were made to drill the hole in
segments. At the completion of a core run, the barrel and rock sample were
brought to the surtace, 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 qudlity designation (RQD) were
calculated for a general evaluation of rock quality encountered. Suitable core
samples were preserved for shear sfrength characteristics,
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2.4.3 List of Field and Lab Tests

Geotechnical laboratory testing was carried out on retrieved disturbed soll
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:

% Grain Size Analysis

* Liquid and Plastic limits

% Natural Moisture Contents

% Density

s Specific Gravity

% Direct Shear Test

» Unconfined Compressive Strength of Rocks

% Chemical Test

9.5 CONCLUSIONS OF GEOTECHNICAL STUDIES

Geotechnical Investigation for feasibility study of 14 MW Burj Wind Energy Private
Limited at Gujju site, Sindh was carried out in November 2012. Scope of field
work included drilling of three (03] boreholes up to the maximum depfth of 40.0
meters below existing ground level. Soil and groundwater water samples were
collected during the field investigation. Laboratory testing on these samples has
been carried out in the lab and includes determination of index properties
through specific gravity, natural moisture content, density etc. Chemical
characteristics of soil and water samples have also been assessed through
determination of total dissolved solids, sulphate content, chloride content and
PH.

Keeping in view, the results from field, and laboratory tests, type of siructure and
the expected loads being transferred to the founding stratum, pile foundations
have been recommended as the main foundation system. Allowable pile
capacities for various depths and diameters have been provided. Exposure o
chloride and sulphate salts is ‘moderate’ for water samples; therefore, Ordinary
Portland Cement (OPC) with slag may be used for underground concreting.
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10 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,

The design activity of the civil works shall be camied 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 Confract.
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11 ELECTRICAL ENGINEERING DESIGN

The basic electrical design of the wind farm is discussed in this chapter. In order
to conduct the grid interconnection study, the required basic input data of the
existing NTDC/HESCO network including data of Power plants, grid stations,
fransmission lines, load demand etc. has been obtfained from NTDC as per
requirements of the grid code addendum for wind energy approved by NEPRA.
As part of the grid interconnection study (attached as Annex G), complete
modeling of the wind farm has been performed. Load Flow Studies, Short Circuit
Analysis, and Transient Stability Analysis along with the Confingency (N-1) and
Power Quality Analysis have also been performed on the existing and future
expansion plan of NTDC/HESCO network as part of the report.

The following scheme has been proposed for evacuation of Power from 14 MW
Burj Wind Energy {(BWEPL) Power project fo the NTDC/HESCO Network:

“BWEPL Wind Power Plant would be connected by looping in-out the existing
132kV Circuit from Thatta towards FWEL-l at BWEPL Wind Power Plant. The
distance of the looping point from the farm substation would be approx. 0.5km.
The conductor used would be 132kV Greely Conductor. The length may
changes slightly during the implementation of the Project”.

The dispatch voltage shall be 132 kV. There will be a two-stage step voltage,
ohe step up to MV level at each WTG level through individual Generator Step
up Transformers (GSUs), and the other at the substation from MV to HV level. The
MV level shall be at 33 kV and the HV level shall be at 132 KV. The Wind Farm
shall have two 132 kV outgoing lines. The termination points of the lines on the
two remote ends have been identified, which will be firmed up during the
consfruction phase considering the network scenario at that fime. The
protection and telecommunication scheme will be accordingly finalized at that
fime.

The Wind Farm shall be divided into two collector groups. Every WTG shall be
equipped with own step-up fransformer and shall be connected with the
successive WTGs by means of Ring Main Units {RMU) and vacuum breaker in
configuraiion 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
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The 132 kV substation shall consist of double bus bar scheme with bus coupler
and two GIS bays for main transformers with two line bays connected to 132 kV
overhead fransmission lines (OHL} as shown in Single Line Diagram (Figure 7) for
reference. The Main Transformers shall meet the N-1 grid code criteria and thus
would be two (02} in number {16 MVA each). The instrumentation fransformers
(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 Company and shall be installed and connected by
NTDC/HESCO. The HV/MV switchgear, main power fransformers and other
protection equipment shall be of reputable manufacturers, conforming to the
requirements fo be spelled out in detail in the EPC Contract and in the EPA.
Further, the detailed electrical design of the substation will be subject to
approval of both Burj Wind 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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12 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 confractor. The partners of EPC contractor shall be underneath that
platform through “subcontracting” or "joint and several arrangements”. In this
way, the role of Burj Wind Energy (Pv’r) Ltd shall become to supervise and
monitor everything. :

Burj Wind Energy (Pvt.) Lid personnel will supervise construction activities right
from the beginning. The Burj Wind Energy (Pvt.) Lid team will monitor the
construction schedule, owner's engineers and the EPC contractor fo complete
the project within given time frame and in-line with HSE guidelines.

Burj Wind Energy (Pvt.) Ltd requires careful management for construction. To
achieve this, Burj Wind Energy (Pvt.) Ltd will prepare a Consfruction
Management Master Plan taking 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,

To manage all the above operations correctly, Burji Wind Energy (Pvt.) Ltd shall
have a consultant as a “Construction Supervisor" who shall supervise the quality
and progress of all contractors on day to day basis and give approvals of the
milestones.



Capital %,

The project construction shall take 14 months from the date of planning till the
COD. The activity structure and timelines are given in table below:

Table 12-1: Project Construction Scheduling
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13 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 dlready been
submitted. The report is attached as Annex-H. :

A data collection survey, which included geology, metecrology, hydrology,
ambient air quality, water quality, soil characteristics, noise levels, shadow
forecasting, flora and fauna, land use pattern and socioceconomic 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 fo 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 generatlion, and therefore reduce
suspended parficulate matiter and greenhouse gas .emissions info the
atmosphere.

The impacts are managedable and can be managed cost effectively-
environmental impacts are likely to result from the proposed power project.
Careful mitigation and monitoring, specific selection criterfia 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 consiruction 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 fil 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 wili have to be implemented by Burf Wind Energy (Pvt.) 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
idenftified in the EMP. Adequate provisions are being made by Burj Wind Energy
{Pvi.) Ltd to cover the environmental mitigation and monn‘ormg reguirements,
and their associated costs.

An environment and social analysis has been carried out looking ai various
criteria such as topology, dir, noise, water resources and water quadlity, 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 Burj Wind Energy (Pvt.) Litd, no magjor adverse impacts are
expected. There is no adverse impact of migration on the habitaf, 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 adequate 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 o be of a temporary nature. The fransmission corridor will be
carefully selected after undergoing an options assessment. This enabled the
right of way alignment to bypass vilages and important water supplies and
resources. The main project impacts are associated with clearing of shrub
vegetation, waste management and excavation and movemént of soils.

From this perspective, the project is expected to have a lesser "environmental

footprint'. No endangered or proTeCTe@EﬁgﬁﬂEﬁWc@@P%uno 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
confracts, and their implementation will be primarily the responsibility of the
confractors. 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.

Adeqguate 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 @
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 coniracts, 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 pollution free renewdable source of power generation with small
environmental foot prints.

In view of the aforementioned details, it is concluded that development of the
14 MW wind power project by Bur] Wind Energy (Pvt.) Ltd will have no adverse
environmental impact and the project can be regarded as an Environmental
Friendly Green Project.
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14 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 good annual average wind
speed. Thus, the annudl energy estimates are also good- and it is feasible to . -
develop the project based on turbines as discussed in section 8.

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

The project site is conveniently located close to the NTDC/HESCO Network.

From here onwards, the project may enter 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 discussions with lenders
at some stage.

It is expected that the Project will achieve financial close by 1st quarter of year
2019 and consfruction will be completed by 18t quarter of year 2020. It is
anficipated that the Burj Wind Energy (Pvi.) Ltd Project would be a valuable
addition to the NTDC/HESCO Network for generating electricity and contribute
to overcome the current energy crises of Pakistan.
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Executive Summary

#  The study objective, approach and methadalogy have been descrit;ed and the
plant’s data received from the client Burj Wind Energy Put. Ltd. (_B-WEPL) has.
been validated. The Final Interconnection Study Report for 14 MW Burj Wind
Energy Pvt. tte. (‘BWEZPE.] is-being submitted herewith with new connectivity of
Jhimpir Cluster and incorporating the comments received frorm NTDC with vide
their letter no. GMPP/CEMP/TRP-380/2481-83 dated: 09-06-3016.

»  The wind project by Burj Wind Energy Private Limited, referred to as BWEPL WPP
in the remainder of the report, is expected to start commercial operation. by
summer 2019. Therefore, the scenario of August/September 2019 has been
selected to carry out the study as it will help to determine the maximum impact
of the project. -

» The latest generation, transmission plan and [oad forecast provided by NTDC has
been used for the study, attached in Appendix — 2.

»  Recently a study of 10 WPPs was carried out by NTDCL planning department to
fill the power capacity vacated by NBT Wind Power Pakistan [1 & |ll. A new 220kV
grid station with the name of Jhimpir-2 was proposed which was connected by
loop in-loop out configuration of Jamshoro — KDA 220KV sitigle ciFcuit and
Jhimpir-1— Ghara 220kV single circuit. This study is carried out for 15 new WPPs
in iﬁtegra’tion with the already 'pl"anned WPPs and other upcoming WPPs in its
vicinity.

» Qut of these 15 WPPs, 9 plants which lie in the southern part of Jhimpir namely
Nasda Green, Lakeside, DHA City, Noor, ndus, Iran Pak, Metro-2, Uni-energy and
Shafi Energy WPPs, are proposed to be connected to the newly proposed
Jhimpir-2 220/132kV Grid station. Since the site of Jhimpir-2 220/132kV grid
station has.recentiy been finalized hence a site visit was carried out on 25th
January 2017 along with NTDC official to verify the distances of the upcoming
220kV circuits emanating from this grid station. Moreover sites of the above
mentioned 9 WPPs were also visited to develop technically correct as well as.

least cost scheme for evacuation of power from these WPPs. Based on the
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location of the WPPs, two loops {each having 8 WPPs) were proposed at Jhimpir-
2 grid station. The configuration of the new loops is shown in Appendix-4 and
the list of WPPs in each loop is provided below:
First L‘cmp_:t Lakeside, Nasda, Trans-Atlantic, Uni-Energy, Iran Pak, Artistic, Act-2
and Cacho WPPs )

. Sgco‘ﬁd__ Loop: Gul Ahmed, Metro-2, Zulaikha, Din Energy, Noor, Indus, Shafi
Energy and DHA-City WPPs
Sites of 3 plants out of these 15 WPPs which lie in the northern part of Jhimpir

A3

namely Nerinco-2, Sinowell and Tricom WPPs were also visited and they are
proposed to be connected via loop in-loop out of upcoming Jhimpir-1 - T.MKhan
132KV single circuit. Similarly Burf WPP is proposed to be connected via loop in-
loap: out of Thatta — FWEL-I 132kV S/C and Master Green WPP which is located
in Jamshoro district Is proposed to be connected by loop in-loop out
configuration of the newly proposed Nooriabad - Jamshoro old 132k single
circuit, Lastly, Lootah Energy WPP is proposed to be connected via loap in-lodp
out of upcoming Jhimpir-1 ~ Tricon-A 132KV 5/C.

As discussed above, BWEPL Wind Power Plant would be connected. by looping

Y}

in-out the existirig 132 kV Clrcult from Thatta towards FWEL-) at BWEPL WPP,
The distance of the looping point from the farm substation would be approx. 0.5
- km. The conductor used wauld be 132 kv Greeley conductor. The lengths may
change slightly during the implementation of the project.
¥  The scheme of interconnection of these newly proposed WPPs proposes the
following reinforcements in place at Jhimpir cfuster.
¢ 220 kV D/C transmission line approx. Skm lohg on twin bundled Greeley
conduetor looping Infout of second circuit of existing Jamshoro — KDA-33
D/C transmission line at the propased Jhimpir-2 220/132 kV substation
e Addition of 4 22,6/'132 kV transformer at the newly proposéd' Jhimpir-2
220/132 kV substation.
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¢ 132kV double circuit transmission line approx. 135 kmjong on twin bundied
Greeley conductor for cannecting 8 WPPs. in the first loop to Jhimpir-2
220/132 newly propased substation.

& 132kV double circuit transmission line.approx. 168 km long on twin bundled
Greeley conductor for connecting 8 WPPs in the second loop to Jhimpir-2
220/132 newly -préposed substation,

e In this integrated study, the interconnection of BWEPL WPP is done by
leoping in-aut the .existi'ng; 132 kV Circuit from Thatta towards FWEL-l at
BWEPL WpP,

» The existing grid system of HESCO and NTDC in the vicinity of BWEPL WEP has
been studied In detail by performing load flow, short cireuit and dynamic analysis
for the conditions prior to commissioning of BWEPL WPP and no bott‘l'enecks or
constraints have been found in the grid system. '

> Wind Farm of BWEPL WPP has been modeled considering Type-3 WTGs. They are
Doubly Fed Asynchronous Generators whichj are designated as
Type-3 WTG. The terminal voltage is 0.69 kv. The medium voltage level of wind
farm has been selected as 22 kV for unit step-up transforniers, for collector
circuits and step-up from MV to HY (132 kv) at Farm substation to Connect to the
HESCO/NTDC Grid.

» Load flow analysis has been carried out for peak and Off Peak scenarios of
August/September 2019 considering the -COD targeted by BWEPL WPP and a
future scenario of 2022, for the dispersal of power from BWEPL WPP into NTDC
system using the iatest load forecast, generation and transmission. expansion
plans of NTDC and HESCO. The ahove meritionied interconnection schieme has
been evolved by performing the load flow studies testing the steady state

© performance for normal as well as N-1 cantingency conditions fulfilling the Grid
- Code criteria of Wind Power Plants. The reactive power requirement at point of
common coupling to meet PF of + 0.95, voltage and line loading criteria are

fuifilled by these studies. All the scenarios have been studied by considering
CERTIFIED TRUE COPY
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maximum dispatch fram all the existfng/planned WPPs in the Jhimpir and Gharo
Clusters.

» The load 'fIbw results for peak and Off Peak scenarfos also establish that the
preposed scheme of interconriection of BWEPL WPP shows no bottlenecks or
c-apacify.con'straints in the adjoining 132 kV network in terms of absorbing all the
output of BWEPL WPP under normal as well as the contingency conditions.

» Maximum and minimum short circuit levels for three-phase faults and single-
phase faults have been evaluated. The maximum $C levels have been evaluated
for the year 2022 and minimum short circult level for the year 2019 for the most
stringent conditlions. Th.e' fault levels of BWEPL WPP 132 kY are 5.14. kA and 5.10
kA for 3-phase and single phase faults respectively for 2022. This is much less than
the s-wit_éhg;ear ra-tiﬁg of 40 kA recommended for BWEPL WPP Farm Substation as
per NTDCrequirements for 132 kv, The fault levels for BWEPL WPP 22 kV are 7.71
kA-and-8.71.kA for 3-phase and single-phase faults respectively for year2022.
Therefore the short circuit rating for 22 kv switchgear is recammended aé 25 kA.
It has been found that the proposed scheme provides maximurm SC strength for
the evacuation of BWEPL WPP power to the grid.

The switchgear ratings for BWEPL WPP substation are as follows:

132 kv

Short circuit rating = 40 kA (3 sec.)

Conitinuous rating = 2500 A

22 kV:

Short clrcuit rating = 25 kA (3 sec.)

Continuous rating = 2500 A

» Transient Stability analysis has been carried out for BWEPL WPP based on their

selection of Type-3 WTGs, with connectivity of proposed scheme. Different
disturbances have been simulated to apply stresses from the system faults on the
wind farm and vice versa and it was found that BWEPL WPP WTG unit's dynamic

characteristics and the grid connectivity is strong enough to maintain stability

under all disturbances. In turn, any disturbance from BWEPL WP@E&?‘F‘E&TRUE COPY

e ‘ D,
& D ENERGY [PV L
W POWER PLANNERS INTERNATIONAL PAGE 5 OF 51B0RI VN )

&

COMPANY SECRETARY



Y/

cause any stress on the main: grid or the power plants nearby and in the HESCO
area such that the whole system remained stable under all events.

The LVRT reqguirements have been tested to. fulfili 100 ms {5 cycles) under normal
clearing time and 180 ms (9 eycles) for contingency condition of delayed fault

tlearing due to stuck-breaker (breaker failure) reason. The simulations have

. proved that the proposed machine fulfills the LVRT criteria as required in the Grid

v

Code for Wind {PPs.

The issues of power quality like flicker, unbai-ance' and harmonic resonance have
been studied in detail. The results have indicated that the levels of flicker and
unbalance are within the permissible limits of IEC and other International
Standards.

There are no technical constraints whatsoever in the way of bringingin the 14 MW
of BWEPL Wind Power Plant at the propased site and scheduled time of
commissioning, in any respect of steady state (load: flow} or short circuit or

dynamic performance (stability) ar power quality issues refated to this plant.
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1. Introduct}on

1.1 Background
There exists @ huge wind corridor in coastal Sindh, starting from: Gharo-Ketti
Bandar up to Jhimpir and upward, that has been identified by AEDB with an actual
potential of abeut 50,000 MW. There are many entrepreneurs commg forward to
tap this huge natural resource of power.
Study of 10-WPPs was recently carried out by NTDGL Planning Department after
cancellation of LOIs of NBT-Il and NBT-1l, New dhimpir-2 2207132 kY substation
was proposed to evacuate power from these WPPs. For further evacuation of
power from Jhimpir area, an integrated study was required depicting optimal
itilizatlon -of resources. ‘Hence a study of 15 pew WPPs was carried aut in
| integration with the alfeadv planned / existing WPPs. Burj Wind Energy Private
limited is armongst those entrepreneurs who have come forward with a Wind
Power Plant within this cluster at Jhimpir.
The proposed wind. farm shall have the installed capamty of about 14 MW of
' electricity, The project is bemg developed in the private sector and the electricity
generated from this project would be supplied to power grid of NTDC. The services
of Power Planners International have been engaged to perform the impact studies
of penetration of this wind power in the national grid to evolve the most feasible

Interconnection scheme for this plant.

1.2 Objectives
The overall objectives of this study are:
1. Impact of BWEPL Wind Power Plant on the System
2, Impact of the System on BWEPL Wind Power Plant
These Impacts are o be studied for different operating conditions of Plant as well
as the System. The operating condition of the plant may vary from its 100 % output
to 0 % i.e. no output at all, The system conditions would be peak load, off-peak

load for the spot year of study i.e. 2019, A future scenario of 2022 is also studied.
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The Impacts are required to be studied for steady state as weill as the dynamic and
disturbed conditions of the system. The specific objectives are:

1. Todevelop a feasible scheme of interconnections of BWEPL Wind Power
Plant {WPP} with HESCO/NTDC network at 132 kV for which right of way
{ROW) and space at the terminal substations would be required to be
made ayailable. '

2. To check the load-abillty of lines and transfarmers ta be within their
rated limits satisfying the clauses OC 4.8, 0C 4.9, and OC 4.10 of NEPRA.
Grld Code regarding the criteria of operation of frequency, voltage and
stability under normal and contingency conditions for peak and off-peak
load conditions of grid as well as the plant. ’

3.  To check the voltage profile of the bus bars of the heighboting
intérconnected network under different operating conditions

4. To check the reactive power limitations of the wind turbines and the
neighboring generators of the system; and evaluate the size of switched
shunt capacitor banks at Medium Voltage level of substation of collector
system of BWEPL Wind Farm to regulate the voltage under steady state
and contingency conditiohs to fulfill the Grid Code criteria of + 0.95
Power Factor at the point of common coupling (interface paint)
interconnecting Wind Farm and the Grid i.e. 132 kV gantries of 6ut_going.
circuits,

5. Tocheck if the contribution of fault current from this new plant increases
the fault Jevels at the adjoining substations at 220 kV and 132 kV voltage
levels to be within the rating"bf'equip'me_nt of these substations, and afso
determine the short circuit ratings of the proposed equipment of the
M‘édium Voltage substation of collector system of BWEPL Wind. Farm and
the NTDC/HESCO substations of 132 kV connecting with the BWEPL Wind
Farm.

6. Ta check the minimum shert circuit strength of the system to handle
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7. To theck if the interconnection with the grid withstands transient
stability criteria of post fault recovery with good damping satisfying the
NEPRA Grid Code.

8. Transient stability to see the dynamic performance of BWEPL WPP in

~ Yesponse to Grid disturbances and. vice versa the dynamic impact of
disturbances in BWEPL WPP on the Grid.

9. To check the ability of the wind turbine generators of BWEPL WPP to
remain.connected following major disturbances and grid disruptions i.e.
the Low Vé‘ltag_é Ride Through (LVRT} capability to satisfy the Grid Code
requirement of LVRT for 180 ms.

10. Analysis of power quality issues such as flicker, voltage-unbalance,

harmonics and resomance of the system.

1.3  Planning Criteria
The planning criteria required to be fulfilled by the proposed interconnection as
enunciated in NEPRA Grid Code inclisdinig Addendum No.1 for WPPs are as follows:
Voltage t 5 %, Normal Operating Condition
+ 10 %, :Co:'ntingency Conditions

Frequency 50 Hz, Coentinuous, £ 1% variation steady stat_e

| | 49.4.- 50,5 Hz, Under Contingency
Short Circuit:

132 kV Substation Equipment Rating  40kA

Dynamic/Transient and Low Voltage Ride through (LVRT):

The WTGs should remain connected during voltage dip upto 30 % level, under fault

conditions by ride through capability for the following sequence of disturbance

1. Total normal fault clearing time from the instant of initiation of fault current to
the complete interruption of current, including the relay time and breaker
interruption time to isolate the faulted element, is equal to 100 ms (5 cycles) for

the systems of 132 kV and above.
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2. In case of failure of primary protection (stuck breaker case), the total fault
clearing time from the instant of initlation of fault current to the complete
Interruption of current to isolate the faulted element, including the primary -
pratection plus the backup protection to operate and isolate the fault; is equal to
180 ms (9 cycles] for 132 kV and higher voltage levels.

'3, LVRT of 100 ms for nfo:;ma-l fault clearing and 180 mis for the case of failure of
primary protection {stuck breaker case).

Reactive Power and Power factor:
Reactive Power Control to-maintain the power factor within the: range:of 0.95 lagging:
to 0.95 leading, over full range of plant opergtion, according to Dispatch
Instructions/manual voltage adjustment requirements. '
Power Quality Requirementss
As per [EC61400-21standards
1.4  Operating Criteria
The operating requiremerhts to be fulfilled by the -p-ropoé'ed: BWEPL WPP asenunciated
in NEPRA Grid Code for WPPs (Addendum No.1) are-as follows:
Black Start and Islanded Operation:
Exempted
Active Power and Frequency Control:
Exempted from precise frequency control responsibility
Synchronization / De-Synchronization:
(i} The Wind Power Plant will manage for
{a}  Smooth Synchronization -
{b}  Srmooth De-Synchronization
(i} The abo;re operations, achieved through appropriate equipment, will be

without jerk{s), felt on the grid system
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Power Generation Capability Forecasting Requirement:

(i) Power Generation Capability Forecasting; of average power on hourly basis,
will be managed by the Wind Power Plant as required from convenfional
power plants, except provisions of clause (1) & {iii) below.

{it) The fqre-cas-ti'ng, as required In (i}, will be estimated by Wind Power Plant
through

(a) Expected availability of ptant during the period of forecast,
fb) Predicted value of wind speed at site based. upoh apalysis of historic.
wind data available.

{ifi) The forecasting, as required In {'{), will be on the basis of total Wind Power

Plant and break-up for each WTG will not be required.

{iv) The fbr:acast'edf values will not be a binding upon the wind power plant as

actual wind speeds may differ significantly from predicted values over shart

durations.

1.5 Input Data

The load forecast and the generation expansion plan of NTDC provided vide this letter
has been used as showh in Appendix 2.

The Input data regarding BWEPL WPP Farm has been provided by the client who has
indicated to use 2 MW Gamesa-6114 Type-3WTG. The maih parameters of the WTGs

have been attached in Appendix-2.
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2.  Description of Problem & Study Approach

2,1 Description of the Problem

In Pakistan, there is blg wind power generation potential in the Southern parts of
Sindh province, which is untapped as yet. However now with the establishment of
Alternative Energy Devel'dp'm_ent Berard, this sector of péwer generation has taken ah
unprecedented stride and many entrepreneurs have come forward to-build small and
big Wind farms in this area.

The peculiar nature of wind power turbine is such that its output fluctuates in terms
of MW and MVAR, belng dependent on the wind speed and its direction. So lohg as
the capacity of wind farm Is less significant compared to the size of the power grid it
is connected, these fluctuations are absorbable without compromising the power
quality. But as the penetration of wind power fn the power grid increases, the
capability of the power grid may not be as strong as may be required to absorb
constahtvariations of MW, MVAR and hence rapid deviation in voltage and frequency
from the system’s.n ormal operating set point.

The existing power plants nearest to the vast wind farm areas of Jhimpir in the existing
power grid are Kotri and Jamshoro Power Plants. Next to them is Hub with 1200 MW
and Lakhra with 150 MW installed capacities respectively. Apparently this.amount of
generation in Southern grid seems strong enaugh to absorb the penetration of wind
power. But there are other variables that necessitate detailed studies like strengths of
riodes of connectivity, loading capacity of the transmission lines to evaclﬁate power
from Wind Farm area and dynamic response of wind turbine generators and
neighboring conventional synchronous generators.

The dynamic response of power plants In the nelghborhood may net be uniform; as

some of them are gas turbines and some are steam tutbines l.e. Kotri has gas turbines

* whereas Jamshoro, Lakhra and Hub have steam turbines, Normally gas turbines are

faster than the steam turbines to respond to changes in the system. The dynamic

studies will determine how they respond to dynamic behavior of BWEPL WPP.
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The above-mentloned thermal power plants do not run at their full capacity all along
the whole year. During high water months when cheaper hydel power is abundantly
available in the Northern grid of NTDC, many generating units of these plants are shut

down for the sake of economic dispatch. Therefore in high hydel season, which is low

thermal season by default, the southern power grid would get weaker in terms of

system strength, especially during off-peak hours, The dynamics of this season is
differerit than that of high thermal season.
There are different models of different.si;es and make available in the market viz. GE,

Vestas, Nordex, Gamesa, Stemens, Goldwind and Vensys etc. The dynamics of each

model may be d:if":fﬁeriem with respect to grid’s dynamics, BWEPL Wind Power Plant is

conisidering using 2 MW Gamesa G-114 Type-3 WTGs which are doubly fed

asynchirorous generators.

2.2 Approach to the problem

- We will apply the following approaches to the problem: -

e According to the COD of BWEPL WPP as provided by the Client Burj Wind
Energy Private Limited, we have decided to perform our analysis for the
scenarto of August/September 2019 to judge the maximum impact of the plant
after the COD of the plant when the 220/132 kV Substation of Jhimpir-2 is
commissioned.

¢ The base case for tihe.y'ea,r 2019 comprising afl 500kV, 220kV and 132 kv, and
66kV system would be prepared envisaging the load forecast, the generation
additions and transmission expansions for each year particularly in the
Southern parts of the country. The case would include all the proposed and
existing Wind Power Plants which have been developed or are going to be
developed on a fast track basis and are expected té be commissioned by 2019
as per the latest schedule of AEDB. ‘

® Interconnection scheme without any physical constraints, like right of way or

availability of space in the terminal substations, would be identified.
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» Perform technical system studies for peak load conditions of high wind
seasons’ power dispatches, to confirm technical feasibility of the
interconnections.

e The proposed intercennection scheme will be subjected to steady state
analysls (load flow), short clrcuit and transient stability to-test the robustness
of the scheme under normal and contingency conditions by checking steady
state and transient/dynamic behavior under all events.

o Determine the relevant equipment for the proposed technically feasible
scheme of interconnection, '

s Perform sensitivity studies considering adjacent wind: farms to checl their
impact on HESCO/NTDC Grid. This sensitivity check can be performed for the
ultimate planned humber of Wind Power Plants in the neighbarhood of BWEPL
WPP.

CERTIFIED TRUE COPY

ro rER BURI WIND ENERGY (PYT.) 11D
W POWER PLANNERS INTERNATIONAL  PAGE 16 OF 51 ‘

cofiPANY SECRETARY



3.
31

Analysis of Network Prior to BWEPL WPP Interconnection

Description of the Network

The electrical grid, which is relevant for interconnection of BWEPL Wind PP, is the 500,

220 and 132 kV network that stretches through South of Hyderabad and Jamshoro up

to coastal areas of Southern Sindh. The sketch-of this hetwork for the spot year 2019

after the-addition of reinforcements in the area is shown in Appendix-4.

In this sketch, all the existing and proposed WPPs in the Jhimpir and Gharo clusters

are maodeled. Newly proposed 220/:132kv'substati:0h of Jhimpir-2 is connected.in loop

In-out of the 220 kV jamshoro —~ KDA double ¢ircult and Jhimpir-1 — Gharo-New 220

k¥ single circuit, On 25™ January 2017 a site visit was carried oot to develop technically

correct as well as least cast scheme for evacuation of power from these WPPs, Based

on the location of the WPPs, two ioops {each having 8 WPPs) were proposed at

Jhimpir-2 grid station. The list of WPPs in each loop s provided below:

First Loop:

@

Lakeside {50-MW)
Nasda (50 MW)
Trans-Atlantic {50 MW)
Uni-Energy (50 MW)
Iran Pak (50 MW)
Artistic (50 M)

Act-2 (50 MW

Cacho {50 MW)

Second Loop:

L]

Lid &

Gul Ahmed {50 MW)
Metro-2 (60 MW)
Zulaikha {50 MW)

Din Enefg-y (50 MW)
Noor (50 MW)

Indus (50 MW)
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o Shafi Energy {50 MW)
e DHA-City (50 MW)
The details of the other 6 newly proposed WPPs is provided befow:
¢ 14 MW Burj WPP connected via loop In-Out of 132 kV Thatta — FWEL-! single
gircuit
® Naorinco-2 (S0 MW), Sino. Well {30 MW) and Tricom {50 MW) connected via
loap In-out of the 132kV Jhimpir-1— T.M.Khan 132KV single circuit
° Master Green {50 MW} connected via loop In-out of the proposed Nooriabad
—Jamshore Old 132kY single circuit
» Lootah Energy {50 MW) connected via loop In-out of the gpeoming Jhimpit-1
- Tricon-A 132kV single circult
We have carried out the studies of the case “without” BWEPL WPP but incl‘udi’ng all
the other planned and existing WPPs which have COD by 2019 to ascertain if there are
any conhstralnts in the system prior to BWEPL WPAP‘s commissioning.
3.1.1 load Forecast
The load forecast of NTDC attached in Appendix-2 has been used for the preparation
of all the study scenarios.
3.1.2  Generation and Transmission Expansion Plan
Thereis a sizable addition of generation in the Southern part of the country. The latest
generation and transmission expansion pl;a n provided by NTDCL has been used and is.

attached in Appendix-2.

3.2 Load Flow Analysis

Load flow analysis has been carried out for the NTDC / HESCO network including all
the existing and planned wind power plants at Jhimpir arid Gharo ¢lusters but without
including BWEPL WPP to see if’the network was adequate for dispersal of wind power
without it. The case has been studied for the system canditions of August/September
2019. The month has been selacted so that the Jhimpir-2 220/132 kV substation s

tompleted before the commissioni_ng of the said WPPs, In order to ensure prcnius':rED TRUE CQFY
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economic dispatch in the southern area for this High Wind High Water Season, it was
essential to have a reasonable energy mix with contributions from both thermal and
wind power plants. We kept the dispatch of the nearby power plants such as Thatta,
Nootlabad gnd Kotri-Site at its maximum. Kotri GTPS was operated at 50% capacity.

Output from all the existing/ under construction/ planned Wind Plants was kept at

. maximur. The results are shown plotted in Exhibit 3.0 In Appendix-3 which indicates -

that no circult is loaded more than its rated power carrying capacity and the voltage
profile at alf the bus bars of 132 kV, 220 kV and 500 kV is within the permissible range.
All power plant§ are tunningat lagging power factor within. their rated. range,

The N-1 contingency check has also been applied and the results are attached in

Appendix-3 a5 below:

Exhibit - 3.1 FWEL-1to Thatta 132kV Single Circuit Out
Exhibit - 3.2 Thatta to Jhimpir 132kV Single Circuit Out
Exhibit - 3.3 Jhimpir to Kotri-GTPS 132kV Single 'Cf:rcuit Out

. Exhibit - 3.4 Kotri-GTPS to Jamshoro-Old 132kV Single Circuit Out
Exhibit - 3.5 Jamshoro-Old to Jamshoro-New 132kV Single Circuit Out
Exhibit - 3.6 N.ooriabad te Jamshoro-Old [32kV Single Circuit Out
Exhibit - 3.7 Jamshoro-New to Hala Rpad l32kV Single Cireuit Out
Exhibit - 3.8 Jhimpu I to T.M.Khan 132kV Smgle Cireuit Qut

The load flow results of the network in the close yieinity of BWEPL WPP shown plotted

in Exhibits 3.1 to 3.13 indicate that all the power flows on the lines are within the rated

limits of this network.

The load flow results thus show that the network existing before BWEPL WPP and the
double csrcu|t from Thatta towards FWEL—I and FWEL-Itis enough to absorb the power
of the WPPs on that double circult under normal and N-1 contingency conditions. We

will check the adequacy of network after adding BWEPL WPP in Chapter 6.
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4. Development of interconnection Scheme

4.1 Interconnection of BWEPL 14 MW WPP

To connect the wind farms to the main grid of NTDC / HESCO, one may think of
connecting each Farm with any nearby avaliable 132 kV substation by !aylng a direct
132 kY cireuit from the gantry of each Farm 5 substation. But |t is |mportant to: first
see if the nearby substation has enough short circuit strength. to connect to.a Wind
farm havmg characteristics of time-varying output because flicker and harmonics’
rESb-n-ance are a:functi‘on of short circuit MVA of that node where this variation would
be occurring.

In-casethereis a potential of developing of several Wind Farms in the same area, thep
a better interface or commeon.cou pling point may be a-collector substation where each
Wind Farm is connected and then this callector substation is connected to suitable
node or nodes of the main national grid system. Erom suitable node or nodes we mean
the nodes (bus bars) having relatively higher short circuit levels to mitigate the impact
of time-variant generation from WTG

In case of BWEPL WPP, the nearest substatlon is the collector substation of Thatta 132

kV which will be operational before the commissioning of the said power plant.

4.2 . Proposed Interconnection Scheme
The scheme of interconnection of newly proposed WPPs proposes the following

reinforcements in place at JWmpir cluster.
. 220 kV D/C transmission 1Ii‘ﬁe approx. 5km long on twin bundled Greeley
conductor laoping Infout of second circuit of existing Jamshoro — KDA-33
D/C transmission line at the proposad Jhimpir-2 220/132 kV substation
® Addition of 4" 220/132 kv transformef at the newly prapased Jhimpir-2
220/132 kV substation. 7 ,
»  132kV double circuit transmission line approx. 135 km long on twin bundled

Greeley conductor for connecting 8 WPPs in the first loop to Jhimpir-2

2.20/132 newly praposed subs#ati'on. | GE RTIHEﬁ TRUE GGP¥
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e 132kV double circult transmission line approx. 168 km lorg on twin bundled
Greeley conductor for connecting 8 WPPs in the second loap to Jhimpir-2
220/132 newly proposed substation.

& In this integrated study, the interconnection of BWEPL \WPP is done by

. looping in-out the existing. 132 kv Citjcuit from Thatta tdward‘s FWEL-I at.
BWEPL WPP. ’

The connection scheme of BWEPL WPP for the scenario of August/September 2019 as.
shown in Appendix - 4 is by looping in-out the existing 132 kV Circuit fromi Thatts
towards FWEL-1 at BWEPL WPP. The distance of the tooping point from the farm
substation would be approx. 0.5 km. The conductor used would be 132 kv Greeley

conductor. The lengths may change slightly during the implementation of the project.
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5.  Modeling of BWEPL Wind Farm

5.1 Electrical Layout of Wind Farm

5.1.1 BWEPL WPP Energy Selection

BWEPL WPP has selected Type-3 Gamesa WTGs which they are considering to install

onthelrWind near Thatta. it isa doubly fed asynchronous generator. Each WTG would

step.up from its derminal LY voltage of 0,69 kV to a medium voltage (MV) that will be

22 kv,
5.1.2 Electrical Layout

The WTGs would be connected to MV collector cables of 22 kV laid down in the Farm

connecting each fine: (row) of the WTGs to the Farm substation, The layout is shown

in Sketch - 3 {Appendix-5), briefly described as follows;

Line—1 WTGs 1-4 (4x2=8MwW)

Line -2 WTGs 5.7 (3x2=6MwW)
The average length of cable between the two WTGs has to. be enough to compietely
out do the wake effect from the ‘adjoining WTG based on thumb rule to leave 4xD
(rotor dlameter) between the WTGs to take care of wake effect. In actual micro- -siting
the distances between WTGs might be slightly different due to. many other factors.
We have taken about 400 meters distances between the WTGs.
The Farm Substation has been assumed to be located somewhere in the middle of the
Farm,
The four collector circuits of 22 kV would thus be taid as shown in Sketch-3 and
expla!ned as follows;

Colfector Line-1 from WTG-1 to Farm Substation

Collector Ling-2 from WTG-5 to Farm Substation

Since each collector would carry a max of approximately 8 MW at normal rating, the

22 kV collector circults loading capacity should be in the range of 10 MVA each, giving

some. margin for reactive power at 0.95 Power Factor and some losses in the circuits

with certain overload capacity as well.
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5.1.3 22 kV Collector Circuits

The MV voltage level sefected by BWEPL WPP for interconnection of collector groups
of WTGs in the Farm is 22 kV. Underground cables will be used with length of approx.
2.5 km. Further details regarding the typer of cable is provided in Appendix - 2.

5.2 . Wind Farm Substation 132/22 kV

© A substation'would be built in the middle of the Farm to-collect all the power from the. -

WTGs, spread out in the Farm, at medium voltage (MV) level of 22 kV and step-up this
power to high voltage (HV) level of 132 kV so that the Farm’s output may be evacuated
to the main-grid of NTDC, The single line diagrams of the substation are briefly shown
in Sketch-1 and 2 In Appendix-5 for 22 kV and 132 kV respectively.
Keeping in view the data provided by the Client, jt=’he bus bar scheme for 132 kV level
.is- double bus with a coup|'er.i.e. double bus-single-br_eake'r scheme. Keeping in view
the NTDC/DISCOs practice, we propose to provide good reliability to a power plant és-
follows: 7

e Single bus scheme with a sectionalizer to enable to have two hus sections at

22 . |

¢ Double-bus single-breaker scheme with.a Bus Coupler at 132 kV
The schemes are shown in Sketch-1 and 2 respectively and described as follows.
5.2.1 Canceptual Design of 22 kv
The single line diagram SLD=1 in Appendix-5 shows the conceptual desigh of 22 kv
(MV) bus bar of the Farm substa_tidn. It comprises of
e Two single bus-sections of 22 KV with a bus sectionalizer

Two breaker baysto connect twe collector double circults of WTG Lines 1 & 2

o Two breaker bays to connect two transformers of 132/22 kV
s One breaker bays for connegting two auxiliary transformers of 22/0.4 kv

e One breaker bays to connect switched shunt capacitor banks
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e

Rating of all the breakers and bus bar equipment would be
Short circuit rupturing capacity =25 kA
Normal continuous current = 1250 Afor fine breakers
= 2500A for Bus Sectionalizer and Power TF
5.2.2 Conceptual Design of 132 kV
Single-line-diagram SLD~2 {Appendix-5) shows 132 kV bus bars of the Farm
substation, which would cdmpriise as follews.
¢ Double bus bars with aBus Coupler
e Twa breakerbays to connect two transformers 132/22 kv
o Two breaker bays to conpect two circuits.of 132 kv i.e. double circuit on single
tower overhead line to connect to the grid system,.
Rating of all the breakers and bus bar equipment would be
Short circuit rupturing capacity =40 kA
Normal continuous current = 1250 A for line and TF breakers
= 2500 A for Bus Sectionalizer
| The other equipment of the substaticn c:oznsists of:
e Two 132/22 kV 15 MVA ONAN OLTC transformers, 140£8x1.25%/22kV, to
fulfill N-1 criteria of Grid Code
e QOne station auxiliary transformers 22/0.4 kv
e  One switched sHun‘t capacitor banks of the siie of 6 MVAR (2 % 3 MVAR] Wijth
contactors and PLC {Programmable Logic Controller).
e Energy meters would be installed on HV side {132 kV) of the 132/22kv
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6. Load Flow Analysis
Load flow analysis has been carried out for the proposed scheme of interconnection

of BWEPL WPP with NTDC grid for the base scenario. of September 2019.

6.1 Modeling of Wind Farm in Load Flow

Representation of all the individual machines in a large Wind Farm is inappfmp'ria-te in

most grid impact studies [1]. There is a provision in the model structure: of PSS/E to.

allow: single. equivalent WTG machine madel to represent multiple WTGs, However

therg are limitatipns. Disturbances. within the local collector grid cannot be analyzed,

and there is some potentially significant variation in the equivalent impedance for the

conriection to eaclj. machine. A single machire _e_’q_uivafen_t_. requires the approximation

that the power autput of all the machines will be the same at a given iristant of time,

For grid system impact studies, simulations are typically performed with the initial

wind of sufficient speed to produce the rated output on all the machines. Urider this

condltion, the assurption that all the machines are initially at the same (rated_) ou-t_put_

s hot an approximatlon [2]. Otherwise th'is.assurﬁption presumes that the gebgraphle

dispersion is small enough that the wind over the farm is uniform. Though simulations.
of bulk system dynamics using a single machine equivalent are adequate for miost

planning studies, we have adopted a rather more detailed level of modeling by using.
an equivalent machine just for one group-of WTGs connected to one collector feeder.

Since we have four collector feeders cohnecting to four groups of WTGs, therefore

there are four e*qui,ifa lent WTGs assumed.for each collector group in this study report.

The Farm Substation is represented by two bus bars as BWEPL medium veltage bus

named BWEPL-MV 22 kV and BWEPL 132 kv, with two inter-bus transformers of 15

MVA each. These tra nsfprmers-a-re capable for-a limited time to cover N-1 contingency
A criteria of Grid Code i.e. in case of outage of one transfarmer, the other can take up .

the full output of Farm.,
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6.2 Reactive Power Reguirements

BWEPL is. considering using 2 MW Gamesa Type-3 WTGs, which are ‘doubly' fed

asynchranous generators, in their WPP. ts power factor is 0.95 Iaggi_ng

{capacitive/generating) and 0.95 leading (inductive/absorbing). The maximum reactive

poweroutputthat ean be avallable at the 0.69-kV terminal is 0.66 MVAR for each WTG.

Part of -this reactive power will be consumed by the 0.69/22-kV step-up (GSU)

transformer and the rest may be consumed in the MV collector cables of the 'W-lnd[
farm. However some reactive power might reach the MV bus bar of Farm substation.

That means each WTG is. self sufficient to meet VAR absorption. requirement of its

step-up. transformer with: some contributios: of VARs to the Farm MV network.

The Grid Code Addendum No.1 reguires to meet the criteria-of £ 0,95 power factor at
the point of interconnection with: the NTDC/HESCO: grid at 132 kV {point of comimon

coupling). Therefore a Farm of 14 MW generating capacity is required to pump 4.6

MVAR to t‘hg grid at full output of 14 MW. The VAR generating capability of WTG at

0.95 PF will not be ahle to.fully meet this VAR demand of the system because of VAR

loss in step-up. transformers, collector cables and the HV/MV ie. 132/22 kv

transformers at fhe Farrri substation. In order to meet the Grid Code-criteria, we heed

to Install switched: shunt capacitor bank at 22 kV bus of the Farm substation of
sufficient size capable of delivering approx. 4.6 MVAR at 132 kV bus after VAR loss.

ACross 132/2'2 kV transformers.

6.3 Load Flow Analysis for Peak Load Scenario of August/September
2019

Load: flow analysis has been carried out for the NTDC / HESCO network to see the

steady state impact of adding the generation of BWEPL WPP on the network including

the existing/under-constriction/planned WPPs.inrthe Jhimpir and Gharo Cluster. The

network con.figurafion. is same for Jhimpir ahd Gharo clusters as indicated in Appendix-

4 and discussed: in Ch. 3.
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The integrated case has been studied for the system conditions of summer 2019, the
time Jine associated with the COD of BWEPL WPP and after the cormmissioning of the
newly propased 220/132 k¥ substation in the southern. part of Jhimpir. In order to
gnsure proper ebonomic dispatch in the southern area for this High Wind High Water
Season, it was essential to have a reasonable energy mix with contributions from both
_thermal and wind power plants. We kept the dispatch of the nearby power plants such
as Thatta, Nogriabad and Kotri-Site at its maximum. Kotri GTPS was operated at 50%
capacity. Output from: all the existing/ under construction/ planned Wind Plants was.
lept at maxirium,
Load: flow simulations have been run for normal and contingency conditions. The

results are shown plotted Appendi'x-B..

6.3.1 Normal Case

Exhibit 6.1.0 shows the normal case under the system conditions of summer 2019, All
the wind farms in.J himpir and Gharo. clusters with installed cap:aci'ty of 50 MW or:49.5
MW have been assumed after deducting Farm fosses and given some diversity in the
maximum output of all the Wind Power Plants at one time. For BWEPL WPP, 13.2 MW
is assumed to be delivered at the point of delivery to grid at 132 kv,

All these loadings are within the rated limits of these circuits. The bus voltages on all
" the substations in Southern HESCO grid are within the normal limits of operation.,

We see that all the WTGs are running at a power factor above its rated value of 0.90
not using full reactive power capability leaving enougi margin to cover contingencies,
The switched shunt capaeitor bank of 6 MVAR at 22 k¥ bus bar is supplying 3.2 MVAR.
at (22.6 kV) voltage and, after VAR loss across 132/22 kV transformers, supplying
about 4.2 MVAR (nearly 0,95 PF) at 132 kV bus i.e, fulfiliing the Grid Code criteria at
the paint of interconnection. The voltage profile on all the bus bars of 132 KV of HESCO

grid are well withir the normal operating criteria of * 5 % off the nominal.
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6.3.2 Contingency cases and evolving of reliable scheme
The N-1 contingency cases have been run and the results have beeti shown plotted-as

undery

Exhibit -~ 6.1,1 Butj-Wind 132/22 kV Single Transf‘qrmer Out

Exhibit - 6.1.2 FWEL-! to Burj-Wind 132kV Single Cireuit Out

Exhibit --6.1.3 Burj-Wind to Thatta 132kV Single Circuit Out

Exhibit - 6.1.4- Thatta fo Jhimpir 132kV Single Cireuit Out

Exhibit - 6.1.5 Jhimpir to Kotri-GTPS 132kV Single Circuit Out

Exhibit - 6.1,6 Kotti-GTPS to. Jamshoro-Old 132kV Single Circuit Out
Exhibit - 6.1.7 Jamshero-Old to Jamshero-New 132kV Single Cirouit Out
Exhibit - 6.1.8 Noorjabad to Jamshoro-Old 132kV Single Circuit Qut:
Exhibit - 6.1.9 Jamshoro-New to Hala Road [32kV Single Circuit Out
Exhibit- 6,110 Jhimpir-1 to T.M.Khan 132kV Single Cirouit Out

The load flow results of the network in the close vicinity of BWEPL WPP shown plofted
in. Exhibits 6.1.1 to 6.1.10 indicate that all the: power flows an the lines are within the
rated litmits of this network, -

The results also show thai under all events of outages the switched shunt capacitor
banks at 22 kV bus l;egu_l'a.tes' the voltage under éll‘ events. The reactive power being
supplied by the 6 MVAR switched shunt capacitor banks as proposed by the client
connected at 22 kV hus, ‘maintaiins the supply of VARS to the grid under all

contingencies adjusting its output according to the system requirement,
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64 Load Flow Analysis for Off-Peak Load Scenario of
August/September 2019

Load flow analysis has bheen carri-ei:l' out for the off-peak conditions of
Aug-ust/Septembng.OlQ for the NTDC / HESCO network to see the steady state impact
of reduced loads and generatlons as a higher loading on the circuits is expected during
the off-peak conditions. | '

Load flow simulations have been run for normal and contingeney conditions. The
results are shown: plotted in Appendix-6.

Exhibit 6.2.0 shows the normal case under the off-peak system conditions of
August/September 2019. All these loadings are within the rated limits of these clrcuits.
The bus voltages on all the substations in Southern: HESCO grid are within the normal
limits of operation.

The N-1 contingency cases }have been run and the results have been shown plotted as

under:

Exhibit - 6.2.1- Burj-Wind 132/22 kV Single Transformer Out
Exhibit-6.2.2 °  FWEL-I to Burj-Wind 132kV Single Circuit Out

Exhibit - 6.2.3 Burj-Wind to Thatta 132kV Single Cireuit Out

Exhibit - 6.2.4 | Thatt':a to Jhimpir 1 _321(\[ Single Circuit Out

Exhibit - 6.2.5 Jhimpir to Ketri-GTPS 132kV Single 'Circuit*-Oﬁt.

Exhibit - 6.2.6 Kotri-GTPS to Jamshoro-Old 132kV Single Circuit Out
Exhibit - .6‘2.7‘ Jamishoro-Old to ifaméhoro‘—Ncw 132k V Single Cireuit Out
Exhibit - 6.2.8 Nooriabad to Jamshore-Old 132kV Single Circuit Out
Exhibit - 6.2.9 Jamshoro-New to Hala Road 132kV Single Circuit Out
Exhibit - 62,10 - Jhimpir-1 to T.M.Khan 132kV Single Circuit Out

The load flow results of the network in the close vicinity of BWEPL WPP shown plotted

in Exhibits 6.2.1 to 6.2.10 Indicate that all the power flows on the lines are within the

rated limits of this network. CERTIF‘ED TRUE COPY
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6.5 lLoad Flow Analysis for Future Scenario of 2022

Load flow analysis has been carried out for the peak conditions for future scenario of

2022 for the NTDC / HESCO network. All the future reinforcements that were

proposed till 2022 are modeled in the case.

Load flow simulations have been run for normal and contlngency conditions, The

results are shown plotted in Appendm 6

Exhlblt 6.3.0 shows the normal case under the peak system condmons of future year

2022. All these loadings are within the rated limlts of these circuits. The bus volt-ages'.

on all the substations in Southern HESCO grid are within the normal limits of

operation,

The N-1 contingency cases have been run and the results have been shown plotted as

uhder;

Exhibit - 6.3.1
Exhibit - 6.3.2
Exhibit - 6.3.3
Exhibit - 6.3.4
Exhibit - 6.3.5
Exhibit - 6.3.6
Exhibit - 6,3.7
Exhibit - 6.3.8
Exhibit - 6,3.9

Exhibit - 6.3.10

S

Burj-Wind 132/22 KV Single Transformer Qut

FWEL-I to Burj-Wind 132kV Single Circuit Out
Butj-Wind te Thatta 132kV Singie Cireuit Out

Thatta to- Jhimpir 132kV Single Circuit Out

Jhimpir to Kotri-GTPS [32kV Single Circuit Out
Kotri-GTPS to Jamshoro-Old 132kV Single Circuit Out

J amshoro;Old to Jamshoro-New 132kV Single Circuit Out
Nooriabad to Jamshoro-Old 132kV Single Cireuit Qut
Jamshoro-New to Hala Road 132kV Single Circuit Out
Thimpir-1 to T.M.Khan 132KV Single Circuit Out

The results show that power flows on intact 132 kV circuits remain within their rated

limits.

{g&
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6.6 Conclusion of Load Flow Results

The proposed interconnection scheme would require looping in-out the axisting 132
kV circuit from Thatta towards FWEL-l at the Farm Substation of BWEPL WPP., Greeley
conductor will be used with the capacity of 184 MVA per circult. The distance of the
tooping point fram the farm substation is apprex. 0.5 k. 7
'fh:e toad flow results of théz proposed sc‘h:emer_o.ﬁ inté'r.connecticn of BWEPL WPP
shows no b‘ottlenec:k.sdr; capacity constraints in the adjoining 132 kV netwerk in terms
of abs-o__r_bi:ﬂg— all the output of BWEPL WPP under normal as well as the contingency

conditions Tor all the scenarios studied.

References:

1- WECE Wind Generater Madelii.n‘g Group; Generic Type-3 Wind Turbine-Generator Maodel for
Grid Studies; Version 1.1, Septeraber 14,.2006, p- 2.2
2- bid. p.3.1 ‘
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7. Short Circuit Analysis

7.1 Methodology and Assumptions

The methodology of IEC 909 has been applied in all short circuit analyses in this report
for which provision Is available in the PSS/E software used for these studies. For
caleulations of maximum fault levels the hus voltage has been assumed as 1.1 PU i.e.
10 % ahove the nominal as per IEC909. For calculations of minimum fault levels the
bus voltage has been assumed as 0.9 PU i.e. 10 below the nominal. That covers the

entire + 10 % range of the ratings of the equipment,

7.1.1 Assumptions for niaximum and minimum short circuit levels
7.1.1.1 Assumptions-Maximum short circuit levels
For evaluation of maximum short circuit levels we have assumed contribution in the
fault currents from all the installed generation capacity of hydel, thermal and nuclear
plants in the system in the future year of 2022 to assess the maximum impact. of
BWEPL WPP.
The maximum fault currents have heen calculated with the following assumptions
under [EC909:
e Set tap ratios to unity
e Set{inecharging tozero .
¢ Setshunts tozeroin positive seguence
Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher than
notminal, which Is the maximum permissible voltage under contirgency condition.
However tabular results of some significant bus bars of 220 kV and 132 kV in the
electrical vicinity of BWEPL WPP have also been produced and placed in Appendix-7.
7.1.1.2 Assumptions-Minimum Short Circuit Levels
The minim’um-fautt currents are ijmportan‘f for the evaluation of power quality issues
such as flicker, unbalance, sudden voltage dip and harmonics.

To assess the minimum short circuit levels we have considered conditions of 2019 to

simulate the minimum short circuit strength of southern grid. For BWEPLC\gﬁ%TﬁED TRUE COPY
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have assumed the minimum short circuit calculations i.e. just ene collector group with
partial output of approx. 8 MW is on bar.
For minimum fault currents we have applied the following assumptions under |EC 909:
e Set tap ratios to unity
o Set line charging to zero
e Set shunts to zero in 'pbsitive: seguence
Desired voltage mag!'litu_de at bus bars set equél to 0.9 PU. ie. 100% lowér than

nominal, which. is the minimum permissible voltage under contingency condition.

7.2 Fault Currents Calculations

7.2.1 Maximum S'h.qr-t Circuit Levels for the Year 2022

The short circuit levels ha;re been calculated and plotted on bus bars of 132 kv of
substations lying in the electrical vicinity:of our area of interest i.e, Thatta, Jhimpir,
_ Kotri-GTPS, Neariabad and Jamshoro Old are shown: plotted in the Exhibit 7.2 for the
scenarlo of 2022 and attached in Appendix-7. Both 3-phase and: 1-phase fault currents
are indicated in the Exhibit which are given In polar coordinates i.e. the magnitude
and the angle of the CU['FEﬂ';E. The total fault currents are shown below the bus bar.
The tabular output of the short circuit calculations is. also attached in Appendix-7 for
the: 132 k¥ bus bars of our interest ie. the substations connecting in the three
branches of 132 kV running South of Hyderabad up to Southern Sind coast line. The
tabular output is the detailed output showing the contribution to the fault current
from the adjoining sources i.e. the lines and transformers connected to that bus. The
phase currents, the seqdence currents and the sequence impedances are shown in
detail for each faulted bils bar.

The total maximium fault currents for 3-phase and l-phase short circuit at these
substations are summarized in Table 7.1. We see that the maximum fault currents do
not exceed the short circuit ratings of the equipment at these 132 kv substations
which normally are 25 kA or 31.5 kA for older substations and 40 kA for new

substations.
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The fault levels of BWEPL 132 kV are 5.14 kA and 5.10-kA for 3-phase and single phase

faults respectively for 2022, This is much less than the switchgear rating of 40 kA

recommended for BWEPL Farm Substation as per NTDC requirements for 132 kv,

The fault levels for BWEPL 22.kV are 7.71 kA and 8.71 kA for 3-phase and single-phase

faults respectively for 2022. Therefore the short circuit rating recommended for 22 kv

switchgear is recommended as 25 kA.

Table-7.1
Maximum Short Circuit Levels with BWEPL WPP — 2022
Substation . 3-Phase Fault Current E-Phase Fault Curvent
(kA) (k)
BWEPL132KV - 5.14 5.10
BWEPL MV 22 kV 771 8.71
FWEL-T132 kv 4.17 4.41
FWEI-Il 132 kv 417 407
Thatta 132 kv 662 643
Jhimpir 132 kv 11.45 10.48
Kotri GTPS.132 kv 19.73 19.01
Nooriabad '1_32 kv 11,92 13.16
 Jamshoro Old 132 kv 23.84 22.87

&
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7.2.2 Minimum short circuit levels

The minimum fault levels have been calculated for minimum dispatch of power in the
grid system. The plotted results of short circuit analysis are attached as Exhibit 7.1.
Both 3-phase and I-phase fault currents are indicated in the Exhibit which are given
in polar coordinates ie. the. magmtude and the angle of the current The total fault
currents are shown below the faulted bus bar.

The tabular cutput of the short cireuit calculations is also attached in Appendix-7 for
the 132 kV'bus bars of our interest.

The total minimum fault currents for 3-phase and 1-phase short circuit at these

substations are summarized in Table 7.2.

Table-7.2
Mmlmum Short Circuit Levels with BWEPL WPP 2019 B
SubsstaTon 3-Phase Fault Current | 1-Phase Fault Current
, {kA) (kA).
BWEPL 132 kv 3 - " 338
BWEPL MV 22 kv | 6.21 B 662
PWEL1132kV 2.86 | 3.0
FWEHi 132 kv 2.86 3.20
“Thatta 132 kv 4.74 | ass
thimpir 132 kv 731 710
Kotri GTPS132 kv | 13.25 12. 25 |
 Nooriabad 132 kv 7.88 6.82
Jamshoro Old 182 iy _ 15.93 14.35
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7.3 Conclusions of Short Circuit Analysis

As awhole for the peak scenario of 2022, the fault levels at all the 132 kV bus bars are
well below the short circuit rating of the equipment at these substations.

The fault levels of BWEPL 132 kV are 5.14 kA and 5.10 kA for 3-phase and single phase
faults respectively for 2022. This is much less than the switchgear rating of 40 kA
recommended for BWEPL Farm Substation as per NTDC requirements for 132 kv,

The fault levels for BWEPL 22 kV are 7,71 kA and 8.71 kA for 3-phase and single-phase
faults respectively for 2022, Therefare the short circuit rating recommended for 22 kv
switchgear is 25 kA.

Similarly for minirmumshiort circuit-case for the year 2019, the fault levels are also well
below the shortcircuit rating of the equ;ip;rne_nt at these substations,

The short ci’rcuit- strength is very 'im‘;port‘anf for Power Quality issues .Iike flicker,
harmenics and voltage unhalance, Exhibit 7.1.1 and 7.1.2 show the results of minimum
fault levels in MVA to be used in Power Quality analysis carried out in Ch.9.

The fault levels indicate that there are no constraints in terms. of short circuit ratings
of the eguipment of the adjeining substat‘ioh—s'and there is improvement in minimum
fault levels. The proposed intercannection scheme holds well on the basis of short

circuit analysis as well.
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8.  Transient Stability Analysis
The objective of transient stability study is to see:

1. Dynamicimpact of BWEPL Wind Pawer Plant on the System

2. Dynamic impact of the System on BWEPL Wind Power Plant
8.1 Assumptions & Methodology
8.1.1 Type-3 WTG Dynamic Model
BWEPL is considering using Doubly Fed Asynchronous Generator which is designated
as Type-3 WTG: in their Wind Power Plant. We have used the generic Type-3 wind
turbine-generator model, which has been developed and has been made available by
Siemens-PTI to their users of PSS/E software. Only the main parameters have been
incorpo:ca.ted'in-thrs model, whereas other details.and minute control parameters hiave
been based on _assumptii'ons' in the controlfers of generic model of Siemens-PTI

software PSS/E,

8.2 Dynamic Impact of System Disturbances
8.2.1 N

Wi POWER PLANNERS INTERNATIONAL

CERTIFIED TRUE COPY

[ Fault ’I‘ype 3-Phase _
Fault Location: BWEPL 132 kV bus bar
Fault Duration: 5 cycles (100 ms) A
' _Line Tripping: BWEPL to Thatta 132kV Single Circuit o
Variable Bus/Line | Response F"ﬁg"e
[1. BWEPL 132 kV | |
2. BWEPL MV 22 kV The voltages of
Voltage 3. FWEL-1 132kV all the bus bars 811
8¢ 4. Thatta 132 kV recover after o
5, Jhimpir 132 kV fault clearance
6. Nooriabad 132 kV -
: . _ Recovers after
_ Frequency | BWEPL 132kV fault clearance 8.1.2
e Plant MW OQutput | _ , oy~ Recovers after |
'« Plant MVAR BWEPL Collector Group-2 | 4. b down | 8.1.3
- , 0.69 kV oy
Output oscillations
2
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Speed BWEPL Colieotor Groyp-2 | Secovers alter
Pmechanical | 0.69 kv damping down | 8.1.4
_ \ osg'illati'ons,
e Torque 5 | Recoversafter |
o Pitch Angle g\g;Ek% Collector Group-2 damping down | 8.1.5
N oseillations.
* Paero | BWEPL Collector Group-2 | ecovers after _
Shaft Twist Angle | 0.69 kV damping down | -8.1.6
S : ‘oscillations
o Turbine Rotor : » -
~ Spoed Deviation | BWEPL Collector Group-2 | Sosovemsafter |-
° Generator Speed | 0.69kV damping dovn | 8.1.7
| Devuation ' oscillations
« Pitcheontrol | GWRPL Collector Group2 | Recoversafier |
o Piteh compensation | .69 v damping down [ 8.1.8
o . oscillations
'_ » _ Alftains steady |
¢ MW Output ) FWEL-1 Collector Group-1 | state value affer | § 1.9
»+ MVAR Otgtput 0.7 KV damping of oL
i b oscillations
¢ MWLineFlow | gyppr ¢ pWEL-1 132kv | Lecoversafter |
|* MVARLine Flow 1 intact single cireuit damping down | 8.1.10
' ‘ oscillations
1. Kotri GIPS 132kV
2. Thattal32 kV Damps down
.y _ 3. Lakhra 132 kV quicklyand | -
 Rotor Angles 4. Nooriabad 132 kV attain a steady S.LITY
' 5. Atlas 220 kV state value
{ 6. Guddu-New (Reference)
8.2.2
Fault Type. —Phase
Fault Liocation: BWEPL, 132 kV bus bar
Fault Duration: 9 cycles (180 ms)
Line Trlppmg BWEPL fo Thatta 132kV Smgle Cucult _ :
Variable _  Bus/Line Response FII%::N '
1. BWEPL 132 kV |
2, BWEPL MV 22 kV The voltages of
Voltage 3. FWEL-1 132kV all the bus bars. 821
g 4. Thatia 132 kV - recoverafter |
5. Jhimpir 132 kV fault clearance
6. Nooriabad 132 kV AED IMRUE COPY
) AV ™ AL

p
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Recovers after

Guddu-New (Reference)

Frequency BWEPL 132kV ottt olearance | 822
Lo Plant MW Output - . _. -  Récgﬁers-. after o
o Plant MVAR PUBE Collector Group2 | damping down | 82.3
 Output T oscillations
e Sip'eed' BWEPL Collector Group-2 Recovers affer :
o Pmechanical 0.69kV b dinslgllrlli i?l\:n 8.2.4
o Tf);‘gtle— 7 BWEPL Collector Group-2 ?;io:}?s dzﬂe; 8.5
@ Piick Angle 0.69 KV : 6—sépiilfi§[i@n§
¢ Paero | BWEPL Collector Group2 | kocovon |
Shaft Twist Anglé | g.60 kv ; in;glli‘iw{l’l‘;m Bt
» TurbineRotor — | ' Recovers al
Speed Deviation BWEPL Collector Group-2 | d eangr Sda v:; 827
s Generator Speed | 0.69 kV | ﬁafp}l;l;fi; W R
Deviation . _ oscillations
o Pitchcontrol | BywEpL, Collector Group-2 g"'?"f"ﬁ“daﬂe‘f 628
Pitch compensation | .49 1y Egnplllil%own - 8.2.8
- . oscillations
N o -  Altainssteady |
® MW Output FWEL-1 Collector Group-1 | state value afler | ¢ ¢
® MVAR Output 0.7kV dampingof | ©°
7 7 oscillations
» MW Line Flow BWEPL to FWEL-1 132 kV | ?;i";‘jr? df‘i:; $2.10 |
¢ MVARLine Flow | jnact single cireuit : Ogg_ljlfﬁoﬁé { I
. Kot GTPS 132kV
2. Thattal32kV Damps down |
™ . 13, Lakhra 132 kV quickly and a1 |
Rofor Angles 4. Nooriabad 132 kV attain asteady | T |
15 Atlas 220 kV state value
6.

-
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8.2.3

.
A
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2
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Fault Type: 3-Phase
I‘ault Location: BWEPL-MV 22 kV bus bar
Fault Duvation: 9 cycles (180 ms)
' Lme Trlppmg One CoIlectm Gloup of 8 MW
Varjable Bus/Line _ Response Fﬁz?e
| 1T, BWEPLMV 22KV T
2. BWEPL 132 kV  The voltages of |
. 3, FWEL-1 132kV all the bus bars. | .
Voltage 4, Thatta 132 kV . reeover after | 8.3.1
“I'5. Thimpir 132 KV | fault clearance
7 6. Noonabad 132kV 1 o _
iFrequency BWEPL 132KV - Recoversafler | g 4
: _ - fanlt clearance. _
Plant MW Output ' - Recovers after
BWEPL Collectm Group o2 B N R
Plant MVAR - 0.69 kV -damp‘i_l.ng.-.down 8.3.3
___Output _ oscillations
® Sp eed . ’ -BWEPL:CoIIectcr Group-2 gergofgmdafii | 8.3.4
s Ppiechanieal 0.69 kV 3;) Sé)i-]'la}.gt.io(;s-r (e
* T',orqug _ BWEPL Collector Group-2 Cfllecml/:rs daff:; | 13 5
s Pitch Angle 0.69 KV .a_(.)nsaguiidzs,. - 8.3,
¢ Paero BWEPL Callector Group2 | ?‘?"?’f?’s df?‘ﬂe‘f a3
Shaft Twist Angle | .60 kV i’;?glirl‘fm(::n R
"+ Turhine Rotor | . R .. ﬁ
 Speed Deviation | BWEPL Collector Group-2 | g7 "> 0 | oo o
‘e Generator Speed: .| 0.69 kV ampllrllgt oWl e
Deviation oscillations
- Pi itch control | BWEPL.Collector Group-2 Recovers dgfte:; 838
& Pitch compensation | 6o kv dampl}‘;gt (r)lwn B
S oscillations
B Attains steady
© MW Output 'FWEL-1 Collector Group-1 | state valueafier | ¢, ¢
¢ MVAROutput  |qg7ky damping of o
» osciflations -
MW LineFlow | BwEPL (0 FWEL-L 132ky | Recoversafer 4
MVAR Line Flow | ipact single circuit : os(ﬁlllzﬁ:lons B .
1. Kotri GIPS 132kV Damps down
Rotor Angles 2. Thattal32kV TN S.Sﬁ
3. Lakhra 132kV qul"kgéﬁg ED \JE COPY
_ G
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4. Nootiabad 132 kV

attain a steady

5. Atlas 220 kV state value
6. Guddu-New (Reference)
8.2.4
:Fault Type: 3 Phase
| F a_u_l 'chatmn BWEPL-MV 22 kV bus bar
_i_Fau[ ‘Duration: 9 eycles (180 ms) -
Llne TmpE i ngs BWEPL 132/22 kV Smgle Transformer
' Varlable ' Bus/Line Response F;%:re |
1. BWEPLMV 2kVv ||
12, BWEPL 132 kv . The voltages of
Volfage [3. FWEL-T 132 kV - all the bus bars | 84 -
: g {4 Thatta 132 kV recoverafter |
‘5. Jhimpir 132 kV fault clearance:
7 ‘ 6. Nooriabad 132 kV L
Frequency BWEPL 132kV | Ei‘iflféi;fié 842
e Plant MW Output | Recovets after
e Plant MVAR BWFPL ColIector Group-2 - damping down { 8.4.3
P 0.69kV g
_Output oscillations
° S'=P?ed- e BWEPL Collector Group-2 i?;ofgmdagi:; R.4.4
° Dmechanical 0.69kV ' osgllagici‘oﬁs' B
* Torque | BWEPL Collector Group-2 | Recovemsafter |~~~
| e Pitch Angle 0.69 kV ' e : dir;lglj?a%;ji;?n 345
s Qaero | BWEPL CollectorGroup2 | Secoversafier )
@ Sl’laft TWlSt Aﬂgle 0,69 KV Dsgllilons ) 4.
e Turbine Rotor R after
Speed Deviation 'BWEPL Collector Group-2 | dai:ao‘i;m di“?; 8.4.7
s Generator Speed [0,69kV o fill{ii s |
Deviation - 7 5 on
¢ Pitch control BWEPL Collector Group-2 iﬁ;‘::;s dﬁjﬁ : 8.4.8

Pitch compensation

0.69 kV

oscillations

o MW Output
s MVAR Output

FWEL-1 Collector Group-1
0.7kV

Attains steady

CERTIEE

state value aftert‘

)
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damping of
- oscillations
‘¢ MW Line Flow BWEPL 132/22 kV intact Recovers after o e
o MVARLine Flow | ginofe Transformer damping down | 8.4.10
o o - oscillations
[1. Kot GTPS 132 kV
2. Thattal32 kV Damps down :
- 3. Lakhra 132kV quickly and Y|
 Rotor Angles 4. Nooriabad 132 kV attain a steady | 8411
5. Atlas 220 kV state value
1 6. Guddu-New (Reference]
8.2.5
' Fault Type. 3- Phase .
! Fault Location: Jhlmplr-2 220 kV bus bar
Fault Duration: 5 cycles (100 ms) __
| Line Tripping: Thimpir-2 to KDA-33 220kV Single Circuit
Variable | Bus/Line " Response :ngre
' 1. Jhimpir-2 220 kV
2. Jhimpir-2 132 kV The voltages of |
. 3. KDA-33 220 kv - all the bus bars. | .
Voliage 4, TM.Kh. Rd. 220kV recover after | 8.3.1 |
5. Jamshoro 220 kV fault clearance |
- +1 6. BWEPL 132 kV -
Frequency | BWEPL 132kv Recovers after | ¢ 5

fault ¢learance

‘e Plant MW Output
|e Plant MVAR
'Oqtput

'BWEPL Collector Group-2

0.69 kV

Recovers after

- damping down | 833 |

oscillations

o Speed
¢ Pmechanical

BWEPL Collector Group-2

| 0.69 kV

Recovers after |
damping down | 8.54
oscillations

_ o Torque

| BWEPL Collector Group-2

Recovers after

e Shaft Twist Angle

° Paero BWEPL Collector Group-2 Recovers after

0.69 kV

damping down | 8.5.6

oscillations

o
L1
W
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‘e Turbine Rotor
Speed Peviation

BWEPL Collector Group-2

Recovers afler

Guddu-New (Reference)

| ¢ Generator Specd 0.69 kV 1?§i?agﬁ.o?::n 7
| Deviation . _ -
® Pft‘:h control . BWEPL. Coltector Group-2 Recpyers gfter' .
¢ Pitch compensation | 4 ¢o 1y damping down | 8.5.8
' ' oscillations
o _ _ Atfains steady
. MW ZO"t[_’“-t 'FWEL-1 Collector Group-1 | state value after 859
MVAR Qutput 0.7 kV dampingof |
T oscillations
o MW Line Flow | ypinpied 0 KDA-33 220kV ?E‘*'Q‘i’;rsdzﬁcr oo |
¢ MVARLineFlow | ingact Single Cironit ampine cown 1 810
oscillations |- _
T. Kotri GTPS 132 kV |
| 2. Thaital32 kV Damps down
SR 3. Lakhra 132 kV quickly and _ _
Rofor Angles | 4. Nooriabad 132 kv attain a steady | 51t |
' {5 Atlas 220 kV state value
| 6.

8.3 Conclusion of Stability Study

The transient stability analysis performed as discussed above indicates that the NTDC

system connecting to BWEPL WPP through the proposed scheme of interconnection

is strohg enough to absorb the worst disturbances on etther side i.e. on: BWEPL WPP

side or the Grid side.

There are no constraints of connecting BWEPL WPP with the NTDC grid in terms. of

transients or dynamic behavior-of system under the disturbed conditions either on.the

Farm side or an the Grid side.

i
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9-  Power Quality

The issues of power quality are of particular importance to wind turbines that may
cause flicker and distortions in the power supply due to harmonics and unbalance.
These issues are more significant for weak systems of low short circult strength.

Therefore we have investigated these issues for the case of minimum short circuit of

© 2019 for the propesed scheme of interconnection. The same case has been re-

avaluated with per unit MVA values and plotted for 3-phase faults in:Exhibits ?.1.,1. and
7.1.2 in Appendix-7

9.1  Flicker

We have used JEC61400-21 for the calculations of flicker levels for steady-state

continucus operation and for switching conditions [1].

9.1.1 Continuous Operation
The probability of 99" percentile flicker emission from a single wind turbine during
continuous operation for short time Psiz and longer time flicker levels Py are assumed

same and calculated by the following formula

1 ‘a\;i‘ﬂ by 2
Fag = s "% D (qlrsva) Sni)

ferd

where
c(W, i) s the f[icke.r'coef.fic-iexat of the wind turbing for the given network impedance phase
- angle, gy at the PCC, and for the given annial average wind speed, v, at hub-height
of the wind turbine at the site;

S is tite roted apparent powar of the wind turbine
Sk is the short-circuit apparent power &l the PCC.
Nig is the number of wind turbines connected to the PCC.

- PCC is the point of common coupling of WTGs that is MV bus of BWEPL Farm

substation.
For minimum short circuit case we have assumed the same case as discussed in

paragraph 7.1.1.2 of Chapter 7 in which output of BWEPL Wind farm reducecﬁfWFlED TRUE copv
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as 25 % of its rated capacity. Therefore taking one collector group as one equivalent
generator of 4x2 = 8 MW we have calculated as follows;

Sn= 2,22 MVA at 0.90 PF (For 1 WTG)

Nwr = 4

Sifor MV bus = 240 MVA

The value of ¢ {Un) at 10 n}'inute- average ép'eed {va) is supplied by the manufacturer
after filed meas,u.re-mentsr of Ps{, fic for different oper»a.ting'" conditions using the
following formula.

Sk fic
T

ol = Faygic -

whiare .
Sy i the rated apparent power of the wind wrbine;
S gic 18 the short-circuit apparent power of the fictitious. grid.

- -

The value of ¢ (dx) may not be greater than 1, therefore for the present analysis we
may assume it as 1 for the worst case.
Putting this data in the above Equation, we find

Pstiz =Pig= 0.0185= 1.85 %
Whereas the acceptable value is 4 % as mentioned in Ref. [2]. Therefore we are much

less than the maximum permissible level and the WTGs at BWEPL Wind farm would
not cause any flicker problem during steady state operation even in the weakest
system conditions of minimum short circuit fevel,

9.1.2 Switching Operation

The most common switching operations would be as follows;
a. Wind turbine start-up at cut-in speed
b. Wind turbine start-up at rated wind speed
¢. The worst case of switching between the WTGs.
The flicker emission from the wind farm of many machines can be calculated by the

following equation as per{EC61400-21 (Section 8.3.2)
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BCE T I a8

Py = T Nygi - [""ﬂz':-'ff&j:‘ ‘5‘n'_.i) )
LI et

ERE

8 .'-?"I.‘-' . a o
frp =—| i Nysgp ["*’-f,l(-'r‘-"k-] ‘ 'S"nei,.]?xw _
Sk (21 '

wherae

Nigjand ¥yog  aretbe number of switching operations of tha individual wind tusbine within a
13 min and 2 b periad raspectively:

By v is the fhicker step factor of the individual wind wrbine;
) S, is the rated powerof the individoal wind turbine.
- .
The values of Nig and Niyzoare usually provided by the manufacturers. based on field
: measurements, but if these are not avallable then IEC61400-21 bropose‘s- in section
7.6.3 to.use as follows;
For switching conditions of (a) and (b)
: Nio =10
| Nazo = 120
For switching conditions of (c)
? Niop=1
7 Niag'=12
The value of flicker step factor ke (k) s also provided by the manufacturer after the
);_ o field and factory measurements; but for the present analysis we assume it to be equal
| to L.
Substituting the numbers in the above equations, we find for switching conditions of
(a} and (b} as follows;

Psis = 0.464817

P|t5_= 0.442631-'9'
For switching conditions of {c¢) these values would be less as the frequency of

pecurrence assumed ke. N.Elo and N1z are 10 times less. GERT‘HEQ TRUE QOPY
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Engineering Recommendation P28 (Electricity Association, 1989) specifies an absolute
maximum of Ps;on a network from all sources to be 1.0 with a 2 hour Psrvalue of 0.6,
However, extreme caution Is advised if these limits are approached as the risk of
complaints increases when the limits are reached, therefore, an assessment method
proposed in the same document is based on Ps:not exceeding 0.5. British Standard
{1995} is less stritgent s'péé‘ify’iﬁ-g that over a one week period Py must be less than 1
for 95 % of the time. Gardner (1996) describes Ps limits from a number of utilities in
the range 6f0.25t0 0.5 [2).

The values evaluated above are less than the values recommended in the referenc-es;

of abeve standards.
9.2 Voltage Unbalance
9.2.1 Voltag_e Step-Change

The voltage step change would occur when a WTG will be energized, assuming just

ohe WTG in the collector for the minimum No. of units in the collector being energized.

The limit on the voltage g:han-g,e is based on the impedance of the eircuit between the
point of connection and the MV transformer bus bar together with the apparent
power of the wind turbine generators, The following eguation heeds to be satisfied

[2;
AV = FSwia [(1/Ske) - (1/SkssH < 1/33 or 3 %

Where
Swia= MVA rating of the WTG
Ske= Short circuit MVYA at connection polnt.
" Skss = Short circuit MVA at MV bus of the wind farm substation
For the minimum short circuit case, we have calculated minimum fault levels in MVA
as shown in Exhibit 7.1.2

Swka = 2.22 MVA for the equivalent WTG of a collector group for the minimurmn case
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Skea for one WTG in collector group = 210 MVA. {Exhibit 7.1.2)
Sxss= 230: MIVA {Exhibit 7.1.2)
Substituting these values we get

AV = 0.000919255 = 0.0919255 %

~ Which is much less th‘-an.‘t‘h‘é- limit of 3 %

9.2,2 Voltage Fluctuation

For the limits of voltage fluctuation, we need to satisfy the following equation: [2].

VS (Pwia jSke)< 1/25 or 4 %

Where

Pwra = MW rating of the WTG

Ske= Short circutt MVA at connection point
Punching all the numbers in this equation, we get
Voltage Fluctuation.= 0.00952381 = 0.952381 %

Which is less than the maximum permissible specified as 4 %.
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10- Conclusions & Recommendations

hid

v

interconnection Study has been carried out for 14 MW BWEPL WPP'. which is
proposed to be connected by loop in-leep out configuration of Thatta — FWEL-
132kV single circuit, T he scherie of interconnection: of newly proposed WPPs

proposes the followmg reinforcements in place at Jhimpir cluster.

e 220 kv D/C transmission line approx, Skm long on twin bundled Greele\r

conductor looping Infout of second circuit of existing Jamshoro — KDA-33
D/C trﬁzin'smis.si'on: line at the proposed Jhimpir-2 220/132 kV substation

e Addition of 4% 220/132 kV transformer at the newly proposed Thimpir-2
220/132 &V substation.

e 132kV double circult transmission |ine approx. 135kmlong on twin bundled
Greeley conductor for connecting 8 WPPs in the first loop to Jhimpir-2
220/132 newly proposed substation.

o 132kV double circuit transmisston line approx. 168 km long on twin bundled
Greeley conductor for connecting 8 WPPs in the second loop: to Jhimpir-2
220/132 newly proposed substation. -

e In this integrated study, the intérconnection of BWEPL. WPP is done by
looping in-out the existing 132 kv Circuit from Thatta towards FWEL-] at
BWEPL WPP. The distance of the looping point from the farm substation
would be approx. 0.5 km. The conductor used would be 132 kV Greeley
conduetor

The existing grid system of HESCO and NTDC in the vicinity of BWEPL WPP has
been studied in detall by performing load flow, short circuit and dynamic analysis
for the conditions prior to commissioning of BWEPL WPP and no bottlenecks or
constraints have been foundin the grid system.

Wind Farm of BWEPL has been modeled considering Type-3 WTGs. They are

Doubly Fed Asynchoronous Generators which are desighated as

Type-3 WTG. The terminal voltage is 0.69 kV. The medium voltage level of wind

farm has been selected as 22 kV for unit step-up transformers, for collector
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circuits and step-up fraom MVto HV {132 kV) at Farm substation to Connect to the
HESCO/NTDC Grid,

Load flow analysis has been carried out for peak and Off Peak scenarios of
August/Septemiber 2019 considering the COD targeted by BWEPL WPP and a
future scenario of 2022, for the dispersal of power from BWEPL WPP into NTDC
system using the latest load for'eca;s-t,_ ganeration and transmission expansion
plans of NTDC and HESCO. The above méntioned interconnection scHe’me has.
been evolved by performing the load flow studies testing the steady state
performance for normal as well as N-1 contingency conditions fulfilling the Grid
Code criteria of Wind Power Plants. The reacfive power requirement at point of
common coupling to meet PF of + 0.95, voltage and fineg loading criterla are
fulfilled by these studies. All the scenarios have been studied by considering
maximum dispatch from all the existing/planned WPPs in the Ihimpir and Gharo
Clusters.

The load flow: resuits for peak and Off Peak scenarios also establish that the
proposed scheme of interconnection of BWEPL WPP shows no bottlenecks or
capacity constraints in the adjoining 132 kV network in terms of absorbing ali the
output of BWEPL WPP under normal as well as the contingency conditions.
Maximum and minimum short circuit levels for three-phase faults and single-
phase faults have been evaluated. The maximum SC levels have been leval.u_ated
for the year 2022 and minimum short circult level for the year 2019 for the most
stringent conditions. The fauit levels of BWEPL 132 kV are 5.14 kA and:5.10 kA for
3-phase and single phase faults respectively for 2022. This is much. less than the
switchgear rating of 40 kA recommended for BWEPL Farm;S_ubstatijon as perNTDC
requirements for 132 kV. The fault levels for BWEPL 22 kV are 7.71 kA and 8.71
kA for 3-phase and single-phase faults respectively for year 2022.

Therefore the short clrcuit rating for 22 kV switchgear is recommended as 25 kA.
It has been found that the proposed scheme provides maximum SC strength for

the evacuation of BWEPL WPP power to the grid.
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The switchgear ratings for BWEPL WPP substation are as follows:
132 kv
Short circuit rating = 40 kA (3 sec.)
Continuous rating = 2500 A
22 k¥ _
Short.circuit rating = 25 kA (3 sec.)
Continuous rating = 2500 A
# Transient Stability analysis has been carried out for BWEPL WPP based on their
selection of Type-3 WTGs, with connectivity of propesed scheme, Different
B disturbances have been simulated to apply stresses from the system faults on the
f wind farm and vice versa and it was found that BWEPL WTG unit's dynamic
characteristics and the grid connectivity is strong enough to maintain stability
under all disturbances. In turn, any disturbance from BWEPL WPP side did not
cause any stress on the main grid or the power plants nearby and in the HESCO'
area such that the whole system remained stable under all events.
> The LVRT requirements have been tested to fulfill 100 ms (5 cycles) under normal
elearing time and 180 ms (9 cycles) for contingency condition of delayed fault
clearing due to stuck-breaker (breaker failure) reason. The simulations have
proved that the proposed machine fulfills the LVRT criteria as reguired In the Grid
Code for Wind IPPs. '
7 > The issues of power quality like flicker, unbalance and harmonic resonance have
>“ ' been studied in detail. The results have indicated that the levels of flicker and
unbalance are within the permissible limits of (EC and other International
Standards. |
» There are no technical constraints whatsoever in the way of bringing inthe 14 MW
of BWEPL Wind Power Plant at the proposed site and scheduled time of
comrissioning, in any respect of steady state {load flow) or short circuit or _,

dynamic performance (stability) or power quality issues related to this plant.
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Burj Wind Energy (Pvt) Ltd
13.5MW Wind Power Plant

Initial Environmental Examination (IEE)
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13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

EXECUTIVE SUMMARY
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13.5 pMW Burj Wind Energy (Privata} Limited (BWEPL), Karachi

EXECUTIVE SUMMARY

Pakistan is energy deficient. The total installed power generation capacity of Pakistan in
2010-11 was 23,412 MW. Out of this, 16,070 MW was thermal {69 percent), 6,555 MW
was hydroelectric (28 percent) and 787 MW was nuclear (3 percent). The growth in
energy supply continues to lag behind the growth in energy demand.

Fossil fuels are already in short supply, and their local availability is fastly depleting
along with price hike taking place during very short intervals of time. At the same time
they are causing serious environmental concerns. Import bills of fossil fuels are swelling
at a very fast rate. The fragile economy of Pakistan cannot afford to continue with the
present situation.

Consequently, the present state demands to utilize other sources which could at least
partially replace the fossil fuels presently in use. Wind is one among other non-
conventional energy sources which provides one of the most promising alternatives for
generation of grid quality power.

According to Wind Map (WM) of the country; developed by National Renewable Energy
Laboratory (NREL) USA with active collaboration of USAID, Pakistan Meteorological
Department (PMD) and Alternative Energy Development Board {AEDB) utilizing the data
from PMD and satellite images; the Gharo — Keti Bandar Wind Corridor stretching 60
KM along the cost line of Sindh and deeper than 170 KM toward the land has a potential
for generation of more than 60,000 MW of electricity. Whereas the total wind energy
potential of the country, as estimated by NREL, USA stands at 346,000MW.,

The Alternative Energy Development Board (AEDB) issued to Burj Wind Energy (Private)
Limited (BWEPL), Ground Floor, OICCI Building, Talpur Road, Karachi; Letter of Intent
(Lol) No. B/3/16/2007- 134 dated the 31 October, 2012, for establishment of a 13.5
MW Wind Farm at Gujju Taluka (Tehsil) and District Thatta, in the Gharo — Keti Bandar
Wind Corridor, Sindh Province, Pakistan,

The AEDB also issued Letters of intent (Lots) to other 43 IPPs pursuing development of
wind power projects. Land was allocated to 19 IPPs for 50 MW wind power projects
each in Gharo - Keti Bandar Wind Corridor. Projects with a cumulative capacity of
approximately 9,700 MW are at various stages of development on these lands.

This tnitial Environmental Examination (I_EE).report has been prepared as legal
requirement under the Pakistan Environmental Protection Act (PEPA), 1997, Section 12,

This IEE report gives a comprehensive account of the policy, legal and administrative
framework as applicable in the perspective of Pakistan.
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13.5 MW Burj Wind Energy {Private} Limited (BWEPL), Karachi

The proposed project is not likely to have significant adverse environmental impacts
which could be irreversible, affect sensitive eco-system, involuntary resettlement, etc,,
or un-precedent impact. The project is not to be located in the vicinity of sensitive
location of national or regional importance. Under this situation according to “Pakistan
Environmental Protection Agency, Review of iEE & EIA Regulations 1997/2000 (revised)”
the project falls under Category B.

The proposed Wind Farm is to be located Gujju a small town not more than about 12km
from Thatta and connected to Karachi through N5 via Karachi-Hyderabad
SuperHighway—Motorway (M-9). Burj Wind Energy (Private) Limited (BWEPL} had
already purchased 258.4 acres of land at Gujju, Taluka (sub-division) and District
Thatta. Each WTG will require 289 Sq. meters area per foundation. This area can be
spared from the total area of the available land for 9 wind power installation.

The estimated cost of the project stands at USS 41,907,632.0 and it will be completed
within 10 months after the financial closure.

Burj Wind Energy (Private) Limited (BWEPL), has decided M/S GE about the supplier of
wind turhines:

GE Model 77

A total of 9 wind turbines will be installed at BWEL Wind Power Farm. The project is
expected to become operational within about 10 months if everything goes well.

According to the findings, it is worth noting that all the wetlands including Mancher
Lake, Keenjhar (Kalri) Lake, Drig Lake, Haleji Lake, Jubho Lagoon, Nurri Lagoon, and Deh
Akro, are situated far too beyond the area of influence of the proposed project site,
therefore, the project siting at the proposed location has absolutely no influence on
these wetlands.

The nearest human settlement -village (Goth) is at about 2 km away. The site at which
the WF is to be installed is owned by BWEL. The project site and area around the project
site is virtually barren where some small bushes are found. Some small patches of land
are under cultivation, where due to poor category of the land the crop yield very poor.

. There are not any e_ndangered habitat, park, _forest, wildlife, estuary, historical or
cultural resource within the area of influence of the project. There is no industry or any
other commercial activity around the project site.

Potential (Unmitigated} Environmental, Health and Safety Impacts have been reported

in this IEE report. Summarily, methodology for anticipating environmental impacts,
during construction and operational phases, have been discussed in this report. Severity

ety
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13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

of each impact has been described. According to the evaluation, the intensity of all
possible impacts varies between minor to medium.

During construction and regular operation phases, there will be some environmental
pollution. Specific environmental pollutants that will be generated during construction
and operational phases of this project and mitigation measures have been given in this
report to address the environmental issues so as to keep all the pollutants in line with
applicable National Environmental Quality Standards (NEQs) and National
Environmental Quality Standards for Ambient Air (NEQSAA} 2010: National
Environmental Quality Standards for Drinking Water Quality (NEQSDW) 2010: National
Environmental Quality Standards for Noise {NEQSN) 2010.

During site clearing activities some bushes have to be removed and they will be used as
fuel for cooking by the poor people of the villages as they use them in routine due to
shortage of fuel for cooking. During excavation, some top soil and sub- soil will be piled
up and dust will also be generated. Dust will be taken care of by restraining the activities
to the designated areas and sprinkling water at sites of dust generation. A lot of solid
wastes and sewage will also be generated especially from construction camps. These
have to be disposed off in environmentally sustainable manner.

The adverse environmental impacts during the functional phase of the proposed project
under normal operating conditions are from bird mortality/avian impact, noise and solid
waste generation.

In order to address the scientific disposal of the waste to be generated during
construction and regular operation phases, Environment Management Plan (EMP) and
Environmental Monitoring Program {EMtP} are given in. this report.

The EMP will cover all aspects of waste and wastewater management and staffing
during construction, including implementation of best practice standards such as
reduce, re-use and recycle.

Monitoring recommendations are presented in this report for documenting the
compliance of the project to the NEQS Pakistan.

The project will save a lot of Green House Gases emissions as compared to power plants
based on fossil fuels. Therefore, the project stands merit for earning Carbon Credits.

Public Consultations/Disclosure was held. Therefore, a chapter on the details on the
Public Consultation is added to the IEE report. Summarily, the people of the study area
perceive overall positive impacts as a result of installation of the plant. The people
believe that installation of the power plant in the area, especially during construction
phase will open up employment opportunities which in turn follow a chain of indirect
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13.5 MW Burj Wind Energy (Private) Limited {BWEPL), Karachi

socio-economic benefits. They expect that due to the Wf, the price of their land and
other may go up.

They also perceive accelerated economic activity due to the business opportunities
likely to emerge in the area. Directly or indirectly, some reasonable number of the local
people will get employment and business from the installation of the plant, e.g. shop
keepers, traders, suppliers, contractors, transporters, technicians etc

Formal and informal grievance redressing mechanisms for compensations on account of
damages due project mal-operations have included in this report.

On the basis of the {EE report, it is concluded that the project by all means merits for
implementation at the designated site.
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1.0 INTRODUCTION
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1.1

INTRODUCTION:

M/S Burj Wind Energy {PvT.) Limited, Ground Floor, OICC| Building, Talpur Road,
Karachi are in the process of installing 13.5 MW Wind Power Plant at Guijju,
Taluka and District Thatta, In compliance with the legal requirements of the
Pakistan Environmental Protection Act-1997 {PEPA-1997), Section 12 -
ANNEXURE-I; before starting any construction activity at the project site; No
Objection Certificate (NOC)/Environmental- Approval (EA), is required from
Environmental Protection Agency (EPA), Government of Sindh, Karachi.

According to the “Guidelines for the preparation and review of Environmental
Reports, November 1997” revised in Year 2000 - ANNEXURE-It, the project falls
under category “B” therefore, this Initial Environmental Examination (IEE) has
been prepared for submission to the EPA Sindh for the grant of No Objection
Certificate (NOC)/Environmental Approval (EA).

Briefly, this IEE Report describes environmental, social, physical and other
aspects associated with the project and also explains necessary measures to be
put into practice for mitigating environmental impacts on any segment of the
environment around the project site both during construction and normal
operation. The |IEE report also provides information as desired under the format
used to help decision makers, EPA Sindh in the present case, before issuing the
desired NOC/EA.

Project Proponent & Consultants Who Prepared the Report:
Project Proponent:

M/S Burj' Wind Energy (PvT.) Limited, is a private limited compény, incorporated
in Pakistan for the development of wind power project in Pakistan.

CONTACT PERSON:

Mr. Arooj Asghar,

M/S Burj Wind Energy {PvT.) Limited,
Ground Floor, OICCI Building,

Talpur Road, Karachi

Consultants Who Prepared the IEE Report:

ECTECH-Environment Consultants;

Suite 4, 2™ Floor, Link Arcade, Model Town Link Road, Lahore
Phone: 042-35925693, 35887517 Fax: 042-35855508

Email: ectech_ectech@yahoo.com
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13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

1.2

Project Background

Pakistan currently faces severe power shortages, which result in so frequent long
drawn out load shedding. The frequency of the load shedding is also on the
increase. Unreliability and unavailability of power has led businesses to fail and
Pakistani families to struggle. The power shortage is well documented by the
Government of Pakistan (GoP) and is estimated at over 6,000MW. This gap in

. power supply and demand is on the increase.

The total installed power generation capacity of Pakistan in 2010-11 was, 412
MW. Qut of this, 16,070 MW was thermal which is 69 percent of the total
generation capacity. Thermal power plants are mostly run by furnace oil.

Indigenous supply of fossil fuels is not only becoming short supply, but also their
fast price hike in the international markets, are swelling import bills of the fossil
fuels. Lacking adequate environmental controls, use of fossil fuels has already
caused a lot of damage to the environment of the country.

Fragile economy of Pakistan cannot afford to continue importing fossil fuels
spending so hard earned foreign exchange. Under these circumstances, there is
an immediate need to find a practical solution whereby, the dire need for
electricity of the country could be met with minimum pressure on the national
exchequer. One among other solutions to the present state is to use alternate/
non-conventional cheaper and cleaner sources of energy production which could
fully or partially replace the fossil fuels presently in use.

There are a number of other means of harnessing energy which are cheaper and
have less damaging impacts on environment. Of these, some possible non-
conventional energy sources which provide one of the most promising
alternatives for generation of grid quality power alternatives are listed below:

s Solar

¢  Wind Power
e  Geothermal
o Tides
Hydroelectric
Biomass
Wave power
Nuclear
Hydrogen

Of these, wind is one among other non-conventional energy sources which can
provide one of the most promising alternatives for generation of grid quality
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13.5 MW Bur] Wind Energy (Private) Limited (BWEPL), Karachi

power, Of all the non-conventional sources, wind power is becoming more cost
effective, besides virtually with none of the environmental or social costs as in
case of the conventional sources,

Wind Power Potential

For wind farming, according to the feasibility studies cartied out by the
Meteorological department of Pakistan with help from the National Renewable
Energy Laboratories (NREL}, USA under USAID assistance program, a large
corridor of wind-swept area was identified in district Thatta, the southern most
district of Sindh. The wind corridor is 60 km wide between the cities of Gharo
(north east of Karachi, on N5 highway) and old port of Keti Bandar close to
where Indus River joins the Arabian Sea. The corridor extends 180 km upwards
1o Hyderabad.

This corridor has the exploitable potential of 50,000 MW of electricity generation
through wind energy alone. The whole coastal belt of Pakistan is considered very
‘feasible for wind energy. According to an estimate more than 5000 villages can
ke electrified through wind energy in Sindh, Balochistan and Northern areas.
The total wind energy potential of the country, as estimated by NREL, USA
stands at 346,000MW.

The Alternative Energy Development Board {AEDB); issued to Burj Wind Energy
(Private) Limited (BWEPL), Ground Floor, OICC| Building, Talpur Road, Karachi;
Letter of Intent {Lol) No. B/3/16/2007-134 dated the 31* October, 2012 (copy
attached as ANNEXURE-III) for 13.5MW wind power generation project in Gharo
wind corridor. The validity of this Lol is (18} calendar months from the date of its
issue, where after it will automatically lapse immediately (unless extended
pursuant to clauses 5 or 6), being April 30, 2014(the expiry date). '

Burj Wind Energy (Private) Limited (BWEPL), had already purchased 258.4 acres
of land at Gujju, Taluka (sub-division) and District Thatta; vide documents
ANNEXURE-IV

Each WTG will require 289 Sd. meters area per foundation. This area can be
spared from the tota! area of the available land for 9 wind power installation.

The estimated cost of the project stands at USS 41,907,632.0 and it will be
completed within 10 months after the financial closure.

The proposed project at Gujju site lies in the Gharo — Keti Bandar Wind Corridor.
Guijju a small town situated at a distance of about 12 Km from Thatta city. The
town is approachable to Thatta by N5 road.
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1.3

This corridor has the exploitable potential of 50,000 MW of electricity generation
through wind energy [Figure — 1.1 below].

‘ |gure -
Source: Meteorology Department Government of Pakistan
Gujju site lies in the Gharo — Keti Bandar Wind Corridor

Project Purview:

As also mentioned earlier, the Alternative Energy Development Board (AEDB);
issued to Burj Wind Energy (Private) Limited (BWEPL), Letter of Intent (Lol) No.
B/3/16/2007-134 dated the 31%" October, 2012 to instail a 13.5MW wind power
in Gharo- Keti Bandar Wind Corridor [figure below].

As mentioned earlier also; Alternative Energy Development Board {AEDB); issued
to Burj Wind Energy (Private) Limited (BWEPL), Letter of Intent {Lol) No.
B/3/16/2007-134 dated the 31 October, 2012

Evacuation of Electric Power from the Proposed Project:

The National Transmission and Dispatch Company (NTDC) will purchase the
power to be produced from the project. Electric power to be produced from the
proposed wind power Farm at Gujju, will be delivered to Thatta-Makli 132 kv
Grid Station 12 Km away from the project site. The National Transmission and
Distribution Company (NTDC) will provide a transmission line from the project
site and connect it with the 132 KV transmission line already passing at a
distance of 5 Km from the Wind Mill Project site. According to NTCD, by the year
2015, another 220KV Grid Station at Gharo will be built and at the same time
another high tension line will be added to the existing single line. The new HT
Line will be especially provided to evacuate the electric power from the
Proposed Wind power Farm,
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13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

Figure — 1.2
Showing the project site.
Courtesy: Google

Burj Power Wind Farm Project Site:

The proposed 13.5MW Gujju Wind Power Project (GWPP); to be Iocated at Gujju,
in Thatta Taluka of Thatta District; is shown as below:

Figure—1.3
Showing the project site.
Courtesy: Google




13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

Tahle - 1.1 Proposed WEPP Coordinates

Control point

Longitude Latibude Z Ubiectiname Honzontal Verlical
uncerainty uncettainty
fmd {m] [}
A B7°4903.54"East  24°44'05453" North 5D 388 an 0.8
B 67/°4859.84" East  24°44'86.34" North 5.1 389 0.0 0.8
C  67°4901.17"East  24°44'10.74" North 5.7 300 oo 0.Aa
D B7P4847 B3 East  24°44"0.030° Morth 6.3 381 0.0 0.a
E 6794011 64" Eant  24°44'27 83" borih 100 382 G0 0.8
F B7°484376"East 24°%44'30.83° Worth 8.2 393 o0 oA
G B7°4832.44°Fast 247443007 North 7.2 304 ao 6.n
H B7°4825.81"East  24°44'22.08" Northy §.7 385 oo 6.n
i @y48'21 26" East  24°4417 21" Norly 9.3 306 0.0 8.0
J  67'4571B.64"East  24°447.38" Mol 9.0 357 .0 [$04]
K 67°4812.12"East  24°43'51.48" Morh 6.5 308 oo an
[. B7°4825.45"East 24734566 Northr 5.0 399 4.0 8.n
M 87482621  East 2474857 .40" Nordh 5.1 408 00 8.0
N B7°4R47 08" Fast 24°434004° Norh 7.4 4D 0.0 8.0
[ Ien] [m]
£ §57°48'52.65" East 24°43'3864" North 9.1 462 a0 0.0
P 67°48"16.08"East 24°44'16.54" Worth 8.6 403 a0 aa
O B7°4001.65" East  24°435570 KMorth 8.3 4064 0.0 60 .

Geo DMS: WGS 84.

Line ohjects

The proposed Wind Power Plant is to be located at the already purchased land as
shown in the above Figure 2.4

BURJ POWER Wind Farm, Showing installation of 9 wind power turbines No. 1
to 9.Coordinates
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Coordinates of positioning of each of the 9 turbines is given here under:

Table — 1.2: WTG Sitting UTM WGS84 Zone: 42

East North Z(m)
1 379,023 2,735,712 6.3
2 379,398 2,735,412 5
3 378,698 2,735,862 55
4 380,523 , 2,736,012 5
5 380,198 2,736,162 5.4
6 379,948 2,735,487 6
7 379,598 2,736,787 7.3
8 379,848 2,736,187 5.9
9 379,298 2,736,387 9.1

The sign Y shows the wind turbine installed at site.
Brief Description of Environmental Aspects

The environmental aspects, of the project site at the Gujju, have also been taken
into consideration. According to the findings there will be No lmpact on the flora
and fauna of the area. Since there is no grazing land, national park, protected
wildlife zones or birds sanctuary present near the wind farm, therefore, the
project sitting will not be of any adverse impact.

The study has also heen undertaken for noise, shadow flickering and
visualization impact. The findings show that there will not be any adverse impact
on account of these factors. :

The land being sole property of the project proponent, hence it is free from
resettlement issues. There are no Indigenous People in the project area or
around.

Since the wind farm requires no fuel burning process in the entire project life
cycle for its operation, it will be a 100% Green Power Generation Plant without
emitting a single gram of Green House Gases. Further, no environmentally
dangerous liquid/solid waste will be produced by the wind farm. So the wind

‘farm will not be polluting any element of the environment in the surroundings as

well as human health.

The other issues during equipment transportation and plant construction are of
minute and temporary nature and will not cause any environmental concern.
Even otherwise, the project activity comprises of installation and operation of 9

mawm: Enﬁév (PV’I‘ 151
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1.5

Wind Energy Turbines, which is not a big activity. Therefore, it will not have any
worth mentioning environmental or health impacts during construction or
regular operation phases.

However, BEL, with its vast experience in controlling environmental issues, will
ensure through its contractors that it will be further minimized to the extent

possible.

Keepﬁing in view the above environment related studies ahd findings, thereof; it

" is obvious that installation of wind Power Project in Gujju by BEL will not have

any adverse Environmental Impact and that the project can be regarded as
Environmental Friendly and Green Project. The project will save a lot of Green
House Gases emissions in case the power plant has to run using coal as fuel.
Therefore, the project also merits for earning Carbon Credits.

Exient of the 1EE Study:

‘As describe at the start of this Section, in compliance with the legal requirements

of the Pakistan Environmental Protection Act-1997 (PEPA-1997), Section 12 -
ANNEXURE-l; hefore starting any construction activity at the project site; No
Objection Certificate (NOC)/Environmental Approval (EA) is required from
Environmental Protection Agency ({EPA), Government of Sindh, Karachi.
Accordingly, following the “Guidelines for the Preparation and Review of
Environmental Reports, November 1997” revised Year 2000-ANNEXURE-II, since
the project falls under category “B” therefore, this Initial Environmental
Examination (IEE) has been prepared for submission to the EPA, Sindh for the
grant of No Objection Certificate (NOC)/Environmental Approval (EA}.
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1.6
Table —1.3:

Persons Who Performed this Study:
Performed this Study

Name of the EIA/IEE
team

Qualification and brief experience

Position in the EIA Team
and role*

Dr. Muhammad Hanif
{Chief Executive)
ECTECH-Environment
Consultants

and

APEX Environment
Laboratory

A—gualificatioﬁs:
1- M.Sc. (Cherm. Tech.) Punjab Uni; Lahore; 1962.

-2-Ph.D. {Chemistry) Charles University, Czech Republic; 1968.

3- Post Doctorate-Alex. Humboldt. Foundation, Senior Post
Doctorate Fellow, Germany; 1974-75.

" B-Experience/past Positions:

1-Director General {R), PCSIR Labs. Complex, Lahore.
2-Director General (Ex.)
Ministry of Environment, Local Government and Rural
Development, Govt; of Pakistan,
3- {ex.) Consultant Environment, Category-A,

Asian Development Bank.
4- (ex.) Consultant Environment, UN—ESCAP
5- Worked on World Bank Funded Project.
6- Author of the National Environment Quality Standards
(NEQS)
7- Author of;

i -104 Scientific Research papers

ii - Over 60 technical end project reports on environment.
8- Carried out EIA for 28 projects and reviewed aver 15 EIA
reports.
8--Among many others, EIA carried out on behalf of the Asian
Development Bank regarding Katmandu Valley (Nepal)
Industrial Sites.
10-£1A-Saindak Gold/copper Project, Pakistan.
11-EIA Pakistan Steel, Karachi;
12-ESIA Report {According to OPIC Environmental Handbook
Format) for D.G. Cement Company Limited, Kallar Kahar,
District Chakwal, Pakistan.

- ESIA Report {According to OPIC Environmental Handbook
Format) for Lucky Cement Limited, Pezu, District Lakki
Marwat, North West Frontier Province, Pakistan.

- ESIA Report {According to OPIC Environmental Handbook
Format) for D.G. Cement Limited, Kallar Kahar/ Khairpur
Project, District Chakwal Pakistan.

- ESIA Report (According to OPIC Environmental Handbook

Format) for Chakwal Cement Company Limited, District
- Chakwal Pakistan.
- ESIA Report (According to OPIC Environmental
Handbook Format) for Packages Limited, Lahore.

- Project Team Leader.
-Principal author of the EIA
report.

- Coordination, supervision,
guidance and co author of
the EIA report.

-Over all monitoring of the
project work, supervision,
guidance and participation
in all activities to ensure
quality of work.

Mr. Muhammad Saif-
Ur-Rehman

-B.Sc. {Chemical Engineering), Punjab Uni, Lahore, Pakistan.
-M.Sc. (Applied Environmental Sciences),
Punjab Uni. Lahore, Pakistan.

-Senior Team Member

-Project on site monitering
& related activities. ‘
- Co-author of the EIA

- Special B.Sc. Final Year thesis was completed on
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13.5 MW Burj Wind Energy {Private) Limited (BWEPL), Karachi

Environmental Management Practices and Waste Water
Treatment Technologies.

-General Manager, APEX Environment Lab.

-Chief Engineer Monitoring, ECTECH

-Experience in Environment:

For the last over 10 years working in the field of environment
on the following subjects:

- Prepared 10 EIA reports, in the field of cement, textile, oil
& gas, power generation, fertilizer, power alcohol and
chemical industry. -

_-Designing, fabrication, installation and operation of Waste

Water Treatment Plants; So far three plants have been
instatled.

- Carrying out environmental Audit: Around 18 industrial
units have been completed so far.

- Lab. Testing of effluents and water: For the last 5 years |ab.
testing services have been provided.

-Full time participation in the assignments under serial 12 -
under Dr. M. Hanif's contributions.

report.

- Collection of demographic
data.

- Preparation
environmental
management plan.

of

Mr. Muhammad

Anees.

B.A; L.L.B; Expert on Environment Law
- Full time participation in the assignments under serial 12 —
under Dr. M. Hanif’s contributions {legal aspects).

Guidance on various
aspects of Environmental
Law as applicable to EIA.
Environmentalist.
Preparation of
Environmental
management plan,

Mr. Muhammad
Mujahid

M.Sc. (Env. Sciences), University of the Punjab, Lahore
M.Phil (Env. Sciences), University of the Punjab, Lahore
- Senior Lab. Analyst,

APEX Environment Laboratory &

Senior Monitoring Engineer

-Senior Environmentalist

{ ECTECH-Environment Consultants

~Environmental monitoring of over 25 projects for EIA
reports plus help in writing these reports. Also participated in
- EIA Report (According to OPIC Environmental Handbook
Format) for 10 projects.

- IEE reports of 15 projects.

On site monitoring and lab.
testing of samples and data
processing.
- Report writing.
-Preparation of
environmental
management plan
- Envircnmental
monitoring
- Lab. Testing of
pollutants

Mr. Hashain Sabir

M. Phil Environmental Sciences
{GCU Lahore)

On site monitoring and lab.
testing of samples and data
processing.

- Report writing.
-Preparation of
environmental
management plan

Mr. Adnan Latif

M.Sc. (Env. Sciences), University of the Punjab, Lahore
~Senior Environmentalist,

APEX Environment Laboratory

-Senior Monitoring Engineer

-On site monitoring and lab.
testing of samples and data
processing.

- Report writing,
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ECTECH-Environment Consultants

-Environmental monitoring of over 30 projects for EIA
reports plus help in writing these reports.

Also participated in

- EIA Report {According to OPIC

-Preparation of
environmental
management plan

- Environmental

Environmental Handbook Format) for 10 projects. monitoring
- |EE reports of 20 projects. ~ Lab. Testing of
pollutants
- Data processing
/handling

Mr. Mudassar Adil

M.Sc. Environmental Sciences

{G.C University Faisalabad)

Lab. Analyst,

APEX Environment Lahoratory

Monitering Engineer

ECTECH-Environment Consultants

-Environmental monitoring of over 12 projects for EIA
reports plus help in writing these reports.

On site monitoring and lab.
testing of samples and data
processing.

- Report writing.
-Preparation of
environmental
management plan

Mr. Zahir Sajjad

M.Sc Environmental Sciences
(P.U Lahore)

Lab. Analyst,
APEX
Laboratory -
Monitoring Engineer
ECTECH-Environment
Consultants

Environment

Mr. Zehaib Ahmad

M.Sc Chemistry {Analytical)

(University of Gujrat)

Lab. Analyst,

APEX Environment Laboratory

Monitoring Engineer

ECTECH-Environment Consultants

-Environmental monitoring of over 12 projects for EIA
reports plus help in writing these reports

On site monitoring and lab.
testing of samples and data
processing.

- Report writing.
~Preparation of
environmental
management plan

Mazhar Hussain Khan

M.Sc Environnemental Sciences
(P.U Lahore}

-Lab. Analyst,
-Monitoring Engineer
-Co-author for IEE and EIA

reports,

-Field surveys, public -
consultation, public
hearings and data
processing
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1.7

IEE Report Structure:

Summarily, this IEE Report describes environmental, social, physical, relevant
legal framework applicable to the project and other associated aspects. The
report also explains necessary measures to be taken for mitigating
environmental impacts on any segment of the environment around the project
site both during construction and normal operation. Baseline envirohmental
conditions prevailing at the project site have been recorded. Public Consultations
were held with all possible Stakeholders and their written views are reported in
this IEE report. The report also describes the way the project activity will add to
economic, social, agricultural, cultural development and welfare of the people of
the area. Names of the expertise their qualifications and experience, who carried
out this study and prepared the IEE report have also been recorded.
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2.0 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
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2.0

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.2

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

Policy

Of the salient features of Government policies, for facilitating investment in
Pakistan, some are described as under:

‘Deregulation of the economy

Deregulation is the policy of the Government of Pakistan. Under this policy
deregulation of the economy and privatization of the state owned companies is
going on.

Import policy

Import policy has been liberalized to a great extent through giving various
incentives. There is an increased reliance on development of the industrial sector
and enhancement of international trade.

Infrastructure facilities

Infrastructure facilities such as road network, water and power supply, means of
transportation and communications etc. are being improved speedily.

Incentives

To keep Pakistan competitive in international markets and support the viability
of investments in the country, the following incentives are available to both
foreign and local investors:

a- Initial depreciation allowance {IDA),
b- Amortization and
¢- Normal tax rates,

Legal and Administrative Framework

Comprehensive environmental framework is available in the country covering
environmental management to control environmental degradation.

With the approval of the 18" Amendment in the Constitution of The Islamic
Republic of Pakistan-1973, the subject of environment has largely been
delegated to the provinces. The federal Ministry of Environment has been
abolished and instead the Ministry of National Disaster Management has been
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2.2.1

created under which: Pakistan Environmental Protection Council; Pakistan
Environmental Protection Agency; Pakistan Environmental Planning and
Architectural Consultants Limited; Global Environmental Impact Study Centre;
Islamabad policy, legislation, plans, strategies and programme with regard to
disaster management including environmental protection and preservation,
coordination, monitoring and implementation of environmental agreements
with other countries, international agencies and forums have heen put. The
Pakistan Environmental Protection Agency {Pak EPA) looks after the environment
related issues for the federally controlled areas and territories. Lacking laws at

* the provincial levels; the laws, rules, regulations etc., those already available at

the federal level and operational at the provincial levels will continue as such.
Hereunder, the major legal framework is given:
National Conservation Strategy (NCS)-Pakistan.

The National Conservation Strategy (NCS) - Pakistan as approved by the Federal
Cabinet in March 1992 is the guiding document on the environmental issues in
the country (Ref. EUAD/IUCN, 1992). The NCS outlines the country’s primary
approach towards encouraging sustainable development, conserving natural
resources, and improving efficiency in the use and management of resources.

The NCS has 68 specific programs in 14 core areas in which policy intervention is
considered crucial for the preservation of Pakistan’s natural and physical
environment. The core areas that are relevant in the context of the envisaged
project are pollution prevention and abatement, restoration of supporting
forestry and plantations, and preservation of cultural heritage. A mid-term
review, of the achievements, impacts and prospects of Pakistan’s NCS, was
undertaken between years 1999 - 2000, ' '

The Pakistan Environmental Protection Act (PEPA), 1997 {ANNEXURE-I) is the
legal controlling instrument. The Sindh Environmental Protection Council (SEPC}
and the Sindh Environmental Protection Agency (SEPA) are responsible for
administering the provisions of the Act.

Among the members of the SEPC, major ones include representatives of the
Provincial Government especially the Sindh Environmental Protection Agency
(SEPA}, industry, non-governmental organizations, academia, environment
experts, The Sindh Chamber of Commerce and Industry and the private sector,
NGOs, etc. The SEPA is required to ensure compliance with the National
Environmental Quality Standards (NEQS) (ANNEXURE-V} and establish
monitoring and evaluation systems. As a primary implementing agency in the
hierarchy, it is responsible for identifying the need for, as well as initiating
legislation whenever necessary. SEPA is also authorized to delegate powers to its
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2.3

2.4

lower staff. One of the functions of the SEPA is the review and approval of
Environmental Impact Assessment (EIA) and [nitial Envircnmental Examination
{IEE) reports of the projects undertaken in their respective jurisdictions.

Pakistan Environmental Protection Act (PEPA) 1997

Among many other salient features of the Environmental Protection Act, 1997 it
empowers the Pakistan SEPA to:

¢ identify categories of projects to which the tnitial Environmental Examination
(IEE) and Environmental Impact Assessment (EIA) provisions will apply;

o develop guidelines for conducting IEE and/or EIA and procedures for the
submission, review and approval of the same;

e develop environmental emission standards for parameters such as air, water
and noise and

s Enforce the provisions of the PEPA -1997 through environmental protection
orders and environmental tribunals headed by magistrates with wide-ranging
powers, including the right to fine violators of the Act.

The SEPA can frame environmental regulations tailored to the requirements of
the province. They are also required to review and approve ElAs/IEEs of all the
development projects undertaken in the Sindh province.

National Environmental Quality Standards {NEQS)

The National Environmental Quétity Standards (NEQS) were first promulgated in
1993 and have been amended in 1995

The following standards are specified therein:

e Maximum allowable concentrations of pollutants (32 parameters} in
municipal and liquid industrial effluents discharged to inland waters, sewage
treatment facilities, and the sea (three separate sets of numbers).

= Maximum allowable concentrations of pollutants {32 parameters} in Drinking
water {including physical, chemical, biological, organic and radioactive
parameters).

= Maximum allowable concentrations of pollutants (16 parameters} in gaseous
and particulate matter emissions from industrial sources.

= Maximum allowable concentrations of pollutants in gaseous and particulate
matter emissions from ambient air.

=  Maximum allowable concentrations of noise in ambient air.

Gt
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2.4.1

2.4.2

2.4.3

The Guidelines for “Self~-Manitering and Reporting” (SMART) ANNEXURE-VI for
the industry as approved by the Pakistan Environmental Protection Council
{PEPC) and adopted by the SEPA are also enforced.

Regulations for Environmental Assessment

Under Section 12 {and subsequent amendment) of the PEPA-1997, ANNEXURE-I
a project failing under any category specified in Schedule 1 (SRO 339 {1)/2000),
requires the proponent to file an IEE with the concerned PEPA. Projects falling
under any category specified in Schedule Il require the proponent to file an EIA
with the federal agency. Within ten working days of the IEE or EIA having been
deposited, the federal/provincial agency will confirm that the document
submitted is complete for the purpose of review. During this time, should the
federal/provincial agency require the proponent to submit any additional
information, it will return the IEE or EIA to the proponent for revision, clearly
listing those aspects that need further discussion. Subsequently, the federal
agency shall make every effort to complete an IEE review within 45 days and an
EIA review within 90 days of filing.

At the time of application, the project proponent is also required to pay a
specified official fee to the PEPA to process the case.

Guidelines for Environmental Assessment

The Pak-EPA published a set of environmental guidelines for conducting
environmental assessments and the environmental management of different
types of development projects. These guidelines have been adopted by the
Sindh EPA. The guidelines that are relevant to the proposed project are listed
below:

Guidelines for the Preparation and Review of Environmental Reports:

The guidelines on the preparation and review of environmental reports target
the project proponents, and specify:

- the nature of the information to be included in environmental reports,

- the minimum qualifications of the EIA conductors appointed,

- the need to incarporate suitable mitigation measures at every stage of
project implementation and

- the need to specify monitoring procedures.

The report must contain baseline data on the project area, detailed assessment
thereof, and mitigation measures.
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2.4.5

2.46

2.5

2.5.1

Guidelines for Public Consultation:

These guidelines deal with possible approaches to public consultation and
technigues for desighing an effective program of consultation that reaches out
to all major stakeholders and ensures that their concerns are incorporated in any
impact assessment study.

National Resettlement Policy and Ordinance

At this point, the only legislation relating to land acquisition and compensation is
the Land Acquisition Act (LAA) of 1894. Following a national consultative process,
a national resettlement policy and a related ordinance were drafted. The draft
policy and the ordinance are presently being reviewed by the provinces, and
have yet to be approved and notified by the government. The salient applicable
features of the Draft Resettlement Policy are given below:

+ The SEPA will be responsible for hoth environment-related as well as
resettlement-related matters.

o All categories of ‘loss’ arising from development projects that entail
resettlement, need to be addressed: these include not only loss of land, built-
up property, other infrastructure, and crops and trees, but also loss of
income, job opportunities, and access to natural resources, etc.

e Vulnerable groups whose issues need to be addressed in particular include:
women, children, destitute persons, tribal communities, squatters, those
with usurper rights, and landless groups.

e There should be a special emphasis on consuitation with affected groups
when preparing a Resettlement Action Plan (RAP).

Institutional Framéwork

The capability of regulatory institutions for environmental management largely,
ensures the success of environmental assessment for ensuring that development
projects are environmentally sound and sustainable. For decision-making and
policy formulation in the environmental and conservation issues, the -
institutional framework, as it exists in Pakistan, is described below.

National Environmental Regulatory/Legal Requirements:

After the 18" Amendment to the Constitution of The Islamic Republic of
Pakistan-1973, the regulation & management of environment has largely been
delegated to the Provinces. The Federal Ministry of Environment has been
abolished and instead the Ministry of National Disaster Management (MoNDM)
has been created which shall be controlling: Pakistan Environmental Protection
Council; Pakistan Environmental Protection Agency; Pakistan Environmental
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2.5.2

253

Planning and Architectural Consultants Limited; Global Environmental Impact
Study Centre; and federal policy, legislation, plans, strategies and programmes
with regard to disaster management including environmental protection and
preservation, coordination, monitoring and implementation of envirocnmental
agreements with other countries, international agencies and forums. Therefore,
whereaver the name of the previous Ministry of Environment (McE) in mentioned
it deemed to mean the MoNDM.

The Pakistan Environmental Protection Agency (Pak EPA} looks after the

“environment related issues for the federally controlled areas and territories.

Lacking laws at the provincial levels; the laws, rules, regulations etc., those
already available at the federal level and operational at the provincial levels will
continue as such.

Pakistan Penal Code (1860)

The Pakistan Penal Code usually called PPC is a penal code for all offences
charged in Pakistan. It was originally prepared by Lord Macaulay in 1860 on the
behalf of the Government of British India as the Indian Penal Code. After the
partition of British India in 1947, Pakistan inherited the same code and
subsequently after several amendments [e.g. Protection of Women (Criminal
Laws Amendment) Act, 2006, Criminal Laws [Amendment) Act, 2004 (I of 2005},
Criminal Law (Amendment) Ordinance (LXXXV of 2002), Criminal Laws (Reforms)
Ordinance (LXXXVI of 2002), etc.] it is now mixture of Islamic and English Law.

Pakistan Penal Code is a general criminal law, applies all over the country, and
contains specific provisions on the subject. Thus it prohibits mischief by killing or
maiming animals, or damaging works of irrigation or a river or a road or a bridge

~ or drain or firing explosive substances with intent to cause damage. The Code

also prohibits public nuisance by acting negligently to spread the infection of
disease or disoheying quarantine rule or causing adulteration of food or drink or
drug, or fouling water or making the atmosphere noxious to health etc.

Policy and Procedures for the Filing, Review and Approval of Environmental
Assessments

This document sets out the key policies and procedural requirements. It contains
a brief policy statement on the purpose of environmental assessment and the
goal of sustainable development and requires that environmental assessment be
integrated with feasibility studies, It also defines the jurisdiction of the Federal
and Provincial EPA’s. It lists down the responsibilities of the proponent and
states the duties of responsible authorities. It provides schedules of reports that
require either an |EE or EIA.
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2.5.4

2.5.5

2.5.6

Guidelines for the preparation and review of Environmental Reports
(NOVEMBER 1997/2000)

These guidelines are descriptive documents regarding the format and content of
IEE/EIA reports to be submitted to EPA for “No-Objection Certificate
(NOC)/Environmental Approval (EA)”. Following are the major areas, which are
covered by these guidelines:

e The [EE/EIA report {scope, alternatives, site selection, format of IEE report)

» Assessing impacts (identification, analysis and production, baseline data,
significance) .

+ Mitigation and impact management {and preparing an environmental
management plan)

e Reporting (drafting style, main features, shortcomings, other forms of
presentation)

e Review and decision making (role, steps, remedial options, checks and
balances)

*» Monitoring and auditing (systematic follow up, purpose, effective data
management)

* Project Management (inter-disciplinary teams, programming and budgeting)

Guidelines for Public Consultations

These guidelines deal with possible approaches to public consultation (PC) and
techniques for designing an effective program of consultation that reaches out
to all major stakeholders and ensures the incorporation of their legitimate
concerns in any impact assessment study. These guidelines cover:

e Consultation, involvement and participation of Stakeholders

* Technigues for public consultation (principles, levels of involvements, tools,
building trust)

e Effective public consultation (planning, stages of EIA where consultation is
appropriate)

s Consensus building and dispute resolution

e Facilitation involvement (including the poor, women, building community
and NGO capacity

Guidelines for Sensitive and Critical Areas’

These guidelines identify sensitive and critical areas in Pakistan, in relation both
to the natural environment and the cultural aspects.
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2.5.7
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2.5.9

National Resettlement Policy and Ordinance

At this point, the only legislation relating to land acquisition and compensation is
the Land Acquisition Act {LAA) of 1894. Following a national consultative process,
a national resettlement policy and a related ordinance were drafted. The draft
policy and the ordinance are presently being reviewed by the provinces, and
have yet to be approved and notified by the government. The salient applicable
features of the Draft Resettlement Policy are given below:

e The Pak-EPA will be responsible for both environment-related as well as
resettlement-related matters,

e The responsihilities for implementation at a provincial level are to be
delegated to the concerned provincial EPAs with overall control of the
provincial Planning and Development (P&D) Departments.

s All categories of ‘loss’ arising from development projects that entail
resettlement, need to be addressed: these include not only loss of land, built-
up property, other infrastructure, and crops and trees, but also loss of
income, job opportunities, and access to natural resources, etc.

¢ Vulnerable groups whose issues need to be addressed in particular include:
women, children, destitute persons, tribal communities, squatters, those
with usurper rights, and landless groups.

s There should be a special emphasis on consultation with affected groups
when preparing a Resettlement Action Plan {RAP).

The provisions of the Draft Resettlement Policy are consistent with the
requirements of the World Bank OD 4.30 on involuntary resettlement.

Forest Act, 1927

All India Forest Act, 1927 was adopted by the Government of Pakistan, which
was subsequently implemented by the respective provinces. Basically, the law
was enacted to conserve and protect the forest resources of the country for
sustainable development. It lays down Rules and Regulations for exploitation of
various categories of forests such as reserved, protected or unclassified. Further,
the Act spells out the licensing method for timber cutting, grazing, hunting etc. It
also gives the details of magisterial powers of Forest Department officers and
penalties for offences committed with regard to forest resources and products.

Industrial Relation Ordinance, 2002
The ordinance has been promulgated to amend, consolidate and raticnalize the
law relating to formation of trade unions, regulation and improvement of

relations between employers and workmen and avoidance and settlement of
any differences or disputes arising between them Pakistan’s labour laws trace
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2.5.10

their origination to legislation inherited from India at the time of partition of the
Indo-Pak subcontinent. The laws have evolved through a continuous process of
trial to meet the socio-economic conditions, state of industrial development,
population and labour force explosion, growth of trade unions, level of literacy,
Government’'s commitment to development and social welfare. To meet the
above named objectives, the government of the Islamic Republic of Pakistan has
introduced a number of labour policies, since its independence to mirror the
shifts in governance from martial law to democratic governance.

While Article 18 of the Constitution affords every citizen with the right to enter
upon any lawful profession or occupation, and to conduct any lawful trade or
business, the Industrial and Commercial Employment (Standing Orders)
Ordinance was enacted in 1968 to address the relationship between employer
and employee and the contract of employment. The Ordinance applies to all
industrial and commercial establishments throughout the country employing 20
or more workers and provides for security of employment. In the case of workers
in other establishments, domestic servants, farm workers or casual labour
engaged by contractors, their labour contracts are generally unwritten and can
be enforced through the courts on the basis of oral evidence or past practice,

The Constitution of Pakistan contains a range of provisions with regards to
labour rights found in Part If: Fundamental Rights and Principles of Policy.

= Article 11 of the Constitution prohibits all forms of slavery, forced labour and
child lahour;

= Article 17 provides for a fundamental right to exercise the freedom of
association and the right to form unions;

= Article 18 proscribes the right of its citizens to enter upon any lawful
profession or oécupation and to conduct any lawful trade or business; A

= Article 25 lays down the right to equality before the law and prohibition of
discrimination on the grounds of sex alone;

= Article 37{e) makes provision for securing just and humane conditions of
work, ensuring that children and women are not employed in vocations
unsuited to their age or sex, and for maternity benefits for women in
employment.

Industrial Relations Ordinance 2011 Promulgation

The Government has promulgated Industrial Relations Ordinance 2011. The
Ordinance has been approved by the President on the Advice of the Prime
Minister. The Government has promulgated Industriat Relations Ordinance, 2011
in view of the current legal vacuum created due to deletion of the concurrent
Legislative List through the 18th Constitutional Amendment. The Industrial
Relations has also been transferred to the Provinces which have promulgated
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2.5.11

2.5.12

2.5.13

provincial laws to regulate industrial relations. However, there is no law in place
to deal with Industrial Relations in the Islamabad Capital Territory or in respect
of national level trade federations and for resolutions of trans-provincial
industrial issues. The Parliament has yet to promulgate the Ordinance as law.

Other Relevant Laws
Some of the other relevant laws and legislations are listed below:

Canal and Drainage Act, 1873

The Explosives Act, 1884

The Fire Wood and Charcoal {Restriction ) Act, 1964

Motor Vehicles Ordinance, 1965

The West Pakistan Regulation and Control of Loudspeaker and Sound
Amplifier Ordinance, 1965

s Agriculture Pesticides Ordinance, 1971

* The Antiquities Act, 1975

National Electric Power Regulatory Authority (NEPRA) Act 1297

The NEPRA Act was approved by Parliament and signed into law in December
1997. It seeks to create an autonomous, independent regulatory authority,
which will be solely responsible for the power sector. It will be responsible for
the oversight of the power sector and will exercise control through its power to
license power generation, transmission and distribution. It will regulate tariffs for
all these activities. It will perform its functions through transparent processes to
be enshrined in rules that are being framed in a transparent manner through

appropriate rules.

Power Policy 1998

The revised power policy was implemented in 1998. The objective and intentions
of the Government of Pakistan {GOP) to new policy is to move towards the
creation of a competitive power market in Pakistan. It proposes to do so by
restructuring and privatizing the existing thermal power generation, the power
transmission and distribution functions and assets of existing public sector
utilities (WAPDA/KESC), by the creation of a fully autonomous regulatory
authority, the National Electric Power Regulatory Authority (NEPRA), and
through its future IPP policy.

The salient features of the Policy are;
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2.5.14

* The basis for selection of private power project will be minimum levelized
tariff through International Competitive Bidding. Variable tariffs over the life
of the project will be permitted under terms specified prior to bidding. The
process of selection will involve pre-qualification, issuance of a Request for
Reports (RFP), bidding and evaluation of bids against bid criteria clearly laid
out in the RFP,

e It is recognized that without a proper feasibility study for a particular site-
specific hyde! or indigenous coal based project, it will not be passible to
invite competitive bids and receive firm offers. Thus, detailed feasibility
studies for such projects will be prepared before bids are invited.

e Hydel projects will be implemented on a Build-Own-Operate-Transfer (BOOT)
basis; to be transferred to the province in which it is situated at the end of
the concession period, and thermal projects on a Build-Own-Operate {BOO)
basis.

e Competitive Tariffs will comprise an Energy Purchase price and a Capacity
Purchase Price with adequate provisions for escalation.

Factories Act, 1934

There is no independent legislation on occupational safety and health issues in
Pakistan. The main law, which governs these issues, is the Chapter 3 of Factories
Act, 1934, All the provinces, under this act, have devised Factories Rules. The
Hazardous. Occupations Rules, 1963 under the authority of Factories Act is
another relevant legislation. These rules not only specify some hazardous
occupations but also authorize the Chief Inspector of Factories to declare any
other process as hazardous.

The other related laws are:

»  Workmen Compensation Act, 1923

e Provincial Employees Social Security Ordinance, 1965

e Waest Pakistan Shops and Establishments Ordinance, 1969
* Boilers and Pressure Vessels Ordinance, 2002

Chapter 3 of the Act has general provisions on health and safety at the
workplace. Provincial governments are allowed to make rules under this Act and
inspectors under this Act also have discretion in defining the rules. Chapter 3
talks about various safety arrangements. This list is being provided just to show
how meticulously labor law covers these issues.

¢ (leanliness
o Disposal of wastes and effluents
o Ventilation and temperature
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Dust and fume

Artificial humidification.

Overcrowding

Lighting

Drinking water

Latrines and urinals

Spittoons

Precautions against-contagious or infectious disease
Compulsory vaccination and inoculation .

Power to make rules for the provision of canteens
Welfare officer

Precauticns in case of fire

Fencing of machinery

Work on or near machinery in motion

Employment of young persons on dangerous machines
Striking gear and devices for cutting off power
Self-acting machines '

Casing of new machinery

Prohibition of employment of women and children near cotton openers
Cranes and other lifting machinery

Hoists and lifts

Revolving machinery

Pressure plant

Floors, stairs and means of access

Pits, sumps, opening in fioors, etc.

Excessive weights

Protection of eyes _ ,
Power to require specifications of defective parts or tests of stability
Safety of building, machinery and manufacturing process
Precautions against dangerous fumes

Explosive or inflammable dust, gas, etc.

Notice of certain accidents
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2.6

Environment Related Relevant International Agreements in Pakistan’s context

Pakistan is a party to the following treaties and agreements in furtherance of its
environmental geals and programme.

Treaty Pakistan Status
Convention on the Protection .of Ozone Layer on Dec 18, i
Ratified
1992.
The Amendment to Montreal Protocol on Substance that ,
. Signed
Depleting Ozone layer
UN Framework Convention on Climate Change on June 13, .
Signed
1992
Convention on the Continental Shelf on October 31, 1958 Signed
The Convention on High Seas on October 31, 1958 Signed
Convention on the Fishing and Conservation of the living Siened
Resources of the High Seas on October 1958. 8
The UN Convention on Law of the Sea on December 10, 1982 Signed
The Convention on Territorial Sea and the Contagious Zone
and the Agreement for the establishment of Network of Signed
Aquaculture Centers in Asia and the Pacific
The Convention on Wetlands of the International iImportance Ratified
onJuly 23, 1976
The Convention on protection of the Warld Cultural and Ratified
Natural Heritage on July 23, 1976
The Convention on International Trade in Endangers Spice of Siened
Wild Fauna and Flora B
The Convention on Conservation of Migratory Speue of Wild Signed
Animal on Dec 01, 1987 &
The Convention on Biological Diversity in 1994 and became
party to the CBD, Convention duly recognizes the intrinsic
value of biological diversity, genetic, social, economic, Ratified
cultural, educationist, recreational and esthetic values of
biodiversity and its components
The International Plant Protection Convention. Signed
The Plant Protection Agreement for Area & pacific region Signed
The Agreement for the establishment of a convention for
controlling the desert lost in eastern region of its Distribution Signed
Area in South East Asia
Signed

The Treaty Banning Nuclear Weapon Test in the Atmos'phere,

4
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in Quter Space and under Water on March 3, 1988

The International Convention on Oil Pollution Preparedness

Response and Corporation Signed

The Convention on prohibition of Military or any other Hostile
Use of Environmental Modification Techniques and Accessicn Acceded
of Feb 27, 1986

Pakistan became a party to Montreal Protocol by Ratifying the
protocol and its London amendment on Dec 18, 1982.the

Signed
subsequent amendments known as Copenhagen Amendment &
which, accelerate the phase out for rectified in Jan 1995.

Convention of International trade Endangerous Species (CITS) Signed
World heritage Convention Ramsar Convention Signed
United Nation Convention to Combat Ozone Depletion {CCD). Signed
The convention signed and ratified in 1996 &
Stockholm Convention for Phasing out Parenting Organic .
Signed

pollutants {POPs) in 2001.
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3- DESCRIPTION OF THE PROJECT
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3.0

3.1

DESCRIPTION OF THE PROJECT:
This section of the report describes the following components of the project:

¢ Type and category of the project.
e Objectives of the project.
s Alternatives considered, and reasans for their rejection.

‘® Location plan.

*  Size or magnitude of the operation, including capital cost, and associated
activities:

¢ Proposed schedule for implementation (tentative).

s Details of restoration and rehabilitation at the end of the project life.

Type and category of the project.

Wind is wvery promising non-conventional proven source which is already
generating grid quality power besides being more cost effective in comparison to
thermal and nuclear power in addition to its being environmentally safe.

As already explained in the earfier part of this report, according to the Pakistan’s
Wind Map (WM) developed by National Renewable Energy Laboratory (NREL)
USA with active collaboration of USAID, Pakistan Meteorological Department
(PMD) and Alternative Energy Development Board (AEDB) utilizing the data from
PMD and satellite images the Gharo — Keti Bandar Wind Corridor stretching 60
KM along the coast line of Sindh and deeper than 170 KM toward the land, has a
potential for generation of more than 60,000 MW of electricity. And the total
wind energy potential of the country is estimated stands at 346,000MW.

Pakistan's first commercial-scale wind power generation began in April 2009
from the 6 MW first phase of what is to be 55 MW wind farm in Jhimpir, Thatta
District, Sindh. The national target for renewable energy generation is 9,700 MW
by year 2030 (@5.0% of the total energy which as of today on March 5,
2013Been further enhanced to 20. %).

The Alternative Energy Development Board {AEDB) was established in 2003

_actively assists in the development and implementation of plans and projects,

working with potential developers and with concerned authorities and provincial
Governments.

Government is seeking to develop this sector through private investment, AEDB,
through its analytical studies, persistent media campaigns and continuous
facilitation has been success full in attracting local and foreign investment in this
fast growing sector in Pakistan.
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Current State of the Art:

I- 22projects of 50 MW each are at various stages of development:

¢ Qut of these, 11 developers have so far completed their feasibility studies
¢ |PPs have acquired generation license from NEPR

¢ 3 IPPs have are negotiating Energy Purchase Agreements (EPA) and

¢ Impiementation Agreements (IA) with concerned authorities.

- 50MW Wind Power Projbect Fauji Fertilizer Energy Limited:

The country's first ever 50MW wind power project in Jhampir near Thatta by
Fauji Fertilizer Energy Limited, was inaugurated by the President of Pakistan on
December 24, 2012.

lll- Zorlu Enerji Pakistan Ltd.:

e Zorlu Enerji Pakistan Ltd., awarded tariff of US cents 12. 1057/KWh, has
commenced execution of its 50 MW wind power projects in Jhampir,
Thatta.

e . Zorlu Enerji completed five wind turbines in Jhimpir area, each capable of
producing 1.2 megawatts of electricity. Though initially 6 MW of
electricity will he produced by the company, the project will be expanded
to 50 MW in the next few years.

IV- The AEDB signed an MOU with China Three Gorges Corp. {CTGPC),

On 18" December 2010 for development of 2,300 MW wind power and solar
energy projects in Pakistan of worth approx USS$ 6.5 billion. CTGPC is a large
state owned enterprise in China that built, owns and operates the Three Gorges
Hydropower Station and other hydropower projects in China and abroad. CTGPC
is also a large international clean energy group with its main focus on wind and
solar.

In Pakistan, the company is represented by its subsidiary “China International
Water & Electric Corporation” {CIWEC) active in power sector in Pakistan since
2003. This MOU is the CTGPC's 10 year plan to invest in the renewable energy
sector in Pakistan. According to MOU CTGPC would set up 2000 MW wind power
and 300 MW solar power plants in Punjab and Sindh Provinces.

V- M/s Pakistani Wind Energy Generation Company (Pvt) Ltd

Are developing a 5 MW Wind Power Project on their own land.
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VI- A 150 kW wind turhine instalied by

A private industry is currently availing fiscal and financial incentives, AEDB is also
encouraging use of wind energy for self consumption and grid-spillover.

VII-mM/S Dewan Energy (Pvt.) Ltd (DEL), 49.5 MW Wind Power Plants at
Jhimpir, District Thatta.

It is with this background that M/S Dewan Energy (Pvt.) Ltd (DEL) are in the
process of installing 49.5 MW Wind Power Plant at Jhimpir, District Thatta. A
total land mass of 1011.88 acres, on 30 years lease, has been allotted by the
Government of Sindh, Land Utilization Department to the party.

DEL has proposed to install thirty three (33) wind turbines each with a capacity
of 1.5 MW. Total capacity works out at 49.5 MW {say 50 MW).

Vill- 13.5 MW Wind Power Plant, Gujju.

The present 13,5 MW Wind Power Plant, under reference of this project
proposal, to be installed at Gujju, is yet another proof of utilization of the wind
power potential in Pakistan.

WEPP Capacity & Description

The Burj Wind Energy (Private) Limited {BWEPL), is to install a total of 9 Wind
Turhines GE Model 77 each of 1.5 MW capacity. A total of 13.5MW energy is to
be harnessed.

Evacuation of Electric Power from the Proposed Project:

Electric power to be produced from the proposed wind power Farm at Gujju, will
be delivered to Thatta-Makli 132 kV Grid Station 12 Km away from the project
site. The National Transmission and Distribution Company (NTDC) will provide a
transmission line from the project site and connect it with the 132 KV
transmission line already passing at a distance of 5 Km from the Wind Mill
Project site. According to NTCD, by the year 2015, another 220KV Grid Station at
Gharo will be built and at the same time another high tension line wifl be added
to the exsitng single line. The new HT Line will be especially provided to evacuate
the electric power from the Proposed Wind power Farm.

The site for the proposed BURJ POWER Wind Farm was selected for mainly
following reasons:

s |tis located in the one of the world’s best wind corridor.
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e Site area is least populated and is away from any rural setting.

» Site can be easily accessed from N-5, which has direct link with Karachi Port.

e The site area is devoid of topographical barriers, natural features,
archaeological sites, heritage, fauna and vegetation. In other words, there is
no sensitivity of the environment at the proposed project site.

e Project’s area of influence is devoid of any wetlands and watercourses.
Nearest wetland, Hale Ji Lake is about 8 Km by road, from proposed Wind
Farm site. - .

¢ The land for the wind form is owned by the porject proponent. _

s There is no industrial, commercial or major human activity within the vicinity
of proposed wind farm area.

s Site’s elevation from sea level will provide efficient and appropriate wind
generation capacity.

s Nesting habitats for any large or significant avian populations are not in the
vicinity of the proposed site,

Available wind data (ref: Section — 2.5) confirms strong availability of wind
throughout the year.

The relevant details about the turbines are given here under:
GE Model 77:

The GE 1.5 MW wind turbines are active yaw and pitch regulated with
power/torque control capability and an asynchronous generator. The yaw
system is electro-mechanically driven with wind direction sensor and automatic
cable unwinding. Power is varied using active blade pitch control. The blade
pitch angle is continually adjusted for optimum rotational speed and maximum
lift-to-drag at each wind speed.

The variable speed operation ensures the turbines work at high efficiency, and
variable speed operation absorbs the loads from the gust and converts them to
electric power. Cut-in and cut-out wind speeds are 3 m/s and 25 m/s

respectively. The three blades give a rotor diameter of 77 m with a swept area
of 4,657 m?. Rotor speed is variable between 10.1 rpm and 20.4 rpm.
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Nacelle (1), Heat Exchanger {2), Generator (3), Control Panel (4), Main Frame {5}, Impact Noise
Reduction {6), Hydraulic Parking Brake {7), Gearbox {8), Impact Noise Reduction {9}, Yaw Drive
{10 and 11}, Main Shaft (12}, Oil Cooler (13), Pitch Drive {14), Rotor Hub {15} and Nose Cone {16).

GE 1.5 MW Wind Turbine Nacelle Details.

Generator torque in the turbines is controlled by the frequency converter. The
turbine rotor can over speed in strong, gusty winds to reduce torque loads in the
drive train. GE's turbines store the energy in gusts by accelerating the
rotor. Operating speed range is notably wider than the slip range used by some
other wind generators, which produce heat rather than electric power when
regulating power in strong, gusty winds.

The conversion system generates reactive power or current leading voltage to
improve transmission efficiencies and voltage stability, particularly useful in
weak grid applications. It automatically maintains defined grid volitage levels and
power guality in fractions of a second.

The wind generator's fail-safe braking system has electromechanical pitch
control for each blade with three self-contained systems and a hydraulic parking
brake. Lightning receptors are installed on hlade tips, with surge protection for
the electrical components.

The turbines can remain on-line and feed reactive power to the electric grid right
through major system disturbances. A Low Voltage Ride Thru (LVRT) feature

enables wind turbines to meet transmission reliability standards similar to those
demanded of thermal generators. ‘
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GE General Data

+ Rotor diameter: 77 m

+ Swept area: 4656.63 m?

« Power density: 0.04 m%*/Kw

= Nominal power: 1500 Kw

s Number of blades: 3

+ Power control: Pitch

s  Hub Weight: 50 tons

+ Rotor Weight: 31 tons

*  Minimum rotor speed: 11 rd/min
s  Maximum rotor speed: 20 rd/min
+ Start-up wind speed: 3 m/s

» Nominal wind speed: 14 m/s

+«  Maximum wind speed: 25 m/s

+ Gear Box Speed number: 3

+ Gear Ratio: 1:98

» Generator Type: DFIG

« Maximum generator output speed: 1800 rounds/minute
+ Qutput voltage: 680V

» Tubular Steel Tower

e Minimum hub height: 61,4 m

» Maximum hub height: 80 m

The project does not require any water for its operation.

Each wind turbine will have step up transformers, mounted at the bottom of
each tower. Underground electrical collection cabling system will be provided
within the wind farm which will lead to the project substation.

Project operations and control building, which will also house the substation and
grid connection to NTDC system.

The National Transmission and Dispatch Company (NTDC) will purchase the
power to be produced from the project.

wind energy projects are “green energy projects” because there are no
environmental issues related to their operation. There is no sensitivity of
environment on or around the project site. The land is barren. The size of the
project is 13.5 MW and as such it is small project. Therefore, according to the
“Pakistan Environmental Protection Agency, Review of IEE & EIA” ANNEXURE-VI

the project falls in category B. QERTIFIED TRUE COF’Y
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3.2

3.3

331

3.3.2

3.3.3

Objectives of the project

As above the project aims at production of 13.5 MW wind energy for commercial
purpose. The power to be produced will be sold to The National Transmission
and Dispatch Company {(NTDC).

Alternatives considered, and reasons for their rejection

The following reasons were of importancé for sitting the project at the proposed
site:

Need for energy and No Alternative

Due to ever widening gap in energy production and demand load shedding are
so frequent and are prolonging day by day. Resultantly, all watks of life including
industry, commercial, social, education, domestic etc are badly affected. Drastic
decrease in industrial productivity has resulted in heavy cutting of exports.
Resultantly, very fast shortfall in foreign exchange earnings has taken place and
the trend is further on the increase.

This has necessitated producing electricity through the exploitation of all
possible methods. Accordingly, this project aiming at production of energy
through wind power is an urgent need of the time. Under the circumstances,
there is no question of project alternative.

Cheaper Energy Production Option;

Fossil fuels are not only in short supply from within the country but they are also
very costly for power generation. The wind power is one among other renewable
energy sources, cheaper and environment friendly source for power production.
The proposed site has been declared by the Government of Pakistan to provide
an air corridor as the most suitable for the project. Therefore, Siting of the
project at Gujju is the best option.

Grid Availability

Electric power to be produced from the proposed wind power Farm at Gujju, will
be delivered to Thatta-Makli 132 kV Grid Station 12 Km away from the project
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3.34

3.35
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3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

Raw materials availability

The only raw material required during the project operation is wind which is
available to harness its potential for power generation. Therefore, the Gujju site
for the project is quite suited.

Conflicts

The land for power station for the wind power plant is -ownership of the project
proponents. This point also goes in favor of wind farms to be installed at Gujju.

Basic infrastructure

The required basic infrastructure like roads, railway and telecommunication grid
for evacuation of power from the project are available. They can be further
developed as and when required. The site is located close to Karachi through
Karachi — Hyderabad Super Highway {M-9) and National Highway. These facilities
also strongly suppeort the site at Gujju for the project.

Air Traffic

The Gujju site is clear of any restriction from all type of air traffic. This is another
plus point for the suitability of Gujju site.

Telecommunication

The site has no interference whatsoever from telecommunication point of view.
This is another point in favour of the Gujju site for the project.

Topographic Features

There are no topaographic barriers or features located on or around the proposed
project site which may cause interference in air movement.

Indigenous People

There are no indigenous people in the project area which is also favorable for
the project siting.

Environmental Sensitivity
In the first place, during regular operation of the project there will not be any air

pollutants, or solid or liquid wastes or else in the form of waste. As such, the
project is “environmentally green”. On other hand, there is no wetland,
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3.5

watercourses, forest of any type, wild life, agriculture land, flora or faunal,
archeological site, no nesting habitats, etc., in the vicinity of the proposed
project site. The nearest water body —The Kalri Lake is situated at a distance of
about 8 Km.

It means that there is no sensitivity of environment around project site. The
project area is flat, stony and barren. All the above factors strongly support the

Jhimpir site for the project.

Location plan

The plant location plan i

ry Dats 1WI620:3

Size or magnitude of the operation, including capital cost, and associated
activities:

The maximum rated capacity of the wind power plant is about 13.5 MW, The
estimated project cost is USS 7222222272 Million. The project will produce
electricity and nothing else
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3.6

3.7

Proposed schedule for implementation (tentative)

Tentative project schedule, subject change after detailed project feasibility is
ready, is presented below:

TENTATIVE BURJ POWER WIND FARM — PROJECT CONSTRUCTION SCHEDULE

Months 1|2|3|4|5|6|7|8]9|10|11|1z|13|14l15|1s
Activity .

Submission of basic design

Review & approval of basic design

Construction of access road

Construction of site office &
residential area

Canstruction of internal roads

Wind turbine foundation
construction

Construction of substation
building

Erection of WTG towers & WTGs

Placement of WTG unit
transformer & main transformer

Placement of equipment in 132kv
GIS & 22kv switch gears

Placement of control & protaction
panels.

Placement of emergency diesel
generator

Cable laying from WTGs to
substation.

Optical fiber laying from WTGs to
substation

Mechanical completion aof all WGs

Mechantcal completion of GIS

Mechanical completion of 22kv
switch gears

Commissioning of GIS & 22kv
switch gears

Commissioning of WTGs

Completion of acceptance tests

coD

Details of restoration and rehabilitation at the end of the project life.

At the end of the present life of the project, adequate repair and maintenance of
the plant will be done. Attached basic infrastructure will be updated. Even,
wherever required, new machinery will be installed and old one to be sold in the
market. This will provide a new life for the plant to be run for its new lifetime.
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All activities will be carried out in accordance with strict environmental
management and controls so as to avoid any damage to any segment of
environment or human health.
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4.0 BASELINE CONDITIONS IN AREA POTENTIALLY AFFECTED BY PROJECT
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4.0

4,1

BASELINE CONDITIONS IN AREA POTENTIALLY AFFECTED BY PROJECT

Spatial and Temporal Boundaries Adopted for the Various Aspects of the Study

The state of the environmental settings on and around the project site along
with future trends of any likely development with related possible changes to
occur in the land use pattern, especially industrialization trends, housing or else
were the main considerations for spatial and temporal boundaries while keeping
in view of the existing and future envisaged conditions.

Existing (baseline) condition of the biophysical and socio-economic
environment, trends and anticipated future environmental conditions should
the project not go ahead.

The total land mass of Thatta District, in which Gujju project to be sited, is
17,355 square kilometers. Regarding its physical aspects, the Thatta District has
varied features ranging from coastal swamps to fresh water marshes and lakes
and from river islands to coastal deltas. Due to lack of water in the Indus River,
this wide variation has diminished. The current terrain of the district consists of
the Makli Hills (32 kilometers in length) close by the Thatta Town, are well
known on account of the ancient tombs which are located here. The north
wastern part of the district consists of bare and mostly comgposed of limestone.
The hilly tracts are known as Kohistan. The valleys are covered with grass or
brushwood. Southwards, the area degenerates into sandy wastes, uhcultivated
and almost devoid of vegetation (1}.

Gujju project site is a barren tract of land with small scanty bushes scattered
here and there. The underground water aquifer is somewhere deep. There are
no canals or river water specifically in the project area. Human settlements in
the form of small villages (Goths) are situated at quite far off from the project
site.

There is no industry near or around the project site.

Since the present project is clean from environment point of view, therefore, the
environment will remain virtually pollution free. Implementation of the
proposed EMMP further guarantees protection of the environmental settings as
they exist now. Because the project is to operate in compliance with the
requirements of the National Environment Quality Standards (NEQS), National
Environment Quality Standards for Ambient Air (NEQSAA) Effective 1°* January,
2013 & National Environment Quality Standards for Noise (NEQSN) Effective 1*
July, 2012 ANNEXURE-VIIL/&IX respectively, Pakistan; under the Pakistan
Environmental Protection Act-1997 ANNEXURE-I therefore, this also provides
safeguard against pollution from the project activity.
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4.3

4.3.1

With operation of the project, it will provide job opportunities especially to the
people of the area around the project site; Government will get large volumes of
earnings in the form of taxes and duties on recurring basis. Poverty alleviation,
though at minor scale, will be yet another benefit besides meeting power
shortage in Pakistan and its downstream benefits in industrial sector and other
socio economic fields.

As a result of serious power shortage, load sheddings are so frequent in Pakistan.
The gap between power supply and demand is further on the increase,
Consequently, all walks of life are adversely affected. Pakistan has an installed
electric generating capacity of about 19,400 MW. Projection for the demand in
year 2030 is 100,000 MW,

To sustain growth, Pakistan needs an integrated National Energy Plan. The
Government of Pakistan (GoP) is making concerted efforts to ensure
development of all type of energy resources. The government has encouraged
the private sector to meet this additional demand, In order to bridge the gap
between power demand and supply, Pakistan Government liberalized its
investment policies.

The policy has resulted in not only investments in power production sector from
local resources, but also foreign investments are pouring in large amounts.

Evidently, in case the project is not installe-d, there will not be any chénge in the
existing status of the environment or a status guo will be maintained with regard
to all environmental, social and economic factors.

Physical Geography (Climate, Geology, Topography)

(Physical resources of the project area: Topography and Geology; Soils and
Climate; Water; Ecological Resources: Fisheries and Aquatic Biology, Biodiversity,
Forestry, Wildlife, Scientific Institutions, Socio-economic, Cultural and other
Heritage)

Physical Resources of the Project Area

Physical resources of the project area are described hereunder.

4.3.1.1 Topography and Geology

Pakistan lying in the northwestern part of the Southern Asian Subcontinent,
occupies the western end of the Indo-Genetic Plain, which is beyond bounded in
the north by mountain wall of the Great Himalayas and their offshoots.
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Physiology of the earth is description of the behavior of the upper crust.
Accordingly, some knowledge of the geology is desirable. From physical
environment, topography and geological point of view, the proposed project site
is situated in the Indus Basin. The Indus Basin essentially forms the western
extension of Indo-Gangetic Plain, and has been made up of the silt brought by
the Indus and its numerous tributaries, like Jhelum, Chenab, Ravi and Sutlej on
the east bank, and Kabul, Kurram, Tochi, and others on the west bank. The Plain
is _known for its agricultural fertility and cultural development throughout .
history. On the basis of hydrology and fand form, the Indus Plain can be divided
into the Upper and Lower Indus Plains. The Upper Indus Plain differs from the
Lower Indus Plain {where the project area is located} primarily because of the
major tributaries {Jhelum, Chenab, Ravi and Sutlej) divide the land surface into
N several interfluves or ‘doabs’. The two planes are separated by a narrow corridor
) near Mithankot where the Sulaiman range approaches the Indus River. The
Lower Indus

Plain is very flat, generally sloping to the south with an average gradient of 95
mm per km (6 inches per mile}. The Lower Indus Plain can be divided in five
distinct micro-relief land forms: active fiood plain; meander flood plain; cover
flood plain; scalloped interfluves; and the Indus delta. The proposed project site
is located in the last of the micro-relief forms listed above.

Topographically, Sindh can be divided into four distinct parts with the dry and
barren Kirthar Range in the west, a central alluvial plain bisected by the Indus
River, a desert belt in the east, and the Indus delta in the south. On the basis of
this classification, the project area is located in the Indus delta.

(1&2}),

4.3.1.2 Geological Setting

é The prevailing geologic conditions in the region are the results of extensive

| inundation, depaositions, coastal movements, and erosions over a long period of
time in the geological ages. The geology of the region is closely related to the
formation process of Himalayan ranges resulting in intense deformation with
complex folding, high angle strike-slip faults and crust thickening expressed in a
series of thrust faults. The important tectonic changes which have had so much
influence in the region are feebly visible particularly in the Indus Plain, and it is
only by considering the geology on a broader regional scale, as well as in site
specific detail, that the effects can be appreciated

Parts of Sindh are covered either by recent alluvium or wind-borne sand. The
principal features of geological significance are to be found in the hilly portions
of the province, towards the west of the Indus. Outlying extensions of this hilly
tract occur east of the Indus as well, near Sukkur, Hyderabad and Jerruck, The
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isofated hills of Nagarparkar on the northern border of the Rann of Kutch belong
to quite a different system both geographically and geologically.

The geological studies of the proposed site have not been conducted in detail.
However, the studies carried out in the vicinity of Port Qasim area not far away
from the proposed site reveal that Port Qasim and its adjeining areas have been
formed in the middle and upper Tertiary and the soil formation found in the area
are fresh and slightly weathered with recent and sub-recent shoreline deposits.
These formations are derived from Gaj / Manchar formation of lower Miocene to
middle Miocene to Pliocene age. Similar deposits are found all along the coastal |
belt of Karachi and adjoining areas.
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The earthquake hazard in the Indus Delta and the estuaries on the passive
continental margin is mainly from intra-plate active faults particularly Rann of
Katch Fault also known as the Karachi-Jati-Allah Bund Fault. It has three other
segments namely Jhimpir Fault, Pab Fault and Surjani Fault. The main faults
between Karachi and Rann of Kutch are generally oriented easterly and slightly
concave to the north. Two severe earthquakes occurred in the vicinity of Karachi,
one in the year 1050 at Bhambore in which 0.15 million casualties were reported
and the other in the year 1668 at Pipri near Steel Mill which is only 60 km away
from Karachi.

4.3.1.3 Soils ™
The land in this area consists of the alluvial soil deposited by the waters of the
river Indus, so it is naturally very fertile. Combined with water it develops into

rich mould and in the absence of water it degenerates into desert. Water
generally contains a lot of silt.
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4.3.1.4 Land use

Agriculture, followed by forestry, is the main {and use in the central alluvial plain.
Although more than 50 percent of the total geographical area is cultivable, only
26 percent of it is actually located in the central plain. The land inside the Indus
embankments is almost equally employed by agriculture and forestry, while that
outside the embankments is more extensively utilized for agriculture in the form
of sparsely distributed irrigated plantations. The land use in Sindh is given in the
table hereunder:

Land Use in Sindh

Land Use Area (Million Ha) Percentage

Not Sown 3.022 21.446
Current Fallow 1.439 18.935
Cultivable Waste 2.688 10.212
Total Available for Cultivation | 7.149 50.593

Not Available for Cultivation 5.830 41,374
Forest 1.125 7.984
Unreported 0.007 0.049

Total 14.091 100.000

Source: Sindh State of Environment and Development, IUCN, 2004.
4.3.1.5 Meteorology and Climate
Meteorology

Generally, the climate of most parts of the Sindh is arid with four distinct seasons
in ayear:

winter from Mid-November to February,

spring during March and April

summer from May to Mid-September and
autumn from Mid-September to Mid-November

Except coastal belt where usually dry and humid condition persists round the
year. There exist several metecrological stations in Sindh; data recorded at
some of these stations is given in the following sections.
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Temperatures

The province of Sindh is situated in a subtropical region; it is hot in the summer
and cold in winter. Temperatures frequently rise above 46 °C (115 °F} between
May and August, and the minimum average temperature of 2 °C (36 °F) occurs
during December and January.

Sindh is divided into three climatic regions: Siro {the upper region, centred on
Jacobabad}, Wicholo (the middle region, centred on Hyderabad), and Lar {the
lower region, centred on Karachi). ' '

The thermal equator passes through upper Sindh. The highest temperature ever
recorded in Mohenjo-daro (Sindh) on 26 May 2010 was 53.5 °C (128.3 °F). It was
not only the hottest temperature ever recorded in Pakistan but also the hottest
reliably measured temperature ever recorded in the continent of Asia and the
fourth highest temperature ever recorded on earth. The previous record for
Sindh, Pakistan, and for all of Asia, had been 52.8°C (127.0 °F} on 12 June 1919.

Mean monthly maximum temperatures and mean monthly minimum
temperatures are in the following tables:

~ Table: Mean Monthly Maximum Temperatures
Degree Celsius

Month Hyderabad® | Umerkot® | Sanghar® | Badin® | Jacobabad®
January 25.04 26.49 24.31 25.78 | 22.60
February 28.15 29.6 27.06 28.59 | 25.24
March 33.38 34,52 33.29 34.02 | 31.28
April 38.87 39.12 39.25 38.40 | 38.0
May 41.62 41.49 43.53 39.85 |43.08
June 40.15 39.72 43.23 | 38.02 | 4433
July 37.40 36.19 40.37 35.11 | 40.56
August 36.30 3451 38.60 33.61 |38.24
September | 36.84 35.70 38.14 34.36 | 37.00
October 37.19 37.12 37.14 35.80 | 35.32
November 31.95 32.98 31.59 31.87 | 30.06
December 26.27 27.95 25.53 26.68 | 24.11
Annual 34.47 34.52 35.19 33.48 | 34.15

Source:  Data Processing Centre, Pakistan Meteorological Department, Karachi
® measured at Hyderabad. " measured at Umerkot, © measured at
Sanghar,, 4 measured at Badin, ¢ measured at Jacobabad,
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Table: Mean Monthly Minimum Temperatures
Degree Celsius

Month Hyderabad® | Umerkot® | Sanghar® | Badin® | Jcobabad®
January 11.08 5.42 5.92 8.73 7.68
February 13.62 3.71 8.72 11.60 | 10.48
March 18.50 14.29 14.22 16.80 | 16.30
April . | 22.98 2012 | 19.71 21.80 | 22.33
May 26.16 24,50 24.59 2547 | 26.74
June 28.07 27.17 27.67 27.46 | 29.38
July 27.81 26.82 27.60 27.04 | 29.22
August 26.71 25.73 26.33 26.06 | 28.25
September | 25.34 23.88 23.77 24.87 | 25.85
October 22.27 18.54 18.18 21.70 | 20.29
November 17.29 11.89 12.28 15,86 | 14.08
December 12.50 6.62 7.39 10.10 | 8.74
Annual 21.03 17.84 18.00 19.76 | 19.95

Source: Data Processing Centre, Pakistan Meteorological Department,

Karachi

* measured at Hyderabad. " measured at Umerkot, © measured at
Sanghar, © measured at Badin, ¢ measured at Jacobabad

Climate data for Hyderabad, Pakistan

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Record high °C = 33.3 38.2 43.4 46.0 . 484 48.5 45.5 43.9 45.0 44.0 41.0 36.0 48.5
°F) (91.9) [100.8) (110.1) {114.8) (119.1) (119.3) (113.9) (111.0) (113.0} (1112} (105.8} (96.8) (119.3)
Average high  24.7 28.1 33.8 38.83 41.4 40.1 37.3 36.0 36.5 36.9 31.0 26.0 34.2
°C{*F) (76.5) (82.6} (92.8) {101.8) [(106.5) (104.2) (99.1) (96.8) (97.7) {98.4) (87.8) (78.8) (93.6)
Averagelow°C 111 13.8 18.6 22.9 26.1 28.0 27.7 26.6 25.3 224 17.3 128 - 211
{°F) (52.0) (56.8) (65.5) ({73.2) (79.0} (82.4) (81.9) (79.9) (77.5) {72.3) (63.1) (55.0) (70.0)
Recordiow°C 3.3 4.0 9.0 12.0 19.0 20.0 21.4 22.8 206 15.0 6.0 3.0 3.3
{°F) (37.9) (39.2) (48.2) ({53.6) (66.2) (68.0) (70.5) (73.0} (9.1} (59.0) (42.8) (37.4) - (37.9)
Ralnfall mm 1.5 5.4 4.8 6.0 3.6 9.6 53.0 62.3 15.4 4.2 1.9 25 174.2

{inches)  (0.059) (0.213) (0.189) {0.236) (0.142} (0.378) (2.087) (2.453) (0.764] (0.165) (0.075) (0.098) (6.858)

Mean.monthly 272.8
sunshine hours

Courtesy: GOOGLE

257.1 288.3 2880 3131 2790 2356 2511 2850 3065 279.0 2728 23,3287

June is the hottest month in most parts of Sindh, with mean daily maximum
temperature Recorded as 44.33 C... January is the coldest month in the project area,

with mean daily Temperature as 5.42° C.
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Wind:

Gharo is one of the sites in Sindh where the wind data have been recorded by
Pakistan Meteorological, Department {(PMD). According to the study, the annual
mean wind speed, estimated is 6.86m/s at 50 meter above ground level and the
annual power density of area is 408.6 W/m2. This means that the site falls in
good category of power potential and that the area is suitable for large
economically viable wind farm.

Table: Monthly Average Wind Speeds for Gharo

Month Monthly Benchmark Wind Speed
30m 50m 60m 67m 80m
January 4.7 51 5.2 53 5.4
February 5.1 5.4 5.5 5.6 5.7
March 5.3 5.7 5.8 5.9 5.9
April 7.0 7.3 7.4 7.6 7.6
May 8.9 9.4 9.6 9.7 9.8
June 10.3 10.9 11.1 11.2 11.3
July 8.4 8.9 9.0 9.2 9.2
August 9.3 9.8 10.0 10.2 10.3
September 7.6 8.1 8.2 3.3 8.4
October 4.3 4.6 4.7 4.7 4.8
November 3.8 4.1 4.2 4.3 4.4
December 4.6 4.9 5.1 5.2 53
Annual Average 6.6 7.1 7.2 7.3
7.0

Courtesy: Pakistan Meteorological Department.

On the basis of analysis of the data recorded by Pakistan Meteorological
Department it was revealed that desert areas of Sindh Province, have been
recorded much higher than the wind speeds in South Western Zone.

Humidity

July, August and September are the most humid months in the ar a;,#/herg
May and June are the least humid months. Average m&n[:lﬁ\;”'gl‘é:t]vet L!x!rhléll:@?ﬁ{
(RH}) values at various locations in the project area are provided in the following

table: RURJ WIND ENERGY (PR} LTD.
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Table: Meteorological Data — Relative \Humidity
%

Month Hyderabad® | Umerkot® | Sanghar® | Badin® | Jacobabad®
January 47.90 45.52 59.98 50.38 | 50.88
February 45.38 44.45 56.00 48.81 | 48.23
March 42.40 42,55 50.62 48.36 | 42.76
April 41.88 42.73 44.66 . 48.97 | 33.01
May 46.96 46.81 42.63 53.10 | 30.93
June 56.35 56.40 51.81 60.70 | 41.16
July 63.42 67.23 62.10 69.61 | 56.18
August 65.26 70.15 66.06 72.55 | 62.20
September 61.37 64.73 62.38 69.78 | 59.38
October 47.65 50.78 55.16 59.15 | 48.87
November 46.40 44,58 59.48 53.88 | 45.75
December 49.25 46.84 62.74 52.46 | 52.73
Wil \\\Annual | 51.19 52.11 56.03 57.56 | 47.70

Source:  Data Processing Centre, Pakistan Meteorological Department, Karachi
? measured at Hyderabad. ® measured at Umerkot, ¢ measured at
Sanghar, 4 measured at Badin, © measured at Jacobabad,

Rainfall:

Average annual rainfall in the project area ranges between 110 mm (Jacobabad)
and 222 mm (Badin). Maximum rainfall {about 60% of the total annual} accurs
during the Monsoon season {July, August and September), while the period of
minimum rainfall or drier period is October and November, :

Climate

Pakistan’s latitudinal and longitudinal extents and its northern rim of lofty
mountains are the two factors, which have a great bearing not only on the
temperature and rainfall patterns, but also on the general circulation of the

atmosphere on the southern Asia.

Climate of Pakistan accbrding to Koppen’s classification falls under the foIIoWing
five types: ' '

Tropical Semi-arid with Dry Winter:

This climate type prevails in Karachi, Hyderabad, and Southern Khairpur Division.

Thé mean annual tempe"atu"-e is above 18 °C. _ GER“HED TRUE CDPY
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Tropical Arid:

This is characterized by average annual temperature of about 18 °C with dry
winters. This includes southern Kalat and whole of the Indus Plain.

Cold Semi-arid With Dry Summer:

This climate type covers central Kashmir, Peshawar, D.I. Khan, Quetta and
 northern half of Kalat Division, '

Snow Forest Climate;

This climate type is characterized by average temperature of coldest month
below 0 °C. Mean temperature of the warmest month is between 10 and 22 °C.
It includes northern mountainous areas and parts of Kashmir,

Extreme Cold:

This climate type is characterized by average temperature of the warmest
months between 10 and 0 °C. It comprises eastern and northern parts of
Kashmir, Chitral, Gilgit and Laddakh.

Based upon the above classification, most parts of the proposed project area are

included in the Tropical Arid climate zone, while some southern parts of Sindh
are located in the Tropical-arid with Dry Winter climate zone.
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4.3.1.6 Ambient Air Quality on the Project Site

On site ambient environmental monitoring was carried out to know about the
state of the existing environment as base line environment on the project site.
The monitoring was carried out for gases including Sulphur Dioxide (50,}),
Nitrogen Oxides (NO,) and Carbon Monoxide {CO}; Particulate Matter {PM) and
Noise levels. The peints at which monitering was carried out are shown in the
figure below. .

Figure showing the points where ambient monitoring was carried out on the
project site:

Ambient Gaseous Monitored Data

O NO, CO
(e Jm) (ug/m®) (mg/m?)
Reference Point 24 hourly/8 | 24 hourly/8
24 hourly/8
hourly hourly
hourly values
values values
Eastern side of project site B.D.L 8.D.L B.D.L
Western side of project site B.D.L B.D.L B.D.L
Northern side of project site B.D.L B.D.L B.D.L
Southern side of project site B.D.L B.D.L B.D.L
Mid side of project site B.D.L B.D.L B.D.L
NEQS Limiting Value 120 80 5

Note: Below Detectable Limit

B.D.L= Below Detection Limit
B.D.L for:

SO, = 10 pg/m®

NO, = 6.0 pg/m’

€O =20 pg/m®

i. Nitrogen oxides {NOx) in the ambient air consist primarily of nitric oxide
{(NO) and nitrogen dioxide {NO2) have much higher toxicity. Nitric oxide is
readily converted to the much more harmful nitrogen dioxide by chemical
reaction with ozone present in the atmosphere. The direct effects of NO,,
depending upon exposure time and concentration of NO2, on the respiratory
system include increased airway resistance, increase incidence of respiratory
iliness and damage to lung tissues and emphysema. Emphysema is a long-
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term, progressive disease of the lungs that primarily causes shortness of
breath.

ii. Sulfur Dioxide is particularly irritating to mucous membrane of upper
respiratory tract. Chronic effects include rhinitis, dryness of the throat, and
cough. Acute over exposure may result in death from asphyxia. Chronic
exposure may result in nasopharyngtis, fatigue, altered sense of smell and
chronic bronchitis. symptoms such as dyspnea on exertion cough and
increased mucous excretion.

iii. Carbon monoxide combines with hemoglobin to form Carboxyhemoglobin
which interferes with the oxygen carrying capacity of blood, resulting in a
state of tissue hypoxia. The typical signs and symptoms of acute CO
poisoning are headache, dizziness, drowsiness, nausea, vomiting, collapse,
coma and death. Initially the victim is pale; later the skin and mucous
membranes may be cherry red in color. Loss of conscicusness at about the
50% Carboxyhemoglobin level. Sever CO poiscning has been reported to
permanently damage the extra pyramidal system, including the basic ganglia.

Particulate Matter {PM)
The onsite monitored concentrations of PM in the ambient air are given below:

Environmental Monitoring Data for Ambient Particulate Matter

. Ambient Particulate Matter {(pg/m®)
P
Reference Point 24 hourly/8 hourly values
Eastern side of project site 110.3
Western side of project site 88.95
Northern side of project site 78.24
Southern side of project site 96.60
Mid side of project site 112.40
NEQS Limiting Value 500.0
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4.3.1.6 Noise Levels:
Values of the noise levels as measured on the project site are given below:

Baseline Noise Levels Monitored Data*

Reference Point # 1: Eastern side of project site

Date Leq

dB(A)

07-02-13 55 55 55 55 56 56 56 56 57 57 55.86

Reference Point # 2: Western side of project site

Date Leq
dB(A)

07-02-13 51 51 51 51 52 52 52 52 53 53 51.86

Reference Point # 3: Northern side of project site

Date Leq
dB{A)

07-02-13 | 57 57 57 57 58 58 58 58 59 59 57.86

Reference Point # 4: Scuthern side of project site

Date ' ' Leq
dB(A)

07-02-13 | 53 53 53 53 54 54 54 54 55 55 53.86

Reference Point # 5: Mid side of project site

Date
Average

dB(A)

07-02-13 | 59 59 59 59 60 60 60 60 | 61 61 59.86
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Surface Water Resources ¥

The River Indus is the major surface water resource of not only the project area
but also throughout the Sindh province and so alse Pakistan. Over 60% of the
total area of the Indus basin is in Pakistan and Azad Jammu and Kashmir. The
river rises in Tibet, at an altitude of around 18,000 feet (5,486 m) amsl, The total
catchment area of the river is 654,329 km2 and its length flowing through the
country is about 2,750 km. The five major rivers joining the River Indus include
Sutlej, Beas, Ravi, Chenab and Jhelum besides the other two minor rivers - Soan
and Harrow also drain into the Indus. On the western side, a number of small
rivers join Indus, the biggest of which is River Kabul with its main tributaries i.e.
Swat, Panjkora and Kunar. Several small streams such as Kurram, Gomal, Kchat,
Tai and Tank, also join the Indus on the right side.

The Indus River exhibits great seasonal variations, with more than 80% of the
total annual flow occurring during the summer months, peaking in June, July and
August. The Indus River and its tributaries on an average bring about 154 MAF of
water annually. '

This includes 144.9 MAF from the three western rivers and 9.14 MAF from the
eastern rivers.

Most of this, about 104.7 MAF is diverted for irrigation, 39.4 MAF flows to the
sea and about 9.9 MAF is consumed by the system losses which include
evaporation, seepage and spills during floods. The flows of the Indus and its
tributaries vary widely from year to year and within the year. As is the case with
the water availability there is significant variation in annual flows into sea.

The Indus Delta:

Historically, the Indus Delta has formed in an arid climate under conditions of
high river discharge to the proportion of 4 billion tons of sediment per year. In
the past, this has contributed to a pro-grading seaward of the delta as a result of
interaction of fluvial and marine processes and a moderate tide range of
approximately 2.6 meters.

During the past six decades, however, the construction of dams and barrages
and extensive engineering works upstream has reduced the sediment load to
100-650 million tons per year (based on different studies).

What makes Indus delta unique is the fact that it experiences the highest wave
energy of any river in the world. During the monsoon season, from May-
September, the delta front receives more wave energy in a single day than the

Mississippi delt? receives in the entire year. C‘ERT!HEB TRUE CDPY
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The indus delta is triangular in shape and occupies a large part of the province of
Sindh, covering about 30,000 km,. It is about 240 km in length along the axis of
the river and 220 km at its widest, from Karachi to the great Rann of Kutch.

River Water Quality i,

The water quality of Indus River is generally considered excellent for irrigation
purposes. The total dissolved solids (TDS) range from 60 mg/l in the upper
reaches to 375 mg/l in the lower reaches of the Indus, which are reasonable
levels for irrigated agriculture and also as raw water for domestic use. The
disposal of saline drainage from various irrigation projects has been a major
factor in the increased TDS in the lower reaches of the rivers in the Indus Plain.
There is progressive deterioration downstream and the salinity is at its maximum
at the confluence of the Chenab and Ravi rivers, where the TDS ranges from 207
to 907 mg/l. A slight improvement in water quality is noted further downstream
at Panjnad due to dilution from the inflow from Sutlej River. The quality of the
Indus water at Guddu, however, is within acceptable limits for agriculture; TDS
being in the range of 164-270 mg/l.

In the upper reaches of the indus River, the Dissolved Oxygen (DO} content
remains above 8.5 mg/| which is well above the acceptable levels of 4 mg/l. The
Biochemical Oxygen Demand (BOD) downstream of Attock has been recorded as
2.9 mg/l. At Kotri, it has a suspended solid {SS} content of 10 to 200 mg/I. Indus
River water quality has been studied at the Dadu - Moro Bridge and Kotri
Barrage, with nitrate levels at 1.1 and 7.5 mg/l, phosphate at 0.02 and 0.3 mg/l,
BOD at 2.4 and 4.1 mg/I, feacal coliforms at 50 and 400 per ml, and aluminum at
1.8 and 0.2 mg/l respectively. Due to industrial waste discharges from Punjab
and Sindh, a high content of heavy metals such as nickel, lead, zinc and cadmium
have also been found in Indus water. '

Lakes:

Several fresh and brackish water lakes exist in the Thatta district. These include
the Kalri and Haleji lakes and Jhuddo lagoon.

Kalri Lake (also called Keenjhar) is a large freshwater lake providing drinking
water to Karachi. Keenjhar Lake which is at a distance of about??????2?77?Km
from Gujju project site. The sweet water Lake Keenjhar, is situated in the dry and
stony desert at a distance of about 20 km north and north-west of Thatta. it is 24
km long and 6 km wide and has an area of 14000 ha.

The lake is fed by the Kalri Bagar feeder canal from the north-west as well as by
small seasonal streams entering it from the north and the west. The feeder is
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also the conduit for the industrial wastes of Kotri town. The anly outlet is the
Jam Branch canal in the south-east end of the lake.

It was declared a Ramsar site in 1976 and later became a wildlife sanctuary
under the Sindh Wildlife Protection Ordinance.

Jhimpir town, on the Western banks of the lake, is the main town on Keenjhar

. besides twelve large and twenty small villages scattered around it. About 50,000
people are dependent on the lake and in 2005-06 about 800 beats of different
size are said to be operating in it (declining from 2200 in 1988-89 and 1710 in
1998-99). There are four fish landing centres at Chilya, Sonahri, Jhimpir and
Khumbo'

Haleji Lake is an artificial freshwater lake with marshes and a brackish Seepage
lagoon. Considered a game reserve in 1971, this lake was declared a wildlife
sanctuary and in 1976, the lake proceeded to become a Ramsar site. Haleji
serves as an important source of water for Karachi besides being a popular
recreational destination. '

Jubho Lagoon is a shallow, small brackish water lagoon with mudflats and
marshes that support a large concentration of migratory birds including
flamingos and endangered Dalmatian pelicans, a rare species in the world. This
was declared a Ramsar site in 2001 because of the efforts made by IUCN
Pakistan.

4.3.1.7 Groundwater Resources

The Indus Basin was formed by alluvial deposits carried by the Indus and its
tributaries. It is underlain by an unconfined aquifer covering about 15 million
acres {60,700 km2) in surface area. in Sindh, about 28% of the area is underlain
by fresh groundwater. This is mostly used as supplemental irrigation water and
pumped through tube-wells. Some groundwater is saline. Water from the saline
tube-wells is generally put into drains and, where this is not possible, it is
discharged into large canals for use in irrigation, after diluting with the fresh
canal water.

Before the introduction of widespread irrigation, the groundwater table in the
Indus Basin varied from about 12 m in depth in Sindh and Bhawalpur areas to.
about 30 m in Rechna Doab (the area between Ravi and Chenab Rivers). After
the introduction of weir-controlled irrigation, the groundwater table started
rising due to poor irrigation management, lack of drainage facilities and the
resulting additional recharge from the canals, distributaries, minors, water
courses and irrigation fields. At some locations, the water table rose to the
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ground surface or very close to the surface causing water-logging and soil
salinity, reducing productivity.
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4.4

4.4.1

Biological Environment/Resources

This section presents a brief overview of the eco-zones, wild flora and fauna, and
the habitat conditions as it exists at the proposed project site. The information
reported in here is based upon relevant literature, knowledge gathered through
actual visits of the experts to the project site, reports of the IUCN, WWF special
literature and books and other relevant documents.

Original Eco-zones of Project Area "

Tropical Thorn Forest Eco-zone

The habitat, the most extensive eco-zone of the Indus plain, presently exists only
in places where human interventions not converted into habitation or for
agriculture. This habitat encompasses low forests of thorny and hard-wooded
tree species and dominated by Acacia spp.

The trees found in these forests have short boles and low branching crowns.
Their canopies of these trees touch each other in exceptionally favorable spots.
The trees are of usual height raging from 20-30 feet, Other forest plants mixed
with Acacia include: Salvadora, Prosopis, Capparis, and Tamarix. The shrubs
include Calotropis, Zizyphus, Suaed, while herbs of the area include
Chenopodium, Calligonum, Haloxylon besdides various species of grasses are
also available.

Among major wildlife mammal species include Desert Hare, Long-eared
Hedgehog, Porcupine, Jackal, Bengal Fox, Desert Fox, Desert Wolf, Indian Desert
Cat, Caracal, Jungle Cat, Wild Boar, Honey Badger, Small Indian Civet, Grey
Mon'goose, Small Indian Mongoose, Striped Hyena, Nilgai, Blackbuck and
Chinkara Gazelle.

Birds of this eco-zone comprises of Peafowl, Common Quail,Grey Partridge,
Ring Dove, Red Turtle Dove, Little Brown Dove, Green Pigeon, Hoopoe, Spotted
Owlet, Barn Owl, Dusky

Horned Owl, Pied Woodpecker, Wood Shrike, Indian Nightjar, Wryneck, Golden-
backed woodpecker, Great Grey Shrike, Rufous-backed shrike, Fantail Flycatcher,
Common babbler, Jungle babbler, Houbara Bustard, Great Indian Bustard and a
number o f many other species of passerine birds are found.

Riverine Tract Hahitats

Originally the riverine habitats used to have heavy, seasonal floods. Since
forecasting and prior warning were not available to the rural people, these
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habitats were not occupied for agriculture and habitation. Natural resource
exploitation was also not extensive. As a result, this natural flora along the rivers
flourished. These included: Tamarix, Saccharum, populus and Acacia. Typha
growth was common wherever the water was stagnant or slow moving.
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4.4.2

4.4.3

Modified Nature of Habitat

Major parts of the original habitats described above have been modified into
new habitats, primarily as a result of extensive cultivation and expanding urban
centers as well as rural settlements. These new habitat types are briefly
discussed below:

~ Agricultural Habitats

Most parts of Sindh are under very intensive irrigated cultivation. In addition,
livestock rearing is also practiced extensively, and milk animals are common. The
use of the chemical fertilizers and pesticides is very common. Several species of
wildlife have adapted to the changed habitat. These include: Jackal; Jungle Cat,
Bengal Fox, Small Indian Mongoose, Shrew, Rodent pests including Porcupine,
Fruit Bats and Wild Boar. The avifauna which survived the modified habitat
include Doves, Black Partridge, Cuckoos, Koel, Woodpeckers, Parakeets, Bulbuls,
Babblers, Black Drongo, Bee-eaters, Finches and House Sparrow. The reptilian
species of this modified habitat include Krait, Cobra, Saw-scaled Viper, Rat Snake
and Monitor Lizard. The project site is situated in this type of the habitat.

Rural and Urban Habitats

These include human habitations within agriculture areas, as well as the urban
centers, Jackals search their food from garbage dumps and human feces, house
sparrows live in the houses, Bank Mynas and Cattle Egrets feed on grasshoppers,
whereas Banyan and Peepal trees continue to grow in villages upon which Green
Pigeons and barbets feed.

Migratory Birds

Out of the checklist of a total of 660 birds species found in Pakistan, 30 % of the
birds are species which visit the country for a sizeable period yearly, while 43 %
of the total checklist are either Palearctic or Oriental Species which come to
Pakistan only for breeding, 28 % of the total numbers of species are regular
winter visitors which breed extortionate and mainly in trans-Himalayan northern
regions.

Wetlands

Wetlands are among the most productive ecosystems all over the world. Since
Pakistan is situated on the flyway to Central Asia and South Asia, the birds
breeding in Central and Northern Asia, migrate through Afghanistan to the Indus
Valley, particularly to the wetlands across Sindh which are major wintering
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grounds of migratory water birds. Hereunder, some of the important wetlands
are briefly described below:

The Indus Dolphin Reserve extends from Sukkur upstream to the Guddu Barrage
spreading over 135 km. The entire area was declared as home of the endangered
Blind Dolphin in 1974, the major threats it faces include Split populations of the
dolphins due to dams and barrages visitors which breed extortionate. The
number of dolphins at the site has increased from 150 in 1974.to 620 in 2001.

‘Manchar Lake, Located about 12 miles west of Sehwan Sharif, Mancher Lake’
spread over an area of 100 square miles. The lake was once renowned for its
beauty and the large population of migratory birds and wild fowl. it was
considered the largest freshwater lake in Asia.

The water supply to Lake depends upon the water flows from River Indus via Aral
Wah and Danistar Wah, storm water and hill torrents from Kirthar Hills and
effluents from drainage units via Main Nara Valley Drain. Due to saline and toxic
effluents discharged into the Lake, during the last two decades, the fresh water
intake of the lake has declined.
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Keenjhar (Kalri) Lake Keenjhar also known as Kalri Lake is one of the largest
freshwater lakes in Pakistan. The lake spreads over a length of about 24 km,
width 6 km and capacity of 0.53 million acre feet. it is about 122 km east from
Karachi and 19 km north-east of Thatta town. The lake was created in 1930s
from the two smaller lakes Keenjhar and Kalri by the construction of a dam at
Chilya and a 12 km embankment on the eastern side. Indus provides Keenjhar,
the required water through Kalri Baghar (KB) Feeder. KB Feeder starts from Kotri
Barrage. Since the area is arid and receives less than 200 mm annual rainfall,
hence Indus is the only source of water for the lake. The lake serves as a major
source of drinking water for Karachi. The lake has extensive reed-beds,
particularly in the shallow western and northern parts and rich submerged and
floating vegetation. The natural vegetation of the surrounding area is tropical
thorn forest. The climate is dry subtropical monsoonal.

The lake is internationally important for a wide variety of breeding, staging,
passage and wintering water birds including shorebirds, flamingos, ducks and
geese, cormorants, herons and egrets, ibises, coots, gulls, terns etc. The breeding
birds reported include Cotton Teal, Night Hercon; Pheasant tailed Jacana and
Purple Moorehen.

This lake is rich in submerged and floating aquatic vegetation. The natural
vegetation of the surrounding area is tropical thorn forest. The Lake is rich in fish
fauna and supports the livelihood of about 50,000 local people.

Main activities at the site are commercial fishing, nature conservation and public
recreation. Keenjhar Lake was declared a Game Sanctuary in 1971 and
designated as a Wildlife Sanctuary in 1977.

Drigh Lake: Situated at a distance of about 18 km west of Larkana, Drigh is a
small, slightly brackish lake, with extensive marshes, situated in the Indus
floodplain. The lake is fed by water from the nearby canal system and by local
run-off from monsoon rains. The lake is surrounded by cultivated plains it is a
semi-natural wetland, supporting rich and diverse aquatic vegetation.

The site regularly hosts over 20,000 water birds, mastly ducks, geese and coot in
winter. It is a breeding and wintering area for a wide variety of water birds and
an important roosting site for night-heron. The wintering hirds also include
sharebirds, cormaorants, pelicans, flamingos, jacanas, gulls and terns. This lake
was designated as a Wildlife Sanctuary in 1972.

Haleji Lake, The Lake located in Thatta district on 24° 47 N, 067°46'E
coordinates. is a perennial freshwater lake with marshes and a brackish seepage
lagoon. While this lake in 1971 was considered a game reserve and further
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declared a wildlife sanctuary, in 1976 the lake proceeded to become a Ramsar
site. Haleji serves as an important source of water for Karachi besides being a
popular recreational destination.

Jubho Lagoon The lagoon is located in Thatta district on 24° 20 N, 068°40’E
coordinates. It is a shallow, small brackish water lagoon with mudflats and
marshes that support a large concentration of migratory birds including
flamingos and endangered Dalmatian pelicans, a rare species in the world.
Because of the efforts made by IUCN Pakistan, it was declared a Rarmsar site in
2001.

Nurri Lagoon, The lagoon located in Badin district 24° 30 N, 068°47°E cn
coordinates, is also a brackish, privately owned lagoon with barren mudflats that
is visited by large concentrations of migratory water birds. It was also declared a
Ramsar site in 2001. Increased salinity, sea intrusion, population pressures,
agricultural and industrial pollution are major threats to this site.

Deh Akro located in Nawabshah district, is a wildlife sanctuary cansisting of four
major habitats; desert, wetland, marsh, and agricultural. It is a natural inland
wetland ecosystem, which supports a variety of rare and endangered wildlife
species. This area hosts a considerable number of rare fauna. Many indigenous
fish species are also found here.

Water scarcity during a persistent dry spell is adversely affecting this area. Other
lakes of the province include Badin and Kadhan Lagoons, Charwo Lake, Ghauspur
Jheel, Hadiero Lake, Hamal Katchri Lake, Khango Lake, Khipro Lakes, Langh Lake,
Mahboob Lake, Phoosna Lakes, Pugri Lake, Sadhori Lake, Sanghriaro Lake,
Shahbuder and Jaffri Lake, Soonhari Lake and Tando Bago Lake.

It is worth noting that since all of the wetlands described above are far too
beyond the area of influence of the proposed project site, therefore, the project
siting at the declared location has absolutely no influence on these wetlands.

Socioeconomic Description of the Project Area

This section presents Administrative Setup, Demographic Features of the Area;
Culture, Ethnicity, Quality of life and Aesthetic Values; socioeconomic status,
Ethnicity and Culture, Physical Infrastructure, Education and Literacy, Health and
Diseases, Agriculture Agro-ecological Zones, Fishing, Developmental Activities in
the Area, Sites of Archeological, Historical, Cultural or Religious Significance.

Cultural and aesthetic values: BERT‘F‘ED TRUE COPY

Quality of life at and around the proposed project site etc.
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4.5.1 Administrative Setup

Gujju, the project site is in Taluka and District Thatta, Province of Sindh. District
Thatta is divided in talukas i.e. sub-divisicn of a district (also called tehsil) namely
Thatta, Sujawal, Mirpur Bathoro, lati, Mirpur Sakro, Ghorabari, Keti Bunder,
Kharo Chann and Shah Bunder. These talukas include 55 union councils, 7,200
villages and 185,477 households with the average size of 6 individuals per
household.

The wind power plant site is situated in one of the union councils of the Thatta
Taluka. Like rest of the country, the local government system operates in Sindh
Province as well, This system consists of the elected representatives as well as
government functionaries. Under the system, each district is governed by the
district government, which is headed by the District Nazim - an elected
representative, and the District Coordination Officer (DCO) - a government
official. Each district comprises several talukas (or tehsils), which are governed
by their respective Taluka/Tehsil Municipal Administration (TMA). In turn, each
tehsil or taluka comprises several unions, which is governed by the Union
Administration (UA).

4.5.2 Demographic Features of the Area

The Thatta District covers an area of 17,355 square kilometers (about 4.3 million
acres), and according to the 1998 census, had a population of 1,113,194
individuals living in 185,477 households. This population constituted 589,343
males and 523,853 females, with a growth rate of 2.26 percent, and having a
density of 67 individuals per square kilometer.

The Thatta Taluka, where the proposed site is located, is distributed in 15 union
councils, 61 revenue villages, 1,106 villages and 41,408 households. The total
population according to the 1998 census was 253748 individuals.

4.5.3 Culture, Ethnicity, Quality of life and aesthetic values:
Culture

The project area has rich culture, customs and traditions like in the entire-
province of Sindh. There is a significant influence of the Arabian culture on the
local population, though the traces of ancient Sindhi culture as well as Hindu,
Buddhism and other religious thoughts are also present in the attitudes and
approaches of the local communities.

~ The Pirs and Murshids (religious leaders, saints) are held in high esteem amongst
the particularly in the uneducated and poor class of the villages. Annual festivals
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at the shrines of saints are regularly held in which the people take part
enthusiastically. Similarly, the Hindus also hold great confidence and reverence
in Thakurs and Brahmans {the higher castes). The Brahmans usually perform
spiritual rites of Hindus.

Ethnicity:

Strong bradari {communal} system. especially in the rural areas defines the inter-
and intra-community hierarchy and allegiance. The system plays important role
in conflict resolution at the local levels. Every social group has its own Sardar
(Chief), who represents the entire community. Most of the disputes are resolved
at village level by the Sardar.

Language

Sindhi is the common language in the project area whereas Urdu is also spoken
in some urban parts of the district.

Religions

Majority of the population in the project area is Muslims. Most of the population
in Thatta district belongs to Sayed, Samma, Jlokhio, Palejo, Baloch, Rind,
Khaskheli, Khawaja, Memon, Mallah, Mirbahar, Jat and Lashari castes. The
Thatta Taluka, particularly the area near the project site, is dominated by Rinds,
Khaskhelis, Jats, Katiars, Mallahs, Hadyas, Sammas, Lasharis and Sathyas.

Quality of life:

The project site and land around the project area is arid. Average land holdings
are very small. The people also supplement their income also by rearing of goats,
sheep and cows on a limited scale. Fairly about 75 % of the people of the area
are generally poor. '

Since the area is not industrialized, therefore, job opportunities are very low.
People mostly follow old traditions in almost all walks of heir life., Elders are very
much respected and play vital role in decision-making. Old people are mostly
illiterate. Old customs are being practiced. Arranged marriage system is followed
and it is quite successful. People are proud of their traditions and customs.
Guests are welcome as a tradition from the old past. Life style is simple.

Cultural and aesthetic values:

Old traditional cultural and aesthetic values prevail among most of the people. A
large number {about 75%) of the people are living life below poverty levels.
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4.5.4

45,5

Financial and religious factors influence aesthetic and culture values of a society.
People religiously have commitment to Islam. This relation contributes to good
aesthetic and cultural values among the people.

People cannot sustain life on single agriculture source. Resultantly, aesthetic and
cultural practices of a poor and medium type of society are dominant among a
large cross section of the society. On the over all hasis, century old traditions of
typical villages. of Sindh are prevalent in culture and aesthetic sense of life. Most
of the old people are illiterate.

Physical Infrastructure:

The area is well connected to the entire country through the National Highway
passing through Thatta and Karachi — Hyderabad Super Highway (M-9) in the
north of Thatta Taluka. The main Karachi-Lahore-Peshawar railway line also
passes through the northern parts of the Thatta district. A well developed road
network connects various parts of the Taluka with the National Highway.

Electricity is generally available in the area. The water supply system exists in
most of the communities, but net worked systems are quite limited to the urban
areas and larger villages/towns only. Government of Pakistan initiated Clean
Drinking Water Program, under which each UC will have water purification
system.

Where telecommunication link is available in the area, the recent development
of mobile phones system has expanded the service coverage to even remote
areas which were not connected to the land lines.

Several industrial organizations exist in the Thatta District. Sugar mills, textile
mills, cement industry; rice and flour mills are operating in District Thatta
whereas no major industry is sited near the project site.

Education and Literacy:

A large number of educational institutes exist in the Thatta District, however
many of the schools in the rural areas, are either partially functional, or
altogether non-functional for mostly for lack of teachers.

Girls” enrollment is very low in the few schools. For higher education, students
have to rely upon institutes in the urban areas such as Gharo and Mirpur Sakro
town.

Literacy rate in the project area is quite low. The 22.14% literacy in  Thatta
district is far below the overall literacy of 45.29% in the Sindh Province. The
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4.5.6

4.5.7

literacy in the urban areas is higher than the rural areas. Male literacy is
generally higher than the female literacy.

Health and Diseases:

Many health care facilities exist in the Thatta district. They include one district
hospital, four Taluka hospitals, 46 Basic Health Units (BHUs) and eight Rural
Health Centers (RHCs). One Taluka hospital, nine BHUs and one RHC are located
within the Mirpur Sakro Taluka. These health facilities are not only quite
inadequate to, but most of these are poorly equipped and under staffed.
Resultantly, the local population is forced to go to the larger towns and cities in
case of serious diseases.

Among the common diseases in the area include tuberculosis, skin infections,
malaria, eye infections, diarrhea, and hepatitis. Lacking suitable quality water for
drinking, majority of rural population is victim of water various borne diseases.

Agriculture:

Land use is governed by several interacting factors like physical, biological, social
and economic in nature. A clear vision of these factors is essential for increased
agricultural productivity. According to this zonation, the project area falls under
the Zone |, which is characterized by moderate temperatures, low rainfall, saline
soils and poor drainage. Accordingly, the proposed site does not support any
agricultural activities such as cultivation or grazing.

Cultivation:

Cultivation is one of the main source of livelihood of the people of the Thatta
District in general. Almost all the households possess some piece of land
cultivation. Rice, wheat, sugarcane and tomato are major cash crops of the area.
During rabbi {winter) season, mostly wheat and vegetables are grown, whereas
during kharif (summer) season, mostly rice, sugarcane, and vegetables are
grown.

Mostly cultivation methods are traditional therefore crop yield is very low. The
agricultural produce is usually sold out to the local wholesale dealers at the rate
which is typically lower than the market rate. This is primarily because the
villagers do not have much exposure of and access to the open markets in larger
towns and cities, and they find it convenient to sell their produce to the whole

sale dealers at lower-than-market rates.
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4.5.8

4.5.9

4.5.10

Irrigation:

The Indus River is the main source of irrigation water in Thatta Taluka, the
Baghar, Ladhya and Jam Sakro canals originating from Indus and Keenjhar Lake
provide the irrigation water. Because of the areas in the Union Council located at
the tail of the canal do not receive enough irrigation water. The availability of
sweet groundwater in the area is quite limited; therefore, usage of groundwater
for the irrigation purposes is quite limited.

Livestock:

Livestock rearing is also one of the key livelihood means for the rural population
of the area. Traditionally, the farmers rear a few heads of livestock, ranging from
bullocks for draught to cows and huffalos for milk, and poultry for eggs and
meat. Traditionally, many communities in the area are exclusively dependent on
livestock for their livelihood, several commercial livestock and dairy farms also
exist in the Mirpur Sakro Taluka, some of them along the road leading to the site.
Produce from these farms is usually transported to cities like Karachi, Hyderabad
and Thatta city.

Fishing

Fishing is also one of the important livelihood means of the local population in
the Thatta District, particularly along the coastal belt. In these areas, almost
every household possesses one to two fishing boats. In Mirpur Sakro Taluka, the
union councils Bhuhara and Haji Girano are located in the coastal belt hence
fishing is the key occupation in these areas. Kalri Lake is an important fishing
area for the people living in area.

Developmental Activities in the Area

No major development projects are reported under implementation in the
project area.

Sites of Archeological, Historical, Cultural or Religious Significance

Thatta is an historic town of 220,000 inhabitants {1997) in the south east Sindh
province of Pakistan. It is 100 Kilometers from the metropolis of Karachi and
Hyderabad.

The city was the capital of Lower Sindh from the 14th century during the ruling
period of Soomro Tribe Thatta was the capital of Sindh for 95 years.
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Archeological, Historical, Cultural or Religious Heritage:

Thatta's has perhaps largest number of monuments listed among the UNESCO's
World Heritage Sites.

Among many others the important monuments include:

The Jama Mosque {also Shah Jahan Mosque and Badshahi Mosque}, built
by Shah Jahan in 1647-49 and tined with glazed tiles. This edifice has 101
domes and is designed in such a way that imam's voice can reach every
corner of this building without the help of any loudspeaker or other
device.

(Shah Jahan Mosque)

Tombs:

There are also the tombs of Jam Nizamuddin, Satihoo Seven Soomro
Sisters (reigned in 1461-1509), several Tarkhan rulers and Mughal
officials.

Makli Hills.

A vast old necropolis with thousands of graves may be found at the
nearby Makli Hills. Makli, is counted among one of the largest necropolis
in the world. The mausoleums and [[tombs in Makli are one of the
greatest ruins of Sindh from 14 to 18th century.

Apart from the mausoleums of Jam Nizam al-Din and Jan Beg Takhan,
Makli has undertaken a lot of Sufis, warriors, poets, intellectuals. The
artistic monuments at Makli show proof of Islamic ideologies and the
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5.0 SCREENING OF POTENTIAL ENVIRONMENTAL IMPACTS AND
MITIGATION MEASURES
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5.1

SCREENING OF POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION
MEASURES:

This section of the report deals with following parts of the IEE report:

s (Categorization of environmental threats

¢ Collective impacts on the environment of the area

¢ Most likely impacts of the project on the area

e Possible out break of any emergency situation at wind farm site

While preparing this section, conformity with the guidelines for IEE, was taken
into account .This process is described hereunder to ensure that:

¢ Most likely impacts can be identified and properly assessed
s The interaction between the project components and environment are
adequately Described

Possible project activities that can lead to an environmental disturbance are
identified separately and described along with the level of intensity.

Environmental Assessment Methodology

This environmental assessment was carried out in line with the requirement of
national regulations. The assessment comprised of review of the project
information, meeting with the people of the project area. The criteria, used for

the assessment of the intensity of the impacts, are as below:

Classification of the Residual Impacts

Level Classification Explanation

High

The impact has the potential to threaten sustainability of the resource
therefore it should be taken as management concern for which monitoring
and / or recovery efforts need to be considered for research.

Medium

The impact has the potential to affect the resource to decline for lowering
than initial but stable stage in the study area after project closure and even
to the fore seeable features. Therefore regional management actions such
as research, monitoring and/or recovery initiatives may he required.

Low

The impact has the potential to decline slightly in resource in study area
during the project life. Therefore research, monitoring and/or recovery
initiatives would not normally be required.

Minimal

Potential impact may result in slight decline in resource in study area
during eonstruction phase, but should return to baseline levels.
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5.2

5.3

This environmental assessment was performed with a view to determine the
prospective adverse environmental effects of the project so as to ensure that
these are given due consideration in minimizing their effect on the physical,
ecological/biological and socioeconomic environments. These activities have
been are for construction, regular operation and decommissioning phases of the
project.

Summary of the findings of the Environmental Assessment

As a result of the study, it has been found that none of the project activity can
cause environmental damage that can cause potential environmental
degradation in the project area. Even some of the project components that have
the potential of causing moderate environmental degradation, their magnitude
can also be minimized or stepwise avoided in due course of time. The following
section provides a detailed account of them in the following order:

» Major Environmental Issues Identified for the Total Project Activity and
Mitigations

* Mitigation Measures during Construction Phase/({issues to arise during
construction) .

e Mitigation Measures during Operational Phase/ (issues during operation)

e Other Issues Mitigation Measures

Major Environmental Issues Identified for the Total Project Activity and
Mitigations

The key environmental relevant issues identified for detailed evaluation are:

Collisions of Migratory Birds /Avian Impact
Noise
Health and Safety
Shadow
Visibility
Atmospheric emissions

~ Clearing of land for road and building construction
Delivery of Equipments at site
Foundations of Tower and Cranes Construction , '
Tower assembly and installation CERT‘F‘ED TRUE CQPY
wild life disturbance ]
Maintenance activities at later stages BURJ WIND ENERGY {PVT.) LTD.
Glohal environment Issues
Historical Heritage
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s Solid Waste Management
5.3.1 Collisions of Migratory Birds /Avian Impact
Background

In the context of the project migratory birds’ mortalities, through their collision
with the wind turbines and associated. infrastructure, is the most significant
environmental issue. Site av0|dance and disruption of mlgratory behavior of the
birds could also be significant issue.

According to a survey, conducted by WWE in 2009, indicated that number of
birds in and around Keenjhar Lake have reduced drastically in recent years and
these birds have tendency to fly at an altitude of 400 to 500 meters, therefore,
there is no chance of collision with wind towers at this specific site.

Though in Pakistan Wind farm technology is being introduced quite recently, yet
this technology was developed and being practised in European countries for the
last over one decade.

The US Government Accountability Office (GAQ) Study Report {Sept. 2005), on
the effects of wind energy development on wildlife, determined several hundred
utility-scale wind farms currently operating across the {US). According to this
report such problems appear to be limited to two project areas. In the context of
other sources of avian [mortality], it does not appear that wind power is
responsible for a significant number of bird deaths,” the report states in its
conclusion @,

According to another study in the United States, the following sources of avian
collision mortality have been estimated @),

Vehicles: 60 — 80 million

Building and Windows: 98 — 980 million
Power lines: tens of thousands — 174 million
Communication Towers: & — 50 million
Wind Generation Facilities: 10,000 — 40,000

Yet according to another study carried out by the European Wind Energy
Association shows that the risk of bird deaths through collision with wind
turbines is low. For example, it is estimated that 33,000 birds are killed annually
by wind turbines operating in the USA, an average of 2.2 fatalities for each of the
15,000 turbines Gl A study in Spain shows 0.13 dead birds per heari’pébvrbme
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y comparison in the USA, over 100 million birds are estimated to die each year
from colliding with vehicles, buildings, power lines power lines and other

structures, with wind power responsible for just 1 out of every 5,000 - 10,000
avian fatalities.

CERTIFIED TRUE COPY
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The above facts and figures show that there will be very little effect of proposed
wind farm on the avian mortality and migratory birds.

Mitigation fManagement Measures to Avoid Avian Collision

In view of the situation the following mitigation measures are recommended be
adopted to avoid avian collision:

e To provide the birds a safe access to the project site for avoiding avian
collision, a wider corridor measuring a distance of about 300 meters between
two consecutive wind towers needs to be provided.

* In order to avoid nesting facility of any of the hirds; checking of the vacuums
or holes in the towers should be carried out regularly.

¢ In order to further reduce chances of avian collision, all power and
communication cables to the extent possible, should be placed under
ground.

¢ Data of bird mortality in the immediate vicinity needs to be recorded for at
least two to three years from the start of the project. This will help to
estahblish a realistically strong link between the wind turbines and the hirds
mortality.

* Wind towers need to be painted identically and flashing lamp to avoid avian
collision at night.

e The project management representative is require to establish regular
contact with the WWF office and Wildlife Department at Thatta, for time to
time exchange of views for any further possible measures to be adopted for
achieving the goals of minimizing avian mortality.

Iintensity of Environmental Threat from the Proposed Project

e The wind farm project is not going to impose any worth mentioning impact
on birds of area.

Noise

Background

Noise to be made by the wind turhines can be controlled to the required limits of
the National Environmental Quality Standards for Noise {NEQSN), 2010 by
carefully designing rotor blades with low rotational speed along with good noise

insulation generator to help limit noise emission.

Specifically, at 200m the sound from a modern, medium-sized wind turbine will
produce noise to the tune of about 45 dBA, quieter than a typical living room. At

CERTIFIED TRUE COPY
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400m, the sound would be no louder than leaves rustling in a gentle breeze. By
keeping enough distance from built-up or other noise sensitive areas, noise
pollution is avoided.

wind turbine noise typically increases with increasing wind speed, as does the
background noise levels. The critical period for noise impacts is likely to be at low
wind speeds when turbines cut-in and when background noise levels are still
relatively low.

'Noise generation from wind farm can be separated into the construction and
operation phases of the project.

Construction activities generating noise:

e FExcavation activities for turbine and building footings including drill and
blasting;

* Excavation of cable trenches;

¢ (Crane activities associated with tower erection.

e Transportation movements associated with delivery of machine and
construction material

¢ Concrete batch plant;

e Construction of access roads, including use of rock breakers and blasting;

Operational phase noises include:

e  Wind turbine generator and blade movement;
* Substation transformers; and
* Maintenance equipment noise

Management Measures/Mitigation Measures

The noise produced by the wind turbine is mainly because of the gear boxes and
its auxiliaries. When there is no gear box; so there is no excessive noise that
crosses the permissible limits. But even then care has to be observed to ensure
that all turbines are configured so as to be at the maximum possible distance
from residences.

Intensity of Environmental Threat from the Subject

Noise generation from most wind turbines {running at full swing) is estimated to
be less than 45dB (A) with increasing distance the source and receptor the noise
also decreases and is to ambient outdoor noise. No potential threat is
established. For comparison sake refer to the following tables:

~ CERTIFIED TRUE COPY
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Table: Noise Emission Level and Comparison

.

FREY PR TR

e b e

Scales of noise emissions:

Source: Danish Wind Turbine Manufacturers Association
(www.windpower.org)
Tahle: Typical Noise Levels.

Device dBA
Quiet basement with out mechanical 20
equipment
Quiet Room 28-33
Computer _ 37-45
Refrigerator 40-43
Typical Living Room 40
Radio Playing in Background 45-50
Background Music 50
Normal Conversation 55-65
Printer 58-65
Alarm Clock ' 60-80 7

| FERTIFIED TRUE COPY
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5.3.3

Phone 66-75
Push Reel Mower 68-72
Inside Car, Windows Closed, 30 MPH 68-73
Inside Car, Windows Open, 30 MPH : 72-76
Air Compressor 90-93
" Drill Machine 92-95
Maximum Qutput of Sterec 100-110

Source: http://www.nonoise.org/library/household/index.htm.

Health and Safety Background

In wind farm, health and safety hazards may be experienced at any time during
construction and operational phases of wind farm. Although there are very
remote chances of hazards, yet some of hazards that can take place include:

e Accidental or controlled fires;

Falling turbine blade or damaged turbine

Damage to turbine components due to high winds;

Turbine blade failure;

Vehicle accident;

Exposure to high voltage

Accidents while accessing area;

o Public access;

s Accidental access of public inside the turbine or on the turbine tower
s Construction accidents during access and foundations preparation

Management Measures/Mitigation Measures.

The proposed DEL wind farm is situated quite far off the scattered population in
small villages (Goths). The distance of the nearest village is about 2 km from the
wind farm. Therefore, it will be almost difficult for the general public to have any
access of visiting the wind farm area and interfere by climbing the turbine tower.

CERTIFIED TRUE COPY
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The wind farm will have adequate safety alarm that can alert the safety
personnel of any irregularity at the site. Every turbine will be connected to the
latest type of a network of safety instruments and communication devices
through which remote monitoring will be done,

Control systems will continuously keep on menitoring of the key operating
parameters, and thus ensure that in the event of a problem within the turbine
array or within the utility system or anywhere else, the turbines are safely
disconnected.

The monitoring staff on the wind farm will be equipped with the latest
communication devices thus enabling them to transmit, to concerned agencies,
the information regarding any emergency without any delay.

Since the land belongs to Burj Wind Energy, the project proponent, therefore,
access to the general public to the wind farm is not possible. So also grazing can
take place. If so desired, fencing is possible around the wind farm site. Climbing
up of the wind turbines is difficult due to their height. Migration of the people to
the land under the wind farm is not possible because the land is the exclusive
property of the project proponent. In addition, the project company will keep its
check through their security personnel to be deputed on site.

The project activity is very small; therefore, volume of transport to visit the
project site during construction phase is not that much. Consequently, vehicular
emissions will be minimum. Further, only the transport meeting the required
emissions levels as set under the NEQS Pakistan will be engaged. Hazardous
chemicals or spill on the projects site will be carefully controlled according to a
well planed progrmme.

The wind turbine tower will be properly insulated and every possible care be
taken while connecting the tower to proposed sub station and with remaining
turbine towers.

During the assembling and installation phase of sub station transformers and
wind turbine generators, fire extinguishers {both powder and liquid type) will be
available.

A well equipped and trained Hazards Response Brigade (HRB) with adequate
supply of spill prevention and emergency response equipment will be kept on
site during the construction phase and when maintenance of turbines is to be
performed. The HRB will have staff trained in hazardous materials handling and
emergency response procedures.

CERTIFIED TRUE COPY
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An adequate supply of spill prevention and emergency response equipment will
be kept onsite all times during the construction phase, as well as when
maintenance is performed on the turbines. Site personnel will be trained in
hazardous materials handling and emergency response procedures.

Used oil, filter and grease cartridges, lubrication containers and other equipment
maintenance waste products will be collected and disposed of at the nearest
scenically secured waste disposal facility according to international best
practices.

Mechanical safety will be made available on priority basis. The staff to work
above ground level will be provided with fall restraint equipment.

Severity of Environmental Threat from the Subject

Strict monitoring and compliance of “Work place health and safety regulations”
will be the order of the day.

5.3.4 Shadow/Flickering Effect
Background

Rotating rotor blades make moving shadows during sun shine. While normally
this effect is Visible only very close to the turbine, whereas, on sunny winter
days, when the sun is low in the sky, shadow may spread over long distance, and
case this shadow is cast onto a house window, it may be inconvenient. Correct
positioning of wind turbines, and a minimum distance from dwellings will suffice
to avoeid this problem.

Shadow flicker takes place where the blades of a wind turbine cast a moving
shadow over a window in a nearby house. The effect is not longer lasting but for
a short period and occurs only under very specific and rare conditions. Careful
site selection, design and planning, and good use of relevant software, can help
avoid the possibility of shadow flicker. In case shadow flicker is a problem,
quantify the effect and where appropriate, measures be adopted to prevent or
ameliorate the potential effect like turning off a particular turbine for a certain
duration.

Management Measures/Mitigation Measures
Even otherwise, if shadows cause inconvenience for only a short time in a year,

the wind turbine can be put off its operation during such interval and it will not
result in too much loss of production. Larger wind turbines rotate more slowly

and reduce further any potential shadow flicker effects.
| | “CERTIFIED TRUE COPY
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Severity of Environmental Threat

The distance between the proposed wind farm site and the nearest population
village (Goth) is about 2 km. Therefore, this issue will not require any special
attention.

5.3.5 Visibility
Background

Wind turbines comprise of large structure machines. Human beings over the
period have reshaped the countryside. Surveys conducted indicate that people
are favorable to wind energy and favour development of wind energy.
Therefore, they see wind turbines attractive and interesting.

The proposed wind farm will give new look to the area. The wind turbines,
particularly, with the Topographic situation of the project site, will be visible
from a distance of around 6-8 km. The residents of the small villages {(Goths)
scattered remotely around the project site usually cross by un-noticed, the
erected mast data towers in the same area. So they are used to the visibility of
the towers. Therefore, the new wind farm will not be unpleasant or odd
situation for them.

Management Measures/Mitigation
The proposed projects site is located in area which is all a barren tract of land
without any feature of scenic beauty. Small scattered bushes are the salient
feature of the land. So, project need not to provide any mitigation measures.
Severity of Environmental Threat
Under the given situation severity of this issue is categorized as low.

5.3.6 Atmospheric emissions
Background
Of the most significant change is air emissions during construction phase is
increase in particulate emissions from construction phase vehicle movements
and disturbance of soil during civil construction work including especially road

and foundation construction. These emissions will not add to the Particulate
Matter {PM), if dust suppression methods are implemented as required during

CERTIFIED TRUE COPY
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the construction phase, Therefore, air emissions are not going to pose any
danger to the environment.

Management Measures/Mitigation

Fugitive dust suppression can be controlled to a great extent by sprinkling of
water on the unpaved sites confined to the site of civil works. Limiting speed of
the vehicles visiting the project will also help to keep the dust emissions under
control.

Burning of the cleared vegetation, for developmental purposes, should be the
last option if no other environmentally safe method is available.

Severity

Severity of this factor can be categorized as low.
5.3.7 Land Clearing for roads and building construction

Background

Clearing of the site from bushes and shrubs will be restricted to foundation sites
and along the surveyed right-of-way. Bush and shrub vegetation will only be
removed along surveyed rights-of-way, in foundation sites and work areas.

The existing available road/track may need broadening in order to accommodate
heavy traffic that is expected for delivery of equipment. This may lead to a
potential destruction of flora mostly shrubs and bushes to be cleared for the
purpose. '

Management Measures/Mitigation

Indiscriminate removal of bushes and shrubs should be avoided. This may only
be restricted to areas where civil work is to be done, Areas requiring vegetation
removal may be earmarked after survey of the site. Construction activities may
be strictly restricted to the site area.

Severity of Environmental Threat

CERTIFIED TRUE GOPY
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5.3.8 Transportation Route of Equipments at Site Background

The equipment from abroad will be transported from Port Qasim to the project
site.

Of the two different modes of transporting the equipment from Port Qasim, the
road route will be preferable on the basis of technical limitations. Availabkle roads
presently have the infrastructure in place to accommodate the expected traffic. .
Even then, limited upgrading of existing roads and bridges may be required along
the designated route. This upgrading is likely to involve road widening and
realignment in some sections. During construction phase of the project, there
will be an increase in vehicle movements on public roads.

Management Measures/Mitigation

A main trunk road to the site and a series of spur-ways to individual turbines is
suggested to regulate the traffic and minimize the operational loss to
environment. It is highly advisable to install temporary reduced speed limits
marks on the sides of the roads to minimize the chances of any fatal accident.

Severity of Environmental Threat

The severity of this issue can be categorized as moderate to low.
5.3.9 Tower and Cranes Plate form Foundations’ Construction

Background

Approximately 20m x 30m area is required to be duly leveled and compacted for
the cranes at each site where wind turbine is to be installed. Accordingly, in total
an area of around 5400 m®is required for crane and parking places.

Excavation for wind turbines foundations shall be carried out. The topsail will be
striped off and stored separately and the subsoil will be kept separately. After
completion of the installation of wind turbine, the subsoil will be used as backfill
of the site of its excavation and then stripped off top soil will be put on this and
thus the rehabilitation work regarding backfilling of the site will be completed.

Heavy duty cranes will be used to lift the approximately 40-45 tons wind turbine
generator up to a maximum height (depending on the type of WTG) of 80-100
meters. During the construction of the foundation for tower and crane plate
form, there will be soil disturbance and relocation, admixing of top soil with
subsoil. There would be some damage to vegetation and increase in heavy traffic

like hgavy duty trucks and heavy garth moving machines. CER’HHED TRUE GOPY
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Management Measures/Mitigation

The best use of the displaced soil will be for its reuse as road surfacing material.
Soil admixing can be minimized hy storing the soils separately. Damage to
vegetation could be minimized by restricting the earth based activity to the
minimum possible area. In order to maintain maximum safety at work, best
management practices are to be strictly adhered to.

Severity'of Environmental Threat
The severity can be categorized as moderate to minimal,

5.4  Tower assembly and installation
Background
Turbines will be assembled on site, at temporary marked and isolated site on
project area, very near o site where it is to be erected. Heavy duty sophisticated
cranes would be engaged to carry out mounting the wind turbines for placement
on the towers.
Management Measures/Mitigation
Since construction activity is for very short duration, therefore, potential threat
to environment can be minimized by restricting access to working area. During
the entire work safety will be the order of the day. All possible safety and
precautionary measures are to be adopted to maintain working safety.
Severity of Environmental Threat
The severity of the issue is categorized as moderate to minimal.

5.4.1 Wildlife Disturbance
Background
Wind turbines may interfere with birds’ natural behavior thus resulting in
increased fatalities. As explained above, since there are no known wildlife
reserves or game area within area of influence of the project therefore the factor
will be of very limited intensity. The proponent will be conducting mortality

figure till the time second phase of the project comes to commissioning.

Generally, wind turbines do not pose hazard to wildlife. Cattle can safely and
conveniently graze around. Reasonable clearance between the blades and
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5.4.2

ground minimizes to the maximum extent chances of injury to cattle and other
animals.

In a few areas of the world where large numbers of wind turbines are
concentrated, there have been reports of bird kills. On the other hand, where
there are single installations or small clusters of wind turbines, little evidence is
available of birds kill in significant numbers. By nature, local hirds avoid wind
turbines by flying around them, and migrating birds tend to fly well above wind
turbine height. Some concerns may be warranted in areas where birds
concentrate, such as in wildlife refuges or shoreline feeding and nesting areas.

Management Measures/Mitigation

No special status bird species or nests are reported in the project area. Tubular
towers use associated with elimination of any perching/nesting locations will
minimize the risk of bird mortality. However, mortality monitoring program up to
the start of the second phase of the project area will help to ascertain the real
status of the environmental concern on this account. As also recommended in
the earlier part of this report, a close liaison will be maintained between the
project proponent, the WWF and the Wildlife Department, District Thatta, Govt.
of Sindh.

Severity of Environmental Threat from the Subject

The severity is categorized as low.

Maintenance activities at later stages

Backgrouhd

Regular maintenance and vigilance will ensure safe and reliable operation of the
turbines, Half yearly all over inspection and maintenance on regular basis will be
the salient feature.

Management Measures/Mitigation

Maintenance staff will be equipped with and trained in the use of fall-restraint
equipment and proper handling and storage of hazardous materials.

Severity of Environmental Threat from the Subject GERTIFIED TRUE CQPY

The severity of this issue can be categorized as low.
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5.4.3 Global environment Issues
Background

The availahility of fossil fuels in Pakistan is not only becoming difficult, but also
their price is going exuberantly high in very short intervals of time. The week
economy of Pakistan cannot take up the pressure of importing these fuels. There
is therefore, dire need to look for other cheaper & cleaner sources of energy.

Today, wind energy Is the vanguard of clean energy technologies. It is the most
viable energy option if we are to meet our future electricity needs as well as
without causing global warming and climate change. Wind energy can save
environmental degradation from the damage taking place by the use of
conventional fossil fuels, such as natural gas, coal and oil.

Global climate change is among the most serious environmental threats faced by
human race. The globally averaged surface temperature is projected to increase
by between 1.4 and 5.8°C by the end of this century.

Global mean sea level is projected to rise by 0.09 to 0.88 meters between 1990
and 2100, causing flooding to low-lying coasts and islands.

Development of renewable energy, including wind energy, is one of the major
sources of mitigating climate change.

1 MW Wind Turbine can provide enough electricity for 650 homes and will avoid
175 tonnes of slag and ash and the emission of 2,700 tonnes of the greenhouse
gas CO,, 30 tonnes of Sulphur Dioxide and 10 tonnes of Nitrous Oxide per year,
helping to meet our Kyoto Protocol targets and to preserve our environment.
wind farms are supposed to be one of the environmentally safe sources of
electricity generation,

Management Measures/Mitigation

It is evident that project will yield substantial reduction in greenhouse gas
emissions compared to generating an equivalent amount of energy from fossil
fuels. The project has the potential to make a significant contribution to
providing an alternative energy source to fossil-fuel derived electricity.

Severity of Environmental Threat

CERTIFIED TRUE COPY
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5.4.4 Historical Heritage

Background

No site has been reported that has any historical importance in the project area,

Management Measures/Mitigation

Since there is no such site, therefore there is no need for any mitigation

measure.
Severity of Environmental

Not applicable.
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5.5 Mitigation Measures during Construction Phase/{issues to arise during
construction)

These are presented in Table — 5.1 below
Mitigation Measures during Construction Phase/

{Issues to Arise During Construction)
Table -5.1.

Potential Impact ' Mitigation Action

Contaminated Soil 1. In the event contaminated areas are identified
during construction the following measures need
to be followed:

(a) Suspend all work in the immediate area. The
area is to be secured by covering the area with
plasticized tarp. Place berms round the tarp to
isolate it from other areas.

(b) Notify Burj Wind Energy (BWE) Site Engineer
immediately.

{c) The contaminated soil should be stored away
from any water course, crops, etc.

{d) Contaminated area is to be cleaned up as per
environmental and standard procedures.

Vegetation Clearingl. Clearing of project area should be minimized
where possible.
2. All clearing activities should be confined to Burj
Wind Energy approved areas.
3. Larger bushes & woody materials should be
considered for salvage and reuse rather than to
burn them,

Erosion Control 1. Areas where soil or sub-soil has been exposed
should be stabilized by grading to a slope and/or
applying appropriate erosion and sediment control
measures.

2. Erosion and sediment control structure should be
installed priorto site disturbance.

POL Handling/Storage 1. Fueling & lubrication of equipment and
machinery should be carried ocut at designation and

approved location.
CERTIFIED TRUE COPY
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2. Washing, servicing and fueling of mobile
equipment should not be allowed within 30 meters
of any waterway or drainage systems.

3. Waste oils and lubricants should be retained in a
tank or closed container and disposed of in an
approved manner.

4. Greasy or oily rags or materials subject to
spontaneous combustion should be deposited and
stored in an appropriate receptacle. This material
should be removed from the work site on a regular
basis and should be disposed of in an approved
existing waste disposal facility.

5. All hazardous materials should be stored with in
secondary confainment and properly signed and
record to be maintained.

=

Any hazardous material spill should be immediately

reported to Burj Wind Energy and Sindh EPA.

2. Adequate measures should be taken to contain the
spill and reduce the spread or impact.

3. Clean-up activities should be undertaken to recover

as much spill as possible. Disposal of the recovered

materials should be undertaken to the satisfaction

of Burj Wind Energy and Sindh EPA and properly

disposed.

Hazardous Spills

Site Layout 1. The Contractor’s construction site and camp should
be established in the manner that it does not
adversely affect the environment.

2. The construction and camp area should be kept to
the minimum.

3. The site and camp layout should take cognizance of
access for deliveries and services. Likely
disturbance to neighbors as well as security
implications should be considered.

4. The Contractor should restrict all his activities,
materials, equipment and personnel to within the
area specified. The Contractor should ensure that
the approved construction area will be adeguate to
cover the project without further space
adjustments being required at a later date.

CERTIFIED TRUE COPY
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10.

11,

All private property outside of the construction
areas (including any bypass routes) as set out in the
site layout plan shouid be considered no-go areas.
The Contractor should erect temporary fencing
along the perimeter of designated no-go areas.
Ablution facilities: The Contractor is responsible
for the erection and maintenance of adequate
ablution facilities and for enforcing the use of these
facilities. The Contractor should be responsible for
ensuring that all ablution facilities are maintained
in a clean and sanitary condition to the satisfaction
of the Burj Wind Energy. Adequate Ablution
facilities must be provided at all construction camp
areas where there will be a concentration of
labour.

Eating areas: the <Contractor should provide
adequate temporary shade within the construction
areas to ensure that site personnel do not move off
site to eat. The Contractor should provide
adequate refuse bins at all eating areas to the
satisfaction of the Burj Wind Energy. If deemed
necessary by the BWE, the Contractor should
demarcate designated eating areas. No feeding of
wild animals should be allowed.

Domestic solid waste: The Contractor should
provide metal refuse bins or equivalent plastic
refuse bins, all with lids, for all buildings. Refuse
should be collected and removed from all facilities
at least twice per week. Domestic waste should be
transported to the approved refuse disposal site in
covered containers or trucks.

Wastewater: Water from kitchens, showers,
toilets, laboratories, sinks etc. shall be discharged
into a conservancy tank for removal from the site
after adequate treatment. Runoff from fuel depots
/ workshops / machinery washing areas and
concrete batching areas shall be collected into a
conservancy tank, adequately treated and disposed
off at a site approved by the BWE.

Waste Management: Waste management on site
should be strictly controlled and monitored. Only
approved waste disposal methods should be
allowed. The Contractor should ensure that all site
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personnel are instructed in the proper disposal of
all waste.

12. Communicable diseases (sexually transmitted
disease), in order to prevent the STD among the
worker regular medical check up should be carried
out. In case any such occurrence it should be duly
treated.

" Air Quality 1. Vehicles transporting loose construction material
{clay, sand etc.) to be covered with tarpaulins.

2. Limit on speed and movement of vehicles, where
considered appropriate speed-breakers should be
installed.

3. Use low emissions trucks for material transport
where possible (e.g. use of diesel particulate filter).

4. Routine service and maintenance of vehicles and
machines to reduce vehicular emissions,

5. During periods with abnormal wind speeds, in
particular during dry weather conditions, workers
on the construction site should be provided with
adequate inhalation and eyes protection gears. In
case particulates in air hamper a clear view over
the site completely, so that safety is impaired, the
construction should be interrupted until weather
conditions improve,

6. To reduce generation of dust in the construction
process, onsite roads and parking areas, as far as
possible, would be constructed with asphalt over a
compacted sub base.

7. Spraying exposed soil with water to reduce PMyq
emissions and particulate matter deposition. Water
to be applied at a rate to maintain a moist surface,
but not create surface water runoff or erosion
conditions.

8. Provide wheel washers for vehicles to remove
particulate matter that would otherwise be carried
offsite by vehicles that would decrease deposition
of particulate matter on area roads and
subsequent entrainment from those roads.

9. Routing and scheduling construction trucks to
reduce delays to traffic during peak travel times
would reduce secondary air quality impacts caused
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by a reduction in traffic speeds while waiting for
construction trucks.

10. As far as possible planting vegetative cover
{matching the local climate}, as soon as possible
after grading, would reduce windblown particulate
matter in the area.

Surface Water 1. All liguid materials and lubricants (e.g. sanitary
waste water, etc) that accumulate during
construction phase shall be stored in closed septic
tanks, and in containers or barrels stored in
specifically identified areas at the construction site.

2. Packaging material like bags of cement etc. shall be
stored in containers to avoid leaching out of any
remaining particles in the event of rain fall, etc.

Water Supply 1. During construction, non-potable water would be
supplied by trucks to provide dust control.

2. Potable drinking water for construction workers
would be provided by a water service to he
contracted by the site contractor.

Ground Water 1. Any liguid material and lubricants (e.g. hydrostatic
testing water and wastewater}) that accumulate
during the construction phase should not infiltrate
into the soil. Septic tanks shall be used for any
waste water collection. Each tank, when filled and
closed, should be brought to the closest
wastewater treatment plant for further treatment.

2. Closed tanks should be removed from the site as
soon as possible and should not be allowed to
remain on the construction site as an interim
storage until the end of the construction phase.

3. Monitoring of the characteristic of waste water
collected in the septic or other tanks should be
carried out on routine basis.

4, Maintenance and washing of all heavy mobile
machinery & vehicles should be carried out at
adequate service stations. Good and regular
maintenance of all vehicles and machines used on
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site is mandatory and untreated waste water
should not be allowed to drain into nearest drains.

5. Maintenance and re-fueling {if necessary) of any
construction equipment shall be done at a decent
distance from the excavation area and only be
undertaken on sealed area. Any re-fuelling must
be handled carefully taking particular attention to

. not spilling any fuel.

6. On site storage of fuel, engine cil and lubricants (if
any) shall be in locked tanks, sealed and shadow-
roofed area.

7. On site storage of fuel, engine oil and lubricants
that might be stored shall be collected at the end
of construction phase and brought to either a
disposal point for hazardous waste or be brought
back for re-use to the place it was rented for the
purpose of this construction.

Solid Waste 1. All solid wastes shall be disposed off according to a
set procedure and record of sales will be kept to
track at any time when it is required.

2. The contractors to whom any waste is to be sold
shall be fully made aware of the environmental
impacts and health effects of the waste to be sold
to him. He shall be provided instructions for
reuse/handling of such wastes in environmentally
sustainable way.

Soil 1. Construction activities must be limited to the
designated areas.

2. Refilling of excavated soll should be done as far as
possible. Where possible reuse of excavated soil
shouid be done.

3. Prevention measures should be developed in the
event of an accident or threat (e.g. massive,
uncontrolled leakage of waste water into unsealed
soil on-site).

Fauna and flora 1. Planting of indigenous vegetation in the site should
be carried out. If not earlier practical, such
measures should be implemented after the
completion of all construction activities.
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Noise 1. Power mechanical equipment like bulldozers, air
compressors, concrete pumps, excavators,
concrete mixers etc. shall only be used with low
sound power, whenever possible.

2. Optimize transportation management to avoid
needl|ess truck trips; avoidance of truck movements

~ in residential areas at least during night time.

3. The construction machinery equipment shall be
well-maintained and serviced regularly during
construction phase.

4, Construction activities shall be scheduled in such a
way that noise intensive operations side by side
with an increased net noise level will be avoided.

5. Workers on the construction site should be
equipped with ear protection in particular those
directly exposed to higher noise levels.

Mitigation Measures during Operation Phase/ issues to arise during operation

Mitigation measures during operation phase are presented in Table — 5.2 below.

Operation and Maintenance activities will not be very extensive. The normal
greasing and cleaning activities will be done, except for the annual shutdown of
_the turbine for maintenance. Even during this time jt is not expected that any
major work will be required each year.,
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Mitigation Measures During Operation Phase/
Issues to Arise During Operation

Table 5.2

Potential Impact Mitigation Action

Ground Water 1. Regular inspection of facilities for intercepting
leaking and spilled liquids.

2. During O & M operation hazardous chemicals shall

be handled only in appropriate segregated, sealed
and bundled areas at site.

Solid Waste 1. During O & M operation all solid wastes shall be
disposed-off according to a set procedure and
record of sales will be kept to track at any time
when it is required.

2. The contractors to whom any waste is to be sold
shall be fully made aware of the environmental
impacts and health effects of the waste to be sold
to him. He shall be provided instructions for
reuse/handling of such wastes in environmentally
sustainable way.

Noise 1. Noise measures are not proposed as the wind
turbines used will have noise impact within
regulatory requirement. Equipment will be
acoustically shielded and /for lagged as far as
possible.

2. A noise measurement campaign during full
operation as operation -start should be
implemented to verify the real noise levels are in
line with the standards under International Finance
Corporation (IFC} Environmental, Health, and
Safety (EHS} Guidelines for Wind Energy (April 30,
2007).

3. Workers should be obliged to use ear protection in
areas within the plant and for specific work that
exceed the tolerable maximum noise limits,

Avian Collision 1. Regular checking of vacuum or holes in the towers
should be carried out to avoid nesting facilities of
hirds.

CERTIFIED TRUE COPY

SURJ WIND EXERGY {PUT.) LTD.

B e

5.26




13.5 MW Burj Wind Energy (Private) Limited (BWEPL), Karachi

2. Bird mortality count, in the immediate vicinity of
the wind farm, should be carried out after
commissioning of the wind turbines.

5.7

Other Issues and Mitigation Measures:
A) Economic Environment

The Project could have, both positive and negative, impacts on the economic
environment.

Whilst there is significant potential for positive economic benefits of the Project,
the extent to which it is likely to lead to economic development and or inflation
depends on the Project approach to providing services to its workers, which has
not yet been finalized.

Mitigation: The Company needs to consider the Socio-economic baseline
context and consult community leaders and civil society when making economic
development agreements.

B) Employment, Livelihoods and Income Generating Activities

Access to Project Employment is a key priority for local stakeholders, which is
not surprising given the levels of poverty and unemployment in affected
communities.

During both construction and operational phases there is an opportunity for
maximizing positive impacts of the Company on local employment through
involving unskilled {(and where possible skilled) labour from all Project
communities. However, although the generations of employment opportunities,
resulting from Project activities, are expected as a positive impact, there is a risk
that conflicts could arise between local inhabitants and new comers or outsiders
over such employment opportunities. Furthermore there is high risk that, unless
Project employment by the Company and contractors is managed appropriately,
nepotism would influence the recruitment procedure, meaning that people
without connections would not get access to Project opportunities — namely
employment and other livelihood benefits. This could lead to a moderate risk of
social conflict.
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Mitigation Measures:

s The Company should work actively to promote local access to Project
employment in both the construction and the operations phases.

e The Company needs to identify the skills that it needs for its construction
and operations phases that could be provided as part of a community
skills development program providing basic vocational training in the
communities.

C) Hazard Prevention & Emergency Response
Definition

A major emergency in a works is one, which has the potential to cause serious
injury or loss of life. It may cause extensive damage to property and serious
disruption both inside and outside the works. It would normally require the
assistance of emergency services to handle it effectively. The overall objectives
of the emergency plan will be:

¢ To localize the emergency and, eliminate it; and
¢ To minimize the effects of the accident on people and property.

Elimination will require prompt action by operations and works emergency staff
using, for example, fire-fighting equipment, water sprays etc. Minimizing the
effects may include rescue, first aid, evacuation, rehabilitation and giving
information promptly to peaple living nearby.

Emergency Planning

Emergency Response or Disaster Management Plan for a Wind Farm is
necessarily a combination of various actions which are to be taken in a very short
time but in a present sequence to deal effectively and efficiently with any
disaster, emergency or major accident with an aim to keep the loss of men,
material, plant/machinery etc. to the minimum.

The main functions of the Disaster Management Cell are to prepare a detailed
Disaster Management Plan, which includes: ' '

¢ |dentification of various types of expected disaster depending upon the
type of the power plant.

s |dentification of various groups, agencies, departments etc. necessary for
dealing with a specific disaster effectively.
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Preparation — by intensive training of relevant teams/groups within the
organization to deal with a specific disaster and keep them in readiness.
Establishment of an early detection system for the disaster.
Development of a reliable instant information/communication system.
Organization and mobilization of all the concerned departments/
organizations /groups and agencies instantly when needed.

A major disaster that can be expected in this proposed project be due to

fire. , .
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6-0 ENVIRONMENTAL MANAGEMENT & MONITORING PLAN [EMMP]
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6.0

6.1

ENVIRONMENTAL MANAGEMENT & MONITORING PLAN [EMMP]
Environmental Management Plan

This section of the report presents a draft cutline of Environmental & Social
Management Plan {ESMP) setting out the management framework for how the
environmental and social elements of the Project will be managed from
construction to operations.

The Environmental Management Plan (EMP) will be used to ensure that the
proposed Wind Farm is operated with minimum environmental impact as
permissible under the National Environmental Quality Standards Pakistan
(NEQS). In order to accomplish this objective, the environmental management
systems described will comprise the following:

s Environmental Management Plan,
e Environmental Monitoring Plan (EMtP), and
e Resources implementation and Training Program.

This EMP will serve as a guideline for the minimum requirements of the detailed
procedure to be developed, updated and revised as needed throughout the
construction and operation phases of the Project. The construction vendor will
be responsible for preparing and implementing 2 detailed worker health and
safety plan, a copy of which should be provided to project proponent prior to
start up of construction activities.

It should be stated that full-time monitoring will be required both during the
construction phase and operations phase of the project. The EMP task will likely
be administered by the “Environment, Health and Safety {EHS) Department”,
who will have the authority where necessary to “stop the job” if an
environmentally detrimental activity is being conducted.

The EMP operation/implementation will be the responsibility of the “EHS
Officer”, who will be coordinating, arranging the collection and reporting of the
results of all emissions, ambient air quality, noise and water quality monitoring.
Environmental Management Plan includes the protection, mitigation and
environmental enhancement measures to be implemented to reduce to the
minimum the adverse impact on the environment. The adverse environmental
impacts during the functional phase of the proposed project under normal
operating conditions are from bird mortality/ avian impact, noise and solid waste
generation.

Environmental Management Plan (EMP) is presented in this section. Mitigation
measures to address the environmental issues during construction of the project
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6.2

are discussed in Chapter-5. The mitigation measures essential to meet the
requirement during operation of the proposed project are described in Chapter-
5.

Monitoring recommendations are presented in this report for documenting the
compliance of the project to the NEQS Pakistan.

The EPC Contractor will be required to establish a team of environmental and
social (E&S) professionals that will operate the Environmental Management
System (EMS)} and undertake all additional studies that will be required during
construction. This E&S team will be supervised by the Company Project Team,
and will be subject to regular monitoring and auditing.

At this stage many of the detailed requirements have not been finalized, but it
will be necessary for the proponent to specify the key deliverables and targets
for both themselves (proponent issues) and for the Contractor.

In recent years for projects such as this, the aspect of delivery of project E&S
commitments has come to the fore and good practice includes development of
control plans in a transparent manner as part of the Environmental
Action/Management Plan. Such plans are visible and auditable by any of the
Project management stakeholders, including the Client representatives, Whilst
at this stage they may be viewed as onerous, they should prove to be an
effective tool for efficient delivery and compliant performance. _

In simple terms they present the ‘how’ and ‘when’ of activities that have
potential E&S implications and should be supported by a range of approaches to
remedy any problems encountered. These approaches include for example
‘Toolbox Talks’, which is an industry-wide accepted mechanism for delivering
ongoing training during construction. It is expected that the Contractor will
develop a series of ‘Toolbox Talks’ on various technical issues, for example
approved traffic route adherence, cleaning up of oif and fuel spillages, following
the chain of custody for all waste leaving work sites and so on.

An important mechanism for commencing work with due recognition of E&S
standards. It is expected that the Contractor will put all Project staff through an
initial Project induction, covering health and safety standards and an overview of
E&S Project values, requirements, standards and approaches.

Waste Management Plan (WMP)

This plan will cover all aspects of waste and wastewater management and
staffing during construction, including implementation of practice standards
such as reduce, re-use and recycle. The WMP will include details of temporary
waste storage, waste transfer and pre-treatment prior to final disposal or
recycling. Licensed/approved facilities for solid and liquid waste disposal must
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6.3

6.4

6.5

6.6

be used and a duty of care and chain of custody for all waste leaving the site will
be followed. As part of the plan, the Contractor will be expected to produce
waste handling forms for chain of custody, which will be used to control waste
leaving site. Thus the waste controller will keep a copy of the form and the
driver will always carry a copy and will ensure that the load is signed for at the
final disposal site. All records will be kept by the Contractor for audit purposes
and to demonstrate that the Project is complying with good international
industry practice and applicable legislation.

Oil and Fuel Storage Management Plan (OFMP})

This plan will cover all storage, transportation and usage of lube-oils and fuel
(naphtha). All oils and fuels will be required to be stored within secondary
containment of 110 % capacity and all spillages shall be cleaned up immediately.
All categories of spillage will be reported in accordance with the Plan to be
developed by the Company. ‘Toolbox Talks’ would be expected to be delivered
on an ongaing basis as ‘continued training’ and following any significant incident.

Construction Related Management Plan

This plan will set out the management of construction related effects, in
particular covering dust and noise management to reduce disruption to local
communities. The plan will provide details of the overall approach to noise and
dust management and will link to the social management function, such that
residents may contact the Contractor with grievances for their redress.

Emergency Response Plan

The emergency procedures state the site contingency plans that cover all
potential accidents and incidents during both construction and operation.
Specific emergency procedures will be developed by the Contractor {during
construction) and the proponent (during operation) which will define the control
mechanisms, operational reqguirements and other controls during such events.
These procedures will determine the response to incidents on the Company’s
Project sites such as spilis, fires, or personnel injury or rescues. Training
programs will be required for workers to ensure an appropriate response in case
of accidental events. The Emergency Response Procedures should be developed
by the EPC Contractor shortly after mobilization.

Environmental Monitoring Plan
A preliminary monitoring plan will be required to allow a comparison with

haseline sampling protocols and locations. However, as is often the case when a
contractor maobilizes, there is expected to be a discussion on monitoring
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locations, parameters and frequencies. This is due to the fact that monitoring for
many parameters is expensive and time consuming and the contractor will
always want to conduct monitoring of features for which there is a reasonable
linkage i.e. source-pathway-receptor. Thus it is anticipated that this discussion
to establish the final monitoring programme will be held shortly after
mobilization and involve the Company and the Contractor.

6.6.1 Noise

An ambient noise measurement program should be instituted upon initiation of
the construction of the project. The monitoring program should consider the
noise limits during day-time and night-time at the closest point of public contact.

A noise survey both within operational areas and at the site boundary should be
undertaken at regular intervals during the construction and operation phases not
less than once every 12 months (during operation). Additional monitoring may
be required at various times in response to public complaints (if any), in order to
verify that noise emission limits are being met.

In the initial stages of WEPP operation, immediately following commissioning of
the wind farm, noise monitoring will be undertaken both within the site, at the
site boundaries and at selected receptor locations up to a distance of
approximately 0.5 miles from the proposed site. These monitoring results will be
compared with the baseline noise levels monitored at the same paositions prior
to the commencement of plant construction activities.

The monitoring will therefore verify whether the WEPP is operating to the levels
specified. The monitoring results will also act as a valuable database of baseline
‘noise levels achieved during normal operation of the plant, for different
meteorological and station conditions. This baseline will help determine the
need for any subsequent design changes or for mitigation of noise levels in the
power station area.

6.6.2 Maintenance
The plant will be maintained to ensure that noise impacts to the environment
are minimized. Records will be kept to show what maintenance has been carried
out.

6.6.3 Avian Mortality

A regular record of the avian/migratory birds mortality should be maintained
and shared with local organizations like World Wildlife Fund.
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6.6.4 Assigning responsibility for implementation (by name or position)

The WEPP operational workforce will include the Environment Officer (EO). This
officer will be suitably trained and be responsible for the following:

+ Ensuring that environmental protection procedures are followed;

+ Coordinating environmental monitoring;

¢ Acting as a contact person for liaison with the public, local organizations and
Govgrnment; _ _

e Ensuring that data on all environmental aspects of plant operation is
continuously updated, and available in a form suitable for immediate
inspection by authorized personnel of the concerned Environmental
Protection Agency (EPA) and internal authority of the plant ;

* Monitoring hazardous substances on-site to ensure that the possibility of
accidental release is minimized;

¢ Promoting on-site environmental awareness, and;

s Liaison with the concerned Environmental Protection Agency (EPA) and other
local industry.

In order to ensure implementation and effective operation of the EMP, it is of
utmost impertance that responsibilities be fixed to specific persons so that each
one of them should be answerable in case of lapse or mishap. Accordingly,
hereunder the same responsibilities have been described:

Official Concerned Responsibility

1- WEPP Manger i-Ultimate in-charge and responsible for all the
operations of Environmental Management Plan
{EMP) set up. .

ii- He will be responsible to ensure smooth
functioning of the EMP system

iii-Daily progress on the state of the
environmental status will be reported to him in
writing by the Shift Engineer/In -charge.

iv- He will work as bridge between the
Government concerned authorities and the
senior most management of the project,

v- He will be answerable to the higher
management in all matters relating to E.M.P. and
report at least monthly about the state of the
E.M.P. operations.

2- Environment Officer i — Responsible for implementation of EMP.
fi - - Coordination - with other
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6.6.5

6.7

6.8

departments/sections with respect to EMP.
iii — Arranging, collection & reporting of
environmental monitoring data and publishing of

report.

Reporting and reviewing procedures

Environmental monitoring program, as described above, will be the guiding
principle and reporting will be done regularly on monthly basis according to the
formats of the Self Monitoring and Reporting by Industry {SMART) program as
annexed in ANNEXURE-VI.

All monitored data will be reviewed and scrutinized on monthly basis at the
WEPP Manager level. The same review of the data will be done twice at the level
of the Project Director or Chief Executive. The data will be documented
according to appropriate format at the project level. Discrepancies will be duly
addressed to,

Training needs

In order to effectively operate the EMP all the staff to be engaged in this activity
should be trained extensively.

The desighated Environment Officer will be charged with an ongoing program of
environmental training. This will include:

e General promotion of environmental awareness;

e Specific training for staff working in sensitive areas;

e Updating staff on changes to environmental standards; and

s Reporting to staff on the station’s environmental performance.

Social Management Plan
Recommendations and Mitigation Measures
Based on the initial benchmark study following recommendations are made:

¢ The management of the Project can capitalize on the positive attitude of the
people of area towards proposed Project by offering them maximum
employment opportunities at the construction stage and stage of operational

phase of the power plant. CERT%HED TRUE GQP\!

] WIND EXERGY [PV EID-

6.7 M ?Eméc:—;
COMPANY SECRETAKY




13,5 MW Burj Wind Energy (Private) Limited {BWEPL}, Karachi

¢ Insufficient and inadequate socio-economic structure of the community of
the area also provides ample opportunities to Company management to win
sympathies of local people in their favor, by introducing meaningful and
manageable plan of community development.

e Sustainable development approach through conservation of natural
resources would be the best strategy to compensate negative socio-
environmental impacts.

= Plant management should offer technical training opportunities to the local
youth, if possible, to remove relative sense of deprivation. }

» Social responsible attitude and stewardship of company management
towards local people and resources can make project people friendly.

e Prior to action of the Project installation a comprehensive awareness
campaign may be launched at masses level to avoid any conflict.

e To avoid any political, ethnic and value conflict, the administration of the
plant may win the confidence of local powerful elites, authorities, leaders
and interest groups by adopting informal confidence building measures.

6.9  Auditing and Management Review

An auditing programme is a key component of many EMPs. The primary
purposes of the audit programme are:

¢ To verify continued conformance with respect to all applicable taws and
regulations and to the Company’s internal policy and procedures;

s To confirm the continued existence and efficacy of management systems
1o ensure compliance and performance; and

s To assist in the identification of actual and/or potential risks.

The benefits of the audit programme are:

¢ Assistance to management in identifying and prioritizing activities and/or
practices that have opportunities for improvement;

s Reduction in risk through identification of areas of concern and triggering
of appropriate corrective action; and

e Assistance with benchmarking and measuring improvement in
management system performance.

The benefits of the review process are detailed below:

* Assess whether company personnel have complied with policy and
procedures using audit reports;

* Review targets, objectives and environmental performance indicators to
establish their “continued correctness in the light of changing
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environmental impacts and concerns, regulatory developments, concerns
among interested parties, market pressures, internal
changes/organizational activity changes and changes in the environment;
Determine if targets and objectives are being met;

Review regulatory compliance and whether EMP requirements have been
achieved.

Determine root causes of systemic non-conformances;

.Determine if the operational controls, procedures, corrective actions,
preventative measures and continuous improvement efforts have
resulted in enhanced environmental performance;

Determine if energy efficiencies, accounting practices and informaticn
management systems are adequate;

Determine areas of improvement in organizational structure, staff
training, work instructions, processes, pollution prevention programs,
energy utilization and accounting practices, which may lead to
environmental opportunities and increased profit margins;

Formulate corrective actions and preventative measures as a result of the
review of system non-conformance and verify corrective actions are
effective and appropriate.
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7.0 PUBLIC INVOLVEMENT AND CONSULTATION
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PUBLIC INVOLVEMENT & CONSULTATION

While conducting Public Consultations/Disclosure, the following Performa,
appearing as ANNEXURE-X were used and the data collected through them have
been used for all calculations as appearing in this Section:

o  Moderators Guidelines

s |nterview Schedule— Part | {Baseline Conditions of the Area)

* Interview Schedule— Part Il {Community Awareness and Perceptlons)
e Public Consultation Performa-Views

On- site Public Meetings (PM} / Dialogues {D) were held. The participants
included farmers, agriculturists, workers/labors, religious people; leaders of the
villagers etc., the participants were fully apprised of the project details. Free and
frank discussions were held among the participants about the various aspects of
the project. Questions by the participants were replied in due details. Thereafter,
written comments of the group leaders of the participants were recorded. The
group leaders represented a large number of the people under their influence.

Community Awareness and Perception about the Project

During Public Consultations/Disclosure, it was revealed that a large majority of
the people of the study area follow the basic professions like agriculture, labour,
very small shops etc. A large number of the people from the area also work,
maostly as labor in other cities like Thatta, Hyderabad and Karachi.

The human settlements in the study area are in the farm of very small villages
(Goths).The people are traditionally conservative. Social cohesiveness, solidarity,

religious and political harmony are the major characteristics of the villages.

Community Awareness and Perception about the Project as experienced during
Public Consultations/Disclosures are summarized as below:

e By and large, some people of the project area are aware of siting of the
project.

e The people have clear perception that the installation of the power plant in

the area is beneficial for the community especially and the area in general.

s Public invasion by the outsiders will not take place because the wind

farm is to installed in the land owned by the project proponent.
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e Because of the serious long duration “shut downs of electric power” all over
Pakistan, the people appreciate that the Wind Power Plant will be a blessing
to reduce the big gap between energy demand and supply.

* Study findings depict that the pecple of the study area perceive overall
positive impacts as a result of installation of the plant. Therefore, their
attitude towards the project installation is quite positive.

e As far as the Initial Environmental Examination (IEE) is concerned, positive
social impacts are dominant and hardly any negative social impacts were
observed during the study.

+ The people have good expectations and hope from the plant activity and its
management.

o They correlate their positive attitude towards the plant with many direct and
indirect socio-economic opportunities and benefits in the form of
appreciation of their land especially along with possibility of industrialization
of the area.

o The people believe that installation of the power plant in the area, especially
during construction phase will open up employment opportunities which in
turn follow a chain of indirect socio-economic benefits.

e They also perceive accelerated economic activity due to the business
opportunities likely to emerge in the area. Directly or indirectly, some
reasonable number of the local pecple will get employment and business
from the installation of the plant e.g. shop keepers, traders, suppliers,
vendors, transporters, technicians etc.

s People foresee many socio-cultural and psychological positive impacts on
their lives and the community.

s They feel that the plant and its related activities will provide a strong base for
social and economic change.

e They reckon that influx of the people and technology in the area will improve
‘the quality of life of the people. It will also improve the level of general

awareness of the people about different aspects of life.

A critical analysis of the findings of the Public Involvement/Consultations is

presented hereunder:
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7.1.1 Geographical representation of the study

Geographical representation of the study area comprises the following localities
situated in the area of influence of the project:
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13.5 MW Burj Wind Energy {Private) Limited (BWEPL), Karachi

Major topographic characteristics, socio-economic indicators, socio-cultural
practices and environmental conditions of all the localities are very much similar.

Some of the people of all the referred localities are directly or indirectly aware
about the installation of the power plant, before these PCs. The people perceive
many positive impacts during the construction and operational phase of the
plant with regard to the job opportunities. They believe that the project will have
direct positive impact on their employment.

This shows that people directly co-relate their benefits with the installation of
the plant. People consider that this economic activity will also be beneficial for
the economic development of Pakistan.

7.1.2 Awareness Level Regarding the Project

Table- showing the level of awareness

Level of Awareness
(%)

Name of Village High +ve Medium +ve Low +ve
Ghote Muhammad 51 6 3
Ibrahim Jokhio
Muhannad Ismail Jokhio 67 20 13
Ghote Gull Shair Jokhio 85 9 6
Ghote Khuda Bakhsh ) 72 18 10
Ghote Malla 58 26 16
Ghote Daras 65 23 12
Ghote Raiees Dildaar 76 17 7
Jokhio
Ghote Ali Gohar Jokhio 80 15 5

Note: +ve means positive

OVERALL SCENARIO
Percentage
(%)
Level of Awareness [ rounded off]
High 74
Medium 17
Low 9

For commentary/explanation of the above figures, refer to the foot note under
the heading

“People’s Perception Level Regarding the Project.” Serial 7.1.3 below
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7.2

7.1.3 People’s Perception Level Regarding the Project

Level of Awareness
Name of Village (%)
High +ve | Medium +ve | Low +ve

Ghote Muhammad 86 9 5
Ibrahim Jokhio

Muhannad Ismail 71 19 10
Jokhio

Ghote Gull Shair Jokhio 83 13 4
Ghote Khuda Bakhsh 75 16 9
Ghote Malla 64 22 14
Ghote Daras 68 20 12
Ghote Raiees Dildaar 79 13 8
Jokhio

Ghote Ali Gohar Jokhio 82 11 7

Note: +ve means positive

OVERALL SCENARIO

Percentage
(%)
Level of Perception
High 76
Medium 15
Low ' 9

It is evident from the figures in the above table under the caption “Overall
Scenario” a vast majority of the people of alf localities of the area show high level
of positive perception and attitude towards the plant installation. They perceive
that the plant will help to improve the socio-economic conditions of the

community and the area.

Social-Economic Impacts Perceived by the People of the Study Area

The locality-wise assessment of the perceived socio-economic impacts of
construction and operation of the power plant is as below:
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7.2.1 Perceived Positive Impacts During Construction Phase

Positive Impacts During

Construction Name of Village
Ghote Muhan | Ghote Ghote Ghot | Ghote Ghote Ghote
Muham | nad Gull Khuda e Daras Raiees Ali
mad Ismail Shair Bakhsh | Malla Di!d_aar Gohar
lbrahim | Jokhio | Jokhio | Jokhio | Jokhio
Jokhio :

Employment 15 17 20 35

Opportunities % 60 25 40 18

Business Development 10 13 15 22

% 45 16 28 i5

Note:Perception of people interviewed.

From the table, it is obvious that the majority of the people perceived that the
employment and business development would be the positive impacts on the
community especially during the construction phase of the plant.

7.2.2 Perceived Negative Impacts During Construction Phase

Perceived Negetive Name of Village
Impacts During Ghote Muhannad | Ghote | Ghote | Ghote | Ghote | Ghote | Ghote
Construction Muhammad | Ismail Gull Khuda | Malla | Daras | Raiees | Ali

lbrahim Jokhio Shair | Bakhsh Dildaar | Gohar
Jokhio Jokhio Jokhio | Jokhio

Road : : 25 40 15 10

deterioration/blockade 20 20 10 35

%

Noise % 40 15 25 30 20 15 35 40

Dust % ‘ 15 30 35 15 15 10 25 15

Heavy Traffic % 10 15 10 10 25 20 10 20

Smoke emissions % 15 20 20 10 15 15 15 15

Note: Perception of people interviewed

OVERALL SCENARIO
Perceived Negative Impacts Percentage \ I v e ) A A )
During Construction ' (%) EERTIHES TRUE COPY
Road deterioration 22 S
Noise 28 FORY WIND ENERGY [PVT.' LTD.
Dust 20
Heavy Traffic L5 COMPANY SECRETARY
Smoke, Emissions 15
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People perceived, more dominantly, the negative impacts of the plant during the
construction phase especially road blockade due to heavy traffic, noise, dust
emissions and smoke than those by the people of the remaining localities during
construction phase of the power plant.

7.2.3 Perceived Positive Sacial Impacts During Operation Phase

Perceived
Positive
Social . Name of Village .
Impacts Ghote Muhannad | Ghote Ghote Ghote | Ghote | Ghote Ghote
During Muhammad | Ismail Gull Khuda Malla Daras Raiees Ali
Construction | Ibrahim Jokhio Shair Bakhsh Dildaar | Gohar
Jokhio lokhio Jokhio Jokhio
Employment '
opportunity
% 60 30 25 20 10 15 45 55
Business
development _
% 35 17 20 15 13 20 25 40
Road
Development
% 78 20 17 17 20 25 30 35
Telephone
% a0 10 10 10 15 15 20 25
Natural Gas ) _
% 0 0 0 0 0 0 0 0
Health
Facilities
% 55 12 12 20 20 25 30 35
Educational '
Facilities . ' _
% 45 20 15 15 15 25 40 30
Recreational
Facilities
% 0 0 0 0 0 0 4] 0
Transport
% 60 17 17 15 i5 25 25 20
Technical
Training
Centers% 65 20 10 15 15 20 20 25
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OVERALL SCENARIO

Perceived Positive Impacts Perc(c;n)tage
Employment opportunity 32
Business development 23
Road Development 30
Telephone 18
Natural Gas 0
Health Facilities 26
Educational Facilities 25
Recreational Facilities 0
Transport 24
Technical Training Centers 23

By and large, a large majority of the people of the localities in the study area are
favorable to the siting of the power plant in.the area. They expect many positive,
conducive and constructive impacts on their economic life and community,
regarding employment and business opportunity.

7.2.4 Perceived Negative Social Impacts during Operation Phase

Perceived Positive
Social hmpacts During
Construction Name of Village
Ghote Muhannad Ismail Ghote Ghote Khuda Ghote | Ghote Ghote Ghote Ali
Muhammad Jokhio Gull Bakhsh Malla | Daras Raiees Gohar
Ibrahim Jokhio Shair Dildaar Jokhio
Jokhio Jokhio
Employment 7 3 3 5
opportunity % 15 ' 3 2 7
Business 2 5 2 5
development % 30 7 5 7 )
Road Development 2 3 2 2
Y% 10 E] 5 3
Telephone 7 7 5 7
% 20 9 9 5
Natural Gas 0 o] 8] 0
% 0 0 o} 0
Health Facilities 5 5 2 2
% 17 3 3 3
Educational Facilities 7 4] i 5 3
% . 25 5 . 0 0
Recreational Facilities 0 .0 0 0
% ] 4 . 4 0 -
Transport 2 5 3 2
% 30 8 7 3
Technical Training 0 0 0 0
Centers% 0 0 0 [+
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OVERALL SCENARIO
Perceived Negative Impacts Ir?‘;)s?ct
Environmental pollution 23
Fear from the people invasion 35
Fear to cultural values . 15
Employment fear from outsiders 43
Noise ' 25
Heavy Truck traffic 17
Water Shortage 0
Deterioration of grazing land 27
Diseases 21

Some people apprehend that pollution may cause problems to them and the
community.

Due to job opportunities for males, there will be improvement in the income
status of their family which in turn will improve living standards including food,
clothing and chances of getting education especially the women.

The Pakistan society follows Islamic values in all walks of life including
sociocultural values where free intermixing of male and female is not permitted
and neither liked nor practiced. Therefore, influx of mainly male workers and
camp followers will not change the gender balance in the areas of construction
sites and workers camps. So also there will not be any danger of sexual
exploitation. Consequently, no chance of spread of alcohol and drug abuse and
health risks like HIV/AIDS.

From the above facts one can conclude that many positive economic and social
impacts will appear in the quality of lives of the people of Study Area due to the
power plant installation. These positive impacts include improvement in female

status, employment and business opportunities, infrastructure development,
generating income resources and improving quality of life.
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8.0 GRIEVANCES REDRESSING MECHANISM
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8.0

3.1

8.1.1

8.1.2

8.1.3

GRIEVANCES REDRESSING MECHANISM-FORMAL AND INFORMAL CHANNELS
Formal Channel
Environmental Legislation

The Pakistan Environmental Act (PEPA) -1997 {ANNEXURE-1} provides a complete

cade of conduct for addressing grievances stemming from damages to any sector

of the environment from the project activities.

The project is required to operate at least 95 % of its operational period in strict
compliance with the required emission standards of Pakistan as provided in the
Pakistan Environmental Protection Act 1997 and the National Environmental
Quality Standards {ANNEXURE-V). This ensures that the project proponent is
legally bound to observe all legal requirements to avoid damaging the
environment around the project.

Pakistan Environmental Act and Environmental Management

The Pakistan Environmental Protection Act (PEPA)-1997, covers aspects related

~to the protection, conservation, rehabilitation and improvement of the

environment and the prevention, control of pollution and promotion of
sustainable development. Being the prime environmental law, Pakistan
Environmental Protection Act-1997 establishes complete regulatory and
monitoring bodies, policies, rules, regulations and national environmental quality
standards. To ensure enforcement, the act establishes regulating bodies i.e.
Pakistan Environmental Protection Council (PEPC) and responsible bodies i.e.
Pakistan Environmental Protection Agency (Pak-EPA} at Federal level and
Environment Protection Agencies at Provincial level. The act extends to the
whole of Pakistan including its territorial waters.

EPA Sindh, in which jurisdiction falls, has the power to arrest without warrant
any person against whom reascnable suspicion exists of his having been involved
in an offence under the PEPA-1997, and enter, inspect and search without
warrant any premises, vehicle or vessel. It also provides for seizing any plant,
machinery, equipment, vehicle or substance, record or document. Pak-EPA also

-provides the power to summon and enforce the attendance of any person and-

issuance of Environmental Protection Order 16 {EPO 16}.in relation to a person
who is contravening a provision of the PEPA-1997.

Enforcement of PEPA and Liability

The Government of Pakistan is bound to protect the environment in accordance
with its international commitments under various conventions and treaties it has
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signed or ratified. The PEPA-1997 translates these commitments into a
compliance programme for the industrial establishments. Non-compliance to
these commitments may result in loss of credibility, popularity and even financial
aid from the international forums.

The EPA Sindh is directly responsible for enforcement of rules and regulation
relating to environmental management/ protection in the Sindh province.

The PEPA- 1997 reguires:

¢ That no person (including companies) under its purview will discharge or
emit any effluent or noise in contravention of the National Environmental
Quality Standards.

e That no proponent of a project shall commence construction or operation
uniess he has filed with the Pak-EPA or provincial EPA in whose jurisdiction
the project falls, an Environmental Assessment report according to the

“sensitivity of the project or where the project is likely to cause an adverse
environmental impact,

*» That no person may dispose of waste on public fand or on highway on or a
land owned or administrated by a focal council, unless done in accordance
with the provisions of the Pakistan Environmental Protection Act-1997.

The following section of the PEPA -1997 further clarifies the mechanism of
Environmental Management and Grievance Redress Mechanism.

Section 11:

Prohibition of certain discharges or emissions (1) Subject to the provisions of this
Act and the rules and regulations no person shall discharge or emit or allow the
discharge or emission of any effluent or waste or air pollutant or noise in an
amount, concentration or level which is in excess of the National Environmental
Quality Standards or, where applicable, the standards established under sub-
clause (I) of clause (g) of sub-section (1) of section 6.”

(2) The Federal Government or the Provincial Government, in case the project
falls in the later provincial jurisdiction, may levy a pollution charge on any person
who contravenes or fails to comply with the provisions of sub-section {1}, to be
calculated-at such rate, and collected-in accordance with such procedure as may
be prescribed.

Section 12:

Initial environmental examination and environmental impact assessment {1) No
proponent of a project shall commence construction or operation unless he has

8.3
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filed with the Government Agency designated by Federal Environmental
Protection Agency or Provincial Environmental Protection Agencies, as the case
may be, or, where the project is likely to cause an adverse environmental effects
an environmental impact assessment, and has obtained from the Government
Agency approval in respect thereof”,

Section 16:

Environmental protection order {1) where the Federal Agency or a Provincial
Agency is satisfied that the discharge or emission of any effluent, waste, air
pollutant or noise, or the disposal of waste, or the handling of hazardous
substances, or any other act or omission is likely to accur, or is occurring, or has
occurred, in violation of the provisions of this Act, rules or regulations or of the
conditions of a licence, and is likely to cause, or is causing or has caused an
adverse environmental effect, the Federal Agency or, as the case may be, the
Provincial Agency may, after giving the person responsible for such discharge,
emission, disposal, handling, act or omission an opportunity of being heard, by
order direct such person to take such measures that the Federal Agency or
Provincial Agency may consider necessary within such period as may be specified
in the order,

(2) In particular and without prejudice to the generality of the foregoing power,
such measures may include;

(a) immediate stoppage, preventing, lessening or controlling the discharge,
emission, disposal, handling, act or omission, or to minimize or remedy
the adverse environmental effect;

(b) installation, replacement or alteration of any equipment or thing to
‘eliminate, control or abate on a permanent or temporary basis, such
discharge, emission, disposal, handling, act or omission;

{c) action to remove or otherwise dispose of the efﬂuent waste, air
pollutant, noise, or hazardous substances; and

{d) action to restore the environment to the condition existing prior to such
discharge, disposal, handling, act or omission, or as close to such
condition as may be reasonable in the circumstances, to the satisfaction
of the Federal Agency or, Provincial Agency.

Section 17:

Penalties (1) whoever contravenes or fails to comply with the provisions of
sections 11, 12, 13 or section 16 or any order issued there under shall be
punishahle with fine which may extend to one million rupees, and in the case of
a continuing contravention or failure, with an additional fine which may extend
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to one hundred thousand rupees for every day during which such contravention
or failure continues:

Provided that if contravention of the provisions of section 11 also constitutes
contravention of the provisions of section 15, such contravention shall be
punishable under sub-section (2} only.

{2) Whoever contravenes or fails to comply with the provisions of section 14 or
15 or any rule or regulation or conditions of any license, any order or direction,
issued by the Council or the Federal Agency or Provincial Agency, shall be
punishable with fine which may extend to one hundred thousand rupees, and in
case of continuing contravention or failure with an additional fine which extend
to one thousand rupees for every day during which such contravention or failure
continues.

Contraventions of the provisions of the PEPA-1997 is punishable with
impressments extending up to five years, or with fine extending up to one
million or with both. Where an offence is committed by a company every Chief
Executive Officer (CEO) and the company shall be deem guilty of the offence.
Action can even be taken against Government Agencies and Local Authorities.

Government may also constitute an Environmental Tribunal to hear cases
relating to the PEPA-1997. The tribunal may only hear cases when the complaint
is made in writing by Pak-EPA, or Local Council or any aggrieved person who has
given at least thirty days notice to Pak-EPA of the offence and of his intension to
make a complaint to the Tribunal. The Tribunal may also hear appeals from the
Agencies, Appeals from the tribunal shall go to the High Court.

In order to resolve the disputes relating to the environment issues,
Environmental Tribunal Rules 1999 has been promulgated. In trying the offences,
the tribunal has to follow the Code of Criminal Procedures 1898. The tribunal
shall send the copies of his orders to the parties concerned and the Director
General of the Federal EPA and Provincial EPAs. The Tribunal shall dispose of its
proceedings within 60 days. An appeal to the Tribunal, accompanying a copy of
the impugned order, copies of the documents relied and prescribed fees, shall be
sent to the Registrar by the appellant. Generally the proceedings of the Tribunal
shall be open. : : :
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8.2

8.2.1

8.2.2

Grievance Redress Mechanism- Informal
Compensation for Environmental Damages

As described under serial 9.1.1 above, since the project is also to follow the
World Bank (WB) & IFC emission standards, therefore, it is required to operate at
least 95 % of its operational time in compliance with the required emission
standards of the WB. This ensures that the project operation is legally bound to
observe all legal requirements to avoid damaging the environment around the
project.

Secondly, as described under serial 9.1.1 under the Pakistan Environmental
Protection Act-(PEPA), 1997, the likely damages to be caused to any sector of the
environment or property or else will be paid to the affected parties.

Thirdly, under the PEPA -1997, the EPA of the concerned province and the
Environment Tribunal can legally prosecute the project proponent for the

damages to occur from the pollution generation from the project.

There is complete legal cover to address issues related to compensation for any

environmental damage arising out of project activity, However, to address any

such issues more expeditiously, the project administration will have a local
committee as an Informal Mechanism (IM).

This Informal Mechanism will provide convenient, quick and cost effective
decisions for compensation against any environmental damages that occur from
the project activity. This informal mechanism will also. build confidence between
the project administration and public and safeguard the interests of both the
project and the public at large. ' '

The project administration, therefore, proposes the following committee at the
local level for amicable and speedy resolution of cases pertaining to any
environmental damages that likely occur from the project activity. The decision
of the committee will be executed in letter and spirit.

Constitution of the Committee:

o Chief Executive of the Company or his nominee: Chairman/Chief

s Head of the District Government, Thatta Ex-officio Member
o Head of the District Local Self Government Ex-officio Member
e A dignitary of the project area Member

¢ Head HSE Department of the project Member
.® Representative of the NGO Member

@ﬂ
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8.2.3

® Representative of the aggrieved person Member
* An Environmentalist Member

Time Schedule for Redressing the Grievance

s The committee will be under obligation to decide the grievance within four
weeks of the complaint by the aggrieved party.
¢ Compensation as decided by the.committee will be paid to the aggrieved
_party within one week from the date of decision of the committee.
o The decision of the committee will be binding on both parties, i.e., the
project administration as well as the aggrieved party.
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9.0 POTENTIAL CDM CREDITS
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9.0

9.1

9.2

POTETIAL CDM CREDITS
The Current Situation
The current commitment period of the Kyoto Protocol extended further for the

next 5 years. The required commitments of Annex 1 countries {industrialized and
countries in transition which have ratified the Kyoto Protocol} beyond 2012 are

.currently still unclear and therefore the future market for Certified Emission

Reductions {CERs).

Participants of the World Bank's present set of Carbon Funds are primarily
interested in buying CERs from projects that will generate sizeahle CERs before
the end of 2012.

With the regulatory period of the Kyoto Protocol ending in 2012, though
extended further for another 5 years, there is even then a pericd of uncertainty
regarding the future international climate regime.

As a response to these challenges, the new proposed Carbon Partnership Facility
is desighed to develop emission reductions and support their purchase overlong
periods after 2012, “Learning by doing” approaches will be an essential aspect of
the “Carbon Partnership Facility” as it moves from individual projects to
programmatic approaches, including methodologies needed for such
approaches.

Because this project will not be formally registered in 2013 (at the earliest), in
particular in the case of Pakistan which is considered a Low Income Country,
rather than an LDC, this will limit the market for CERs. However, as the
proposed Carbon Partnership Facility is implemented, there should be
opportunities to enter the CERs marketplace.

The Kyoto Protocol

Basically, the Kyoto Protocol is an agreement under which industrialized
countries agree to reduce their collective greenhouse gas (GHG) emissions by
5.2% below 1990 tevels for the period from January 2008 until 2012. Countries
have been divided into two general categories: Annex | countries which are
developed countries who have accepted GHG obligations and Non-Annex |
countries which are developing counties who have no GHG obligations. Pakistan
falls into this latter category.

The Kyoto Protocol includes three “flexible mechanisms” which are intended to
lower the overall costs of achieving emission targets. The flexible mechanisms
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3.3

enable Annex | countries to meet emission targets by taking credit for carbon
reductions in other countries. The three flexible mechanisms are:

i- ET {(Emissions Trading),
fi- JI {joint Implementation) and
jii- CDM (Clean Development Mechanism).

Emissions Trading:

Each Annex | country is given a certain number of AAUs {Assighed Amount
Units}, which represent the total amount of GHG that the country is allowed to
emit in the first commitment period (2008-2012). The AAUs are tradable units
that represent 1tCO,e (ton of CO; equivalent). Countries can trade AAUs to help
meet emissions targets. Alternatively an individual firm can purchase AAUs to
meet its own emissions targets.

Clean Development Mechanism:

The CDM allows industrialized countries toc meet their domestic emissions
targets by purchasing GHG reduction credits from non-industrialized countries as
an alternative to achieving 100% of the required emissions reductions within its
own borders, Since non-industrialized countries have no emissions reduction

‘targets, they have nothing to lose by allowing another country to take credit for

emissions reductions. In order to take credit for the reduction, the project
developer must demonstrate that the total emissions have been reduced below
the business as usual scenario.

Joint Implementation:

Joint Implementation (JI) allows industrial countries to meet their domestic
emission reduction targets by purchasing GHG credits from other industrialized
countries as an alternative to achieving 100% of the required emission
reductions within their own borders. Most JI projects are expected to take place
in countries with economies in transition in Eastern Europe and the former
Soviet Union for example, where the cost of reducing emissions is considerably
lower. il projects are much less common than CDM projects. This is especially
the case for Pakistan. : -

CDM Overview

There are many steps to be taken for a CDM project from an idea to eventually
generating cash. Hereunder, are outlined different types of CDM projects, the
project cycle, and the methods for calculating emissions reduction, and the

various Wavs the CERs can be monEt_izedﬁERT!F‘ED TRUE GOPY
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2.4

Types of CDM Projects:
There are seven types of CDM projects:

1. Energy Efficiency -Increase energy efficiency of buildings or
commercial/industrial facilities.

2. Switch to less carbon intensive fuels

3. Methane Recovery - Recover methane from animal waste, coal mines,
landfills, wastewater sludge, or other sources

4. Industrial Process Change - Change an industrial process resulting in reduced
GHG emissions

5. Cogeneration - Make use of waste heat from electric generation

6. Transport - Improve fuel efficiency, Switch to less carbon intensive transport
mode, and Reduce frequency of transport

7. Agricultural - Any agricultural change that results in the reduction of GHG
emissions

8. Land Use - A forestation or reforestation

The Project Development Cycle
The CDM development cycle consists of the following steps.
1. Project Identification:

To qualify as a CDM project, the project must establish “additionally”.
Additionally refers to the incremental improvement over the business as usual
scenario. Any project that would have been developed without the CDM process
would not be considerad additional. So the art in CDM projects is to fully justify
this position. ' '

2. Project Idea Note:

The developer can submit a project idea note (PIN) to potential carbon credit
buyers to gauge the level of interest in the project. The PIN typically includes
information on project size anticipated GHG reductions, suggested CER price,
financing structure, other economic effects, etc.

3. Stakeholder Participation and Validation:

Local stakeholders are invited to comment on the Project Design Document
(PDD) over a 30 day period. The PDD gives a description of the project and
outlines the methods for measuring and calculating emission reductions. A
report is created to show how relevant concerns were addressed.

_CERTIFIED TRUE COPY
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13.5 MW Burj Wind Energy {Private} Limited (BWEPL), Karachi

4, Host County Approval:

Host countries are given a great deal of leeway in choosing to accept or reject
CDM projects. This approval is required.

5. Validation by Designated Operaticnal Entity (DOE):

In the validation process, the DOE confirms that all the information and
assumptions in the PDD are reasonable. DQEs are domestic or international
entities that have been accredited by the CDM Executive Board. Typically the
project developer is responsible for contracting with and paying the DOE.
Validation does not guarantee the issuance of credits.

6. Registration:

Registration of the project with the CDM Executive Board is the act of final
acceptance of the project.

7. Implementation and Maonitoring:

Once the project is implemented, the project developer needs to monitor the
project performance and submit monitoring results to the DOE for verification
and certification. The monitoring results are used to determine the number of
credits granted. Monitoring must be in accordance with validated monitoring
plans.

8. Verification, Certification, and Issuance:

Verification is the periodic review and ex-post determination of GHG reductions.
To avoid a conflict of interest, the DOE contracted for verification will generally
be different from the DOE contracted for validation.

Certification is the written assurance by a DOE that the project has achieved a
given reduction in GHG emissions. The DOE is liable for eventual mistakes,
misrepresentations, and fraud. Certification is effectively a form of liability
transfer. After certification, the CDM registry administrator will issue CERs by
forwarding them to the appropriate accounts.

CERT!FIEDTRUEGOPY
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10-0 CONCLUSIONS:
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10.0

CONLUSIONS:

The project embarks upon generation of power by installing a wind power plant
with 13.5 MW capacity at Gujju. The project falls in B category requiring |IEE
Report for obtaining Environmental Approval {EA) from the EPA Government of

Sind, Karachi.

It has been found at the end of this IEE report that:

The project has no gaseous and PM emissions.

Sewerage will be treated and reused at the project site for
sprinkling on the unpaved site to reduce fugitive dust.

There are no sensitive elements / segments of environment
around the project site,

EMP and EMtP as recommended in this IEE Repaort are to be put in
place both during construction and operation phases of the
project,

Annual all out environmental maonitoring by a third party also
certifies that the project will run in accordance with legal
requirements,

On the basis of the IEE report, the project by all means, merits for installation,

. operation and for issuance of NOC from Sindh Environmental Protection Agency..
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[N 5“‘;‘:"%5 s .
Reference Not EPA/ 2313 % 124 sIEE g
ENVIRONMENTAL PROTECTION AGENCY "
GOVERNMENT OF SINDH
Plot % §T — 2/1. Sector 23, Korangi Industrial Area,
Karachi — 74900
Ph: 021 — 35063950, 35063621, 35065946
epasindh@cyber.net.pk
Fax No: 021 - 35065940
Date: 27-02-2018

Chief Executive Officer,
Burj Wind Energy (Private) Limited,
Karachi.

SUBJECT: EXIENTION IN _APPROVAL _OF _INITIAL _ENVIRONMENTAL
EXAMINATION OF 135 MW_OF BURJ WIND POWER PROJECT IN
) 3UJJU, TALUKA DISTRICT THATTA

[ am directed to refer to your letier reference no BWEP/SEPA/272/2017 dated: ™
November, 2017 reparding the subject noted above.  Afler careful review of matter, Sindh

Environmental Protection Agency (SEPA) extends its approval subject to compliance of the following

conditions:

bR

I. All mitigation measures recommended in the [EE report and the conditions laid down in the

earlier approval issued vide letter No: EPA/2013/821/IEE/127 shall be complied in letter and

SpiriL.

2. No viofation of any regulations. rules, instruction and provision of SEP Act, 2014 shall be made
and in case of any such violation of the rules/laws in the approval wilt stand cancelled without any
further notice.

3. All the types of adversely effect of wind project on local environment shall be reduced by means

of mitigation efforts that should be completed during the design, construction, and operation phase

jig of wind warm by proponent in order to avoid damages to vulnerabie ecological systems.

;; 4, The proponent shall ideniify and report HSE and CSR performance in monitoring reports
g;; including near misses, accidents, lost time incidents (ET1).

% 5. All the environmental conditions of this approval shall be incorporated in the terms and
‘F conditions of Engineering, Procurement, Construction (EPC) & Operational & maintenance

(O & M) tender document of the project for commitment and compliance,

The propouens shall be liable for compliange of SEP Act 2014 & EIA/IEE Regulations 2014,

(\y in force relating to conditions for approval. confirmation of compliance. entry, inspection and

moniforing nitoring
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7. The proponent shall be liable for compliance of EIA/IEE Regulation 2014 of SEP ACT 2014,

which_direct For conditions_for approval, confirmation of compliance. entryv, inspection and

monitoring.

8. The proponent shall subnut the audit report through independent menitoring consultant and same
shall be submitted to this agency.

9. The Proponent shali closely undertake the task of hirds monitoring and same shall be submitted to
this agency along with environmental monitoring reports,

1. This approval does not absolve the proponent of the duty to obtain any other approval or consent

that may be required under any other law in force,

[ 1. This is issued with the approval of Director General EPA Sindh.

Deputy Direetor (Tech-1)
For Director General
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BURJ WIND ENERGY

GENERATION LICENSE APPLICATION

Sharecholding

Burj Capital

51%

JPL Holding Private Limited

49%

100%
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THE COMPANIES ORDINANGCE, 1984
PRIVATE COMPANY LIMITED BY SHARES
ARTICLES OF ASSOCIATION

OF -

BURJ WIND ENERGY (PRIVATE) LIMITED

The regulafions contained in Table "A™ in the Fist Schedule fo the Companigs
Ordinance, 1984, {"fhe ordinonce”) shalf nos apply i¢ the Company, except
in so far as the same are expressly made applicable by the said Crdinance,
or these Articles. The regulation for management of the Company, and for
the obseivance thereof by fhe members of the Company, and their
representatives shall, subject as oforesdid ond fo any exercise of the statuiory
powsr of the- Compdany in reference fo the repedl or alteration of or addition
to ifs ragulafions by Special Resolution es prescibed by the sald Ordinance;
be such as are confcinad in 1hese Articles.

ANTERPRETATION

2.

2.4

In the inferprelation of these Arficles, the following expressions shall have the
foliowing meanings, unless repugnant to or Inconsistent with the subject
Arficles.

2.1 "Ihe Ordinonce” means the Cempanies Ordinance, 1984, of any
stafutory modiflcation or re-enaciment thereof for fime belhg in force
in: Pakistan;

2,2:  "Board" meons o Board of he Direclors baing the first Directors of the
Company under the Ordinance and thereafter as elecled by the
shareholders, fo acl on ther behalf in ihe management of the
Company affairs;

231 “The Company” or “This Company" means BURS WIND ENERGY
. (PRIVATE} LIMITED;

"The Directors” means the Direclors and Altemnate Directors for the time

being of lhe Company, or as the cose may be, the Direclars and Alternafe
Diractors assembled at a Board;

2.5:  "Dividend" Includes bonus shares;

26 "Month” means a calendar month;

AT

BURJ

2.7;  "The Office” means the Registered QOffice for the time being of the
Company;
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28 "Parsons” Includes corporalion as well as individuals firm, association of
persons, gic,;

22 "The Register" means the Register of members to be mairtained kept
pursuont fo the Ordinanee;

219 n Writing" means writien or printed, or poarlly witlen and parlly
printed or lithographaed o typewdtian, or ofher substitute for writing;:

201 Walds importing singuicr number include the utal number and vice
verses

2,120 Words imperting masculing gender iclude the leminine gendes,

213 Subject os aforesaid, any words or exprassions defined in the
Ordinance; shall, except where the subject or context farbids, bear the same

meaning in these Atticles.

" PRIVATE COMPANY

3. The Company is a “Private Company" within the meaning of sub section 24
{28} of the Ordinance and accordingly:

{1} No invitafion shalt bie Issued to the public 1o subscribe ior any share of
the Company, )

(2} The numbers of the members of Ihe Company [exchusive of pesons in
the employment of the Company), shall be limited o fifly, provided
fhot for he pupose of this provision, where f'wo or more persons hold
one or more shares in the Compariy joirdly, they sholl be freated as a
singte rembar and

{3 The right to transfer shares of fhe Company is restrictad in manner and

o the extent hereln appecring,

BUSINESS

4, The Company is enfilled o commence busingss from the dale of il
incorporalion. The business of ke Company shall inchude all or any number of
the objects envmerafed in fhe Memorandum of Associolion. The business of
the Company shall be canied out ai such place or places anywhere in
Paklstan, or elsewhere as the Directors may deem proper or advisubie from
time lo fime,

SHARES AND CAPITAL
5. . The authorlzed share capilal of the Company is Rupees 500,000 /- {Rupees
Five Hundred thousand only) divided info J0.000 (Fifty Thousand Only)

ordinary shares of Rs. 10/- (Rupees Ten) each with powers of the Company lo
increose@}se the same and to divide the shares info severdl classes.

ATTESTED

m
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5, The shares shall be under 1he conlio! of the Bocrd of Directors, who may allet
or olherwle dispose off the some 1o such persons, on such lerms ond
conditions and al such fimes, s the Baard of Sireclors think fil, Shares may
also be dliofted for consideration otherwise than the cash,

7. Fully pald shores shol be aioted 1o ol subscribers in the first instance and the
Company shalt not be hound io recognize any equilable. contingont. fiture
or partial cloim to, or inferest in o share on the pert of any person oiher than
the registered shiare holder, save as hersln movided, or saves as ordered by
some Court of competen jusisdiction,

8. The cerlificate of title 1o shares shall be issued under the common seal of the
Compeny,
2. EBvery member shall be entifled to one certilicale for 1he sharas regisferad in

his name, or at the discretion of the Directors, fo severdl certificates, each for
ong or more af such shores,

TRANSFER AND TRANSMISSION OF SHARES

10, Every person whose name is entered s o rmember in ihe Ragister of Members
shait without payment, be enfiled to o ceriicaie vnder the common seal of
the Company specifying the shares hefd by Ihe one or several pesons. The
Company shail not be bound to issue.more than one cerlificole and defivery
of a share cerfificate to any cne ol several joinl holders. shall be sutlicien?
delivery to o,

t1.  The Dlrectors may decline to register any tronsfer of shores to ransferae of
whom fhey do rot approve. and shall be bound. to show any reasons tor
exerclsing thekr discrelion subject 1o the provisions of Section 77 and 78 of the
Ordinancs,

F2. Mo shore con be moflgaged, pledged, sold, hypolhecoled. transtered or
disposed off by any member, fo either member or norrmember, withoul fhe
prior sanclion of the Board of Directors.

13, The iegal heirs, execulorn er adminisirators of o deceased holder shail be he
only persons fo be recognised by the Directors gs having title o the shares, in
case of shares registered in the name of fwo or more holders, the survivors
and the execulors of the deceased shall be ihe only persons o be
recognised by the Company as having any tille to the shares,

BORROWING POWERS

14, Subject lo the provision of the Ordinance, Ihe Direclots may from fime to time
at ihelr absolute discrefion roise or boirow any sum, or sums of money for the
purpose of the Company from banks. firms or companias, particularly a
person holding the ofiice of the Director, and may secure the payment of
money in such manner and upon such terms, and condiions in alf respacts as

they hink fil parliculardy by the issue of debeniures of the;f:‘ornptm? ﬂ!TT E STED
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20.

making, drawing, cccepiing or endorsing on behalf of the Company any
promissary note or bills of exchange, or giving, or issuing any othar secusily of
the Company.

Debentures and ofher securities may be made assignable free from any
equilies between the Comipany and ihe perions lo whom the same may be
issued.

Any debeniuras or ofher security may be lsued af & discount, evemnivm or
othersise, and with any special privitege o5 1o redemption. surender,
drawing, alletment of shares, attending and voling at genaral rmeeting of fhe
Company or subject 1o complionce of the provisians of the Grdinance.

RESERVES

The Directors may, from time 1o lime, betore recommending any dividend, set
aside out of the profif of the Company. such sums as they think it as g
teserve for redermplion of deberdures, of to meet contingencies for
equaization of, or for special dividends, or for rabuilding, repoling, restoring
replacing, improving . maintoining or alterdng any of ihe property of the
Company. or for such olher PUpOse as the Dirscton may in their absolule
discreton think conducive o the inferasts of the Company,

GENERAL MEETINGS

A General masting, to pe caled annudal genarat meeling, sholl be helw, in
accordance with the provistons of section 158, within aighisen monihs from
the date of incorpordtion of the Company, and thereafter once af feas! in

every year within a period of four manths tolldwing the close of ifs finoncial

year, and not more than fifteer months affer the holding of ifs iest, preceding
annual general meeting, as moy be determined by the Directors. ‘

The Directors may, whenever they think fit, call an exira ordinary general

meeting of the Gompany, whersby also be called on such raquisftion. or In
detault may be called by such requistlionists, as Is provided by section 15 of
the Ordinance,

NOTICE AND PROCEEDINGS OF GENERAL MEETING

At least Twenly-One days' for o genetal meetings finclusive of Ihe doy on
which the notice is served or deemed fo be served, but exclusiva of the day
for which hofice is given) specilying the place, the day and the hour of
meeting and, in case of speclal business, ihe general nafure of that business,
shali be given in manner provided by the Ordinance. 1o such persons as are
under the Ordinance, or the regulalions of the Ceompany. entiled 1o receive
from the Company, but the accidental omission to give nolice to, or ihe non-

receipt of notice by any member shall not Invalidate the proceedings af a%

generai meeting,

TESTED
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2.

22,

23,

24,

25,

26,

All businesses shall be deemed speciat if i transacted al an exiraardinory
general meeting, and dlso are framacied af annudl greneral meeting, whi
the exceplion of declaring dividend, ihe consideralion of the accounts,
balance sheet and the reports of the Direrfors and auditors, the election of
the Dirgctors, the appoeiniment of, and the fixing ot the remuneration of the
auditors,

GUIORUM

No business shall be transacied al any general meeling unless a quorum of
members is preserd of that time when the meefing proceeds to busingss; save
as herein otherwise provided, membars having fifty percent of the vOoding
power present In person or fraugh proxy and two members pesenally
presentwill comprise quorum of ihe Company's mesting.

It within haail an hour fror the time scheduled for the meeling, a quaruem is not
wresent, the meeling, if colled upoen the requisiion of members. shall be
dissolved: In any other case, it shall sfans adiovrned to the same day in the
nexl week af ihe same ime and piace, and, it ol the adjoumad meefing,
querum is not prasent within half an koue trom e iime schedded for the
maeeling, e members present beitg not tess than two, shalfbe o guoum,

The Chdiman of the Board of Direciors, # any, shall preside as Chairman at
evaly general meefing of the Company, but Ethere is no such Chalrman, o if
ol ony meefing he s nol prosent within fileen -mindes alier the time
scheduled for the meeling. or i unwiling 1o act as Chairman, any ane of the

- Directors presen! may be elected to be Chairman, and i nene of the

Birectois is present, or willing to act as Chairman, ihe mambgrs present sholl
Ghoose ane of thelr numbaer o be (ha Choinnan fora magling.

The Chalrman may, with the corsent of any meeling at which the quorum #
present {and shall if so directed by he mealing). adjourn the meating from
time 1o time, byt no business shail be transacied of any adjoymed meeting
other than fhe business latf ynfinished o the meeting from which the
adjoutnment taok ploce. When the mesling & adjourned for ten days or
rmore, nofice of the adjouned meeting shalt be glven as in the case of an
original meeting, Save as aforescid, if shali not be necessary 1o give any
nofice of an adjournment of he business 1o be framsacted al an adjsumed
rmaaling.

Al any general meeling. a resolution but 1o the vote of the mesting shall be
dacided on a show of hands unless g pollis (before or on the declaralion of
the show of hands) demanded. Uniess o poll Is so demanded, a deciaration
by the Chairman that o resolution has, on o show of honds, being carred, or
caried unanimously, or by porficulor mojority, or logt an anry to that effect in
the book of the proceedings of the Company, shall be conclusive evidence
of the fact, withou! proot of the number or proportion of the votes recorded
infavour of, or against that resclution,
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27. A pol may be demanded only in accordance with the provisions of section
F47 of the Ordinance.

28, If & poll'is duly demanded, i shall bé faken in accordonce with the manner

laid down in section 148 of the Ordinance, and the result of the poll shall be

deemed to be the resolulion of the meeting ol which the poll was
demanded.

29. A pol demanded on the election of Chaoiman or on o guestion of
adjournment shafl be taken at once.

30.  in the case of an equality of vofes, whether on a show of hand or on a poll,
the Chdirman of the meeting af which the show of hands take ploce, or at
which the poll is demanded, shall have, and exercise, a second or casting
vote,

YOTES OF MEMBERS

31.  Subject to any rghts or restiictions for the {ims being attached to any class or
classes of shares, on a show of hands every member present in person shall.
have one vote except for election of Direclors, In which case, the provisions
of sectlon 178 of the Ordinance shall apply. On o poll every membsar shal
have vofing rights as laid down in section 14D of the Ordinance.

32, A member of unsound mind, or in respect of whom an order has been made
by any Court having judsdiction in lunacy, may vote, whether on show of
hands, or on « poli, by his committee or ofher legat guargion, and any such
-committee or guardian may, on d poll vote by proxy. :

33.  Onapoll votes may be given sither persondlly or by proxy,

34, {1} Thelnstrument appoinfing o proxy shall be in wiiting under the hand of -
the appoinier or of his attormney duly autharized in writing. A proxy must
be o member.

(2}  The instrument appointing a proxy and the power of atterney or other
autherity (if any} under which it is signed, or o notarially cerfified copy
of that power or autharity, shail be deposited at the registered office of
the Company not less than forty-eighit hours before the time for holding
the mesting al which the person named in the instrument proposes to
vote, and in default the instument of proxy shall not be freated as
vollicl,

reciox | | ATTESTED

35. The number of Direclors shall not be less than two. The following persons shall
be the first Directors of the Company and shall hotd the office upto the date
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of the First Annuail General Meefing unless earller removed by the members in
ageneral meefing.

1. Arooj Asghar
2. Wasim Ahmed Barlas

36, The remuneration of the Directors shall from fime 1o time be determined by
fhe Company in Board of Directors meeling subject 1o the provisions of the
Ordinance.

37. Save as provided in Section 187 of the Ordingnce, no person shall be
approinted as a Director unless he s o membar of the Compoany.

POWERS AND DUTIES OF DIRECTORS

38, The business of the Company shatl be maneged by the Directors, who may
pay all expenses incured in promoting and reglsfering the Cempany, and
may- exercle all such powers of the Company as gre not provided by the
Crdinance or any stalutory modificafion theraof for the time being in force, or
by these reguldfiofns, required te be exarcised by the Compaony in general
meeting. subject nevertheless ta the provisions of the Oidinance or to any of
these regulalions, and such regulalions being not inconsistent with tha
aforesaid provisions, as may be prescribed by 1he Company in general
meeting, but no regulations made by the Company in general meeting shall
invafidate any prior act of the Directors which would have been valid if that
regulation had not besen made.

3%. The Directois shall appoint a chief executive In accordance with the.
provisions of sections 198 and 199 of the Ordinance,

DSQUALIFICATION OF DIRECTORS

40 Mo person shalt become the Direcior of the Company if he suffers from any of
the disabilities or disqualiications. mentioned In section 187 of the Ordinance
and, If already a Director, shall cease to hold such otfice from the date he so
becomes disqualified o disabled.

Provided, however, that no Director shall vacate, his office by reason only of
his being a member of any Company which had entered inte contracts with,
or done any work for, the Compony of which he is Director, but such Director
shallt not vole in respect of any such contract or work, and If he does so vote,
his vote shalt not be counted, .

PROCEEDINGS OF DIRECTORS

4l.  -The Directors may meet together for the dispalch of business, adjourn and
otherwise regulate their meetings, as they think fit. Questicns arlsing at any
meeting shall be decided by a majoiity of votes, In cose of an equality of

votes, the Chairman shall hove and exercise o secondfr‘-c‘:ggﬁ?% votaﬁﬁ" T E STE B
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Chief xecutive shall, at any time, summon a meeting of' Ditectors, Il shatl not
be nacessary to give notice of o meeting of Direclors 1o any Director for the
fime being absent from Pakiston,

42 The Blrectors may elect the chairman of their meelings and delermine lhe
perod for which he is to hold office; BUL, it no such chairman is electad, or it
at any meeling the chalrman is not present within len minutes after the time
appointed for holding the same, or is unwiling fo act as chairman, the
Dirsctors present may choose one of fhelr number fo be chalman of the
meeflng.

43, Avesolution in willing signed by seventy five percent majority of Blrectors tor
the time being entifled to receive nofice of ameeting of the Directors shall be
as valld and effectual as if It had been passed at a meeling of the Directors
duly convened and held.,

ELLING OF VACANCIES -

44, Af the fist annual generdl meeting of the Company, dll the Directors shall
stand refired from office, and new Directors shall be electfed in their place in
accardance with section 178 of the Ordinance for a term of three years.

48, A retiring Dlrector shall be eligille for re~glgction,

46.  The Direclors shall comply with the provisions of sections 174 1o 178 and
sectlons 180 and 184 of the Crdinance relaling to the election of Direclors
and maitess anciliary (hereto,

47, Any casual vacancy occurring on the baard of Directors may be filled up by

: the: Directors, but the person so chosen shail be subject to retiemant at the
same fime os if he had baceme a Director on the day on which the Director
in whiose place he is chosen was last elected as Director.

48, The Company may remove o Director but only in accordance with {he
provisions of the Ordinance, :

DIVIDENDS AND RESERVE

49.  The Company in general meeting may declare dividends, but no dividend
shall exceed the amount recommended by the Directors, No dividends shall
ke paid atherwise than out of the proflls of the Company.

THE SEAL

50. - The Directors shail provide for fhe safe custody of the Company seal and the
seal shall not be affixed to any instrument except by the authority of a
resolution of the Board of Dlrectors, or by & committee of Directors authotized
In that behalf by the Directors, and In the presence of of least one Direcior or g
Coempany Secretary: and such Director or the Company Secretary shall sign ATT E STE D
every Instrument {o which the seal of the Company is so affixed in his/her
pressnce.
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5.

52,

53,

AUDIT
54,

55,

The Directors shall cause fo be kept, proper books of account as required
under section 230 of the Ordinance.

The books of dccouni shalf be kept al the regi_stered office of the Company,
or af such ofher place as the Directars shall think fil,

The Direclors shall, under sections 233 and 236 of the Ordlnance, cause 1o be
prepared, ond ioid before the Company in general meating, such profit and
loss accounts or income and expendliure accounts and balance sheets duly
audited, together reports as are refeired to inthose sections,

Once at least in every yeor, the accounts of Ihe Company shall be audited
and the coreciness of profit and loss acgounts, or income and. expenditure
accaunts and bdlonee sheet ascertained by an auditor or auditors, and the
provisions of the Oudinance in regard to audil. and the appoinfment and

 qualification of auditors, shall be observed.

Auditors shall be appointed and their duties reguiated jn accordance with
sections 252 to 255 of the Ordinance.

WINDING UP

56.

if the Company is wound up, whether voluntarlly or otherwise, 1he licuidalor
may, with the sonction of o special resolufion, divide amongs! the
contribuiores. in specie or kind, the whole or any part of the assets and
liakilifies of the Company, subject to the seclion 421 and other pravisions of
the Ordinance, as may be applicable.

INDEMNITY

57

58,

Every Director, and other officer or servant of the Company shall be
Indemnifled by the Company against, and it shall be the duty of the Direciors
to pay out of the funds of the Company, ol cosls, lasses ond expenses, which
any such officer or servant may Incur or become liable to, by reason of any
contract entered into of thing done by such officer or servani as such In any
way In the discharge of 1he dufies of such officer or servcni including
traveling expenses.

No Direcior or ofher officer of the Company shall be liable for the acts,
recelpts, neglect or defaull of any other Director or officer, or for joining in any
recelpt or other act for conformity, or for any loss or expenses happening to
the Company through the insufficlency or deficiency of fille lo any properiy
acquired by order of the Directors for, or on behalf of the Compcmy or for the

-10-

BJ JW

insufficiency or deficiency of any security or mvestmemJn-" of uptm Wﬁ*ﬁﬂ‘ﬁr E S TE D

Ty ht’rﬂﬁﬂ! PRI 1 1"!‘-'}

Av b i by \4
/D;

ﬂﬁmgp‘ﬂv LY a b A L L
Cgav&a o B 33 bno dadh ]




of the money of the Company shall be invested, or for any loss or damage
arising from bankrupicy, insalvency or tortyous act of any persen with: whom
any money, securities or effects shall be deposiled, or for any loss
occasioned by any emror of judgment or oversight on his part, or for any other
loss, damage or misfariune, whalever wiich shalt happen in the exacution of
his .office; or in relation therete. unless ihe same happeris 1hrough his
dishonesty.

NOTICES

52, {1} A nolice may be gven by the Company fo any member elfher
pesenally. or by sending it by post lo him o his reglstered adciress or lit
he has no registered address In Pakistan} fo the dddress, it any, within

- Pakistan, supplied by him o the Comparyy for the giving af nolices o him.

(2} Where a nofice is sent by post, service of the notice shall be deemed 6
be effecied by propedy addressing, prepoying and posting a letter -
containing the nolice, and unless fhe confrary s proved, o have been )
~effecled al the lime of which fhe leiters would be defivered In the
ordinary course of posi,

40, A notice may be given by the Company to the joint-holders of the shere by
giving the notice 1o the joint-holder named first in the register In respect of the
share. )

ARBIRATION

61.  Whenever any difference crises between the Company on the one hand,
and. any of the membars, thelr executors, administrotors or assignees on Ihe
other hand, fouching fhe infert or corsfruction, or the incidence or
consequences of these presents, or of the stalule or touching any thing then
or thereafter done, executed, omilfed, or sulferad in punsvance of these
presents, or of the statute or fouching breach or dlieged breach, or othemise
ralafing to the premises, or to any stalute effecting the Company. or fo any of
the affairs of the Company, including the fixing of the fair value of the shares
of the Campany: every such ditference shall be reflared fo the decision of an
arbitrator 1o be appeinted by ihe parlies in difference, or it they cannet
agree upon a single orbitratar, to the decision of two arbifrators of whom one
shall be appoinied by each of the parties in difference, or any umpire to be
appointed by the two arbifrators,

SECRECY CLAUSE

62.  Every Direcior, manager, member of the -committee, officer, servant,
accountant or other person employed In the business of the Company shall, if '
SO require by the Directors before entering upon his dutles, sign o declaration
pledging to observe o sihcl secrecy respeciing oll transactions of ihe
Company with the customers and the state of acoounts with indiviciuals,

matters relading thereto, and shall by such dedlaration pledge himself nof MTE gTE D

reved any of the maotters which come o his knowledge in the discharge
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N,

his duties, except when required to do so by the Direclors, of by a Court of
Law, and except so far as may be neceassary In orgler {0 comply wilh any of
the provisions in these presents contained.,
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THE COMPANIES ORDINANCE 1984
PRIVATE COMPANY LIMITED BY SHARES
MEMORANDUM
OF
ASSOCIATION
OF

BURJ WIND ENERGY (PRIVATE) LIMITED




THE COMPANIES ORDINANCE, 1984
{PRIVATE COMPANY LINMITED BY SHARES)

Memeorandum of Associalion of

BE}RJ WiND ENERGY {FRIVATE) LIM!TED
The name of the Compuany shall be; "BURY WIND ENERGY PRIVATE] LIMITED",

The Registered Office of the Company shol be situoted irv the Province of
Sindlh, in the slamic Republic of Pakistan,

The objgcts for which the Company s estabshed are all or any oneg or more
of the following: -

To camy on, primorily, the business of power generalion, os independent
power producer of wind, thermal, hydel, nuctaar, solar, steam, and/or any
ather aliernoiive 7 renewable energy sources, and bio-energy. ’

To generaie, produce ond sell power 1o ulilily comparies, powor dishibution
natworks and orgonizations in ihe power seclorn, withirr and oulside the
country,

Ta set up, operole and monage one or mere Power Plants in order lo
generate, sell and supply electicily o Industrial and other consumers,
through distribulion networks esiablished, owned ang operaled by lhe
company ifself or by any other person, corporate body, aulonomaous or semi-
autonomous corporalion er aulthority or local hody, and for that purpose o
acquire land, whether freehold or leasehold, machinery and aguipment, andg
construct, instalt, operale ond mainlein thereon power houses, civil ang
mechanicol works and struciures, grid stalions, fransmission lowers, power
lines. buifdings, wotkshops and other [ociitias as may from fime to lime be.
recessary ior the atlainment of 1he objects of the company.

To soke over, acquire, renaew, unilize and hotd any expltoralion, prospectng.
development ang production concessions of whalever nalure or otharwise
acauire any estale or interasl, develop resources of work, dispose of or
otherwise fum to account fund or sea beds in from, ond 1o seorch o or
participete i the exploration for petroleum or any other off In any from,
asphalt, bitumen or similar substances, or natural gas. or any substance, used,
or which may be capcble of use. ond fo orgonize, equip and employ
expeditions, experds and other agesls and fo cany oul driiling ond olher
exploralory oparalions, and lo establish, and operafe oll and gos wells and
olher undertakings to. estimate the reserves of oll and gos and for the
extraction of any of the oforescid substances,

Yo produce, refing, sell, supply, market, distribute, transport and ofherwise

cispose of crude oll, condensate LPG, NGL and Natural Gas and refinery
gases and by-products pursuant to any of the objects mentioned in this

ATTESTED f,ﬁ
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Memortndum for domestic, commercial or industric! uses or for lkghting,
heating power generation or any ofther purpose wheilsaoever.

To cany ouwl eonstruclion, instcllation, erection o ydel, Steam. tharmal,
nuclear, geothemmal power station. solar energy projects ond wind forms.

fo undertake business in he areos reiosing {o hydal, thermal, solar, energy &
wing  pawer  instaliotions.  condrobs, prolection.  communicalion  and
instrumentation syslem for pawer plants, subsicions, indushict instaliation end
pumping compressor slalions, eneigy convelsalion system.

To offer and fo engaye in supply, implemeniclion and insiaafion of EMV ond
HV transimission lnes, medivm ang low vollage evertheod and undergrouricl
distiibutions network. high volioge undergeound caldes, ond low volldge AC
and PC Instaliations. rectifier, copaciter instaiialions and consumer services,

To ecaity out complete electificafion of industral _ unils, munigipal
electrifieations, seaport and airport lighting systems, cathode and ligh tritvg
protection installafion, :

To act o contracfor, sub-contractors, advisors,  designers,  supervisors,
purchasers, projact monagess  wilh regards, 1o tumkey constuclion,
davelopgment. improvement of Hydel, Wingt, Steom. thermal and Nuclear
Power Stations, Grid-stations, Transmission and Distribulion Lines, Chvit Woriss
and work of every descriplion connectad with. power reloled sector in

" generol, and o el os confdatons, ogents. estmalors, evel HMOLS, QRptoRars,

surveyors {or any olther eleciical and mechanica work of any kindg,
whatsosver, anywhere in the world, subject 1o the approvat of authorly,

o act oy slechicoymechanical/civit work confraciors o local and fomign
Govemments, agencies, authorities, municipaliles. autonomous corporations,
priverte and public companies in power sacior,

To represet deal and trade in all kind of power and energy refaled plonts,
furbines, equipments, products, catdes. fermination equipment. tools,
accessories, technologies and services.

To apply for and obtain necessary consents, permissions and iicenses fram

relevant government, siofe, tocal and ofher oulhorities for enabiing the
Company to cany on any of ifs objects info effect as and when required by
fove,

To enter info any arangements or agreements with any aulhorities, Central or
any Provincial Governmeni, Municipal, Local of olherwise and {o obidgin from
any such authority any rights, privileges, rebates, licenses, Parmils and
conhcessions which the Company may consider desirable o obitaln and 1o
carry out exercise and comply with such arrangsmients, agreements, rights,
privileges, rebales and concessions,

To manufocive construct, equip. mainfain, erect, lay, epuiﬂﬁ!‘mm ST E D
erebyi

wressure control, metering stations, gas works and works conne

-3.
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20,

21,

22

with all necessary machinely and apparaius, pipes, mains meters, conduits.
services pipes, lamps posts, and ather materials ancd apparatus for supplying
gas for heating, motive power, industrial, commercict, domestic, pra-sicessed
concrete praducts, structures, bheam, pillars, gilders and shruaiorgt materiol lo
be used in the building of power planis and to cany oul eivii work.for ihe
constriciion of powear plkards and any other purpose whaisoever,

to corstruct, arect, equip, manicin, improve and work or aid in, conlibule or

subsatibe  fo  the  donslruction,  ereclion,  equipment.  maintenance,
improvement and working of any raitways, ramways, piers, jelfies, wharves,
docks, roads, conol., wolerways, wolerworks, reservoit tonks storige
installations, pipe-lines, mills, faclonies, relinedss, laberalonies, sleciic works,
gaswdrks, hydrautic and  ofher  waorks, tedagraphs, lelephones. piond,
machinery, appliances, dweliing houses and other buildings.

To acquire, work and dispase of, and dealin any mines, metals, ninercls. clay
and other fike sUbstancas and to cacauire, refine, prepare for morket,
produce, monwfocture, deal in or Gherwise tum to account any miner,
animai or vegetable substances or products,

To cany on the business of eslimation, diowing up of specificatians for works
relating to mechanical and electical enginaering.

fo cany on the business of electrical engineers, electiclons. engingers,
conlractors. consyllants, agenls and manufacivrers of eleclicadl plent.
tmachinery, equipment and apparotus, and of generating, producing and
supply fght, heot, sound and powser by eleclicily, golvanism, mognelism or
Ciherwise, suppliers of gleclicity whether for the purpose of light, heat. miolive
power, ielephonic, lelegraphic, indusirict or olher purposes and generally o
install, execule, provide, work and maintain il necessary plant, meachinery,
equipment. cables, wires, accumulaiors, lamps exchanges. telephones andg
apparatus.

To Garry on the work of heavy steel fabrication for power planls, transmission
lines and other sfael struciures within the scope of the object of the
Comprany,

fo  wunderlake  engineering, design, esweclion,  instaloton teasting  /
commissioning and maintenance of electical powst, commynication and
mechanical works os well as cerlain civil engineeting and environmental
projecls relalad to power based industry.

Te purchose or otherwise acquite, produce, monulasture, refing, keat, pgrify,
blend, reduce, distil. slore, ransport, markel, dishibute, supply, seff and
otherwise dispose of ond generally lrade in'any and ol kinds of pelroleum
and petoleur products, oils, gas. hydrocarbons, petrochemicals, asphal,
bitluminous substences and the products ond by- products which may be
gerived, produced, repaired, developed, compounded, made or
manuiaciured there from and or acquire and take over the running or likely
to be running buysiness of alike nature with or withou! assels, Hahilities. rights,
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23.

24,

25.

26.

27.

.28

29,

privileges, goodwill, registration, frade mark, import and expart registration, or
any ofher facilifies.

To Garry on the bushess of ol and patroleum, fcbricq!e, confract, erect, lay,
and mamnfaciurars of pland, reachinery and apporatus for oif and pefroleum,

- gos and chemical installations and  to puichese or gtherwise acquire,

produce, mdnufacture, refine, heat, purfy, blend, (educe. dill store.
rarsport. market, diskibute. supply, sell and otherwise cispase off ang
generally trade in any and all kinds of petroleum and peiroleum producs.

To by, sell, manuiaciure, Tepalr, aier iImprove, of othensdse tra, aschange,
Hire, tef-out on Hig, nport, exporl and deal in all wiorks, piand, machinery,
taels. engines, fonks, Gylinciers, volves, regulatars, tesiing squipment, tools,
vtensis, appllonces.  equipment, stoves, heolers, apparclus,  wlengis.
substances, row malerials, chemicals, natural gaos. diquefied pelroleurn gas,
fued oil, cool, bricands, articles ang things and fo manutacture, experiment
with. rander marketable and deal in ol products, appliconces, equipmen),
apparatus, products, materials, substances, orllcles and fhings copable of
being usedin any such business as ciaresald or requirae by any customers of,
or pasons having deading with the Company, o any such ether compony o
body os herein mentionad, or cammonly deall in by, persons engoged in any
such business, or which may seem capable of being profifably  deal with in
connection with ary of he said business and to mohulachre, experiment
with, render morketfoble ond ofherwise freal ond deal i ot products ang
residuat and bya-products inclaental 1o, or oixtGined, or capubie of being
made use of, in any of he business camied on by the Company or any such
other company or body herein maniioned.

To carry on fhe business as pelroleum engineers, providing consuliancy
services. preporation of leasibililies Tor all sorls of pedrolevm related industries
and o monufacture. buy, sell, impart, expeort and o dect in ol sorts of oft field
squipiments,

To retine, process, formulafe, produce, buy, sel, exporl. impord, indent or
otherwise degl In ol fypas of chemicals, pelrochemicals and petrolaum
industry or any mateiat usad or copabe of being used in the pelochemical
industry, indusirial chemicals or any mixiures, derivalives and compounds
thersof,

To sel up, install, erect, establish, run, conlol, manage and operate an
Industial undertaking for the manufacture, production, formulotion and
blending ot lubricating oils any where in Pakiston.

To own prospect for, explore. acquire by lease, license or olherwise, open
work, develop and maintain natural deposils of gas, pelroteum and other
mineral and chemical subsiances of all kinds and fo cary on and conduct
the business of working, obidining and supplying ta other persons such gos.
oil, pelroleum, and other substances,

To buy, import, export, indent, stock, contract, tender, distribtﬂm,
ATTESTED

secure and grant agency, distribuilon righis, representations an

5.

PreTele)
B‘J ™ Wiy

[Etid
ﬁ!‘“ﬂﬂ\l?
PPV L v

TR
‘L.Ji e

L1l
L,

LAY
vi,rsnf



30.

3t

32

33

34,

35

36.

daegt in ony monner in gaies of all kinds ond gos plant, machinary,
instrtuments, Implements, appliances, equipments, lools, dies, presses and
Qpparccrus,

To cany on the business of contractors, suppliers and manutaclurers of gas
regulators and component parts of gos opplicnces and of olher buildings
and works, melers, pipes lilings machinery.” appoioius. convenient or
necassary for the purposes of he Compony, and connechion wilh power
generaling plant for the generation ol'eleckic power and o in connection
with supply, Frarsmission ang distribulion of slectde power,

To monufacture, sell, deat in, et for hire, fix. rapalr and remove ratural gos
apparatus, appliances and (itlings, engines, metors, indices, apparclus for
testing aned mecsurement, sioves, cookars, gassings. anges. pipes. maolns for
lighfing. heating, molive pawer. vertiiafing, cooking, reldgerating or ony
other purpose,

fo carry on the business of nafural gas engineers, conracions, agents,
manutactorers of plant, machinery, gas apparatus and works for fhe sole,
suppy, diskitution, storage, use, fegulalion and madasurement of gos,

To cany on ol or any of the business of storing, transporting, fransmifting,
disiribiing, supplying and exporting natural gas for lighting, hedting, motive
powaer. generation of elechicily, or any ofher purpBose whatseaver,

To establish, provide, mainiain and conduet or otherwise subsidize research
laboratories and  expedmentol workshaps for sclentific and  technical
research, experments and fosls of kinds; and to promote siudies and
research, bofh scienfific and lechnical investigalions and inventions by
providing, subsidizing, endowing or assisting faboratories, workshops, fbraries,
fectures, meefings and conferences and by providing or contdbuling o the
scientilic or fechnicat professors or teachers and by providing or contributing
lo the award of scholarships, prizes, granls fo stucies or clherwise ang
generally fo  encourage, promote and reward  studies, resaarches,
investigations, experiments, tasts, and Invenlions of any kind thal may be
considered fkely 1o assist any business which the Company s authernzed fo
caTy on, .

o cory onin ofl or any of the branches of the Company off or any of the
business of dedlers in natural gas and any component, constituent, product
or bye-produc! 1hereo, wharfingers, merchents, cariaers, shipowners and
Charferers, lighfermen, berge owners, factors and brokers and oft other
kindred business usually carded on by gas companies and to freat andd tum lo
account in ony manner whalsoever natural gos or any  compaonent,
constitvent, product or bye-product thereof,

To cary on business and obiain licenses tor shipping agents. clearing and
forwarding aganis, purchasing and indenting agents, selling agents, {excepl
managing agent} on such terms and conditions as the Company may fhing
propert, subject to any permission as required under the law.
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38,

32,

40,

41,

42,

43,

44,

To camry on and underiake rading business of dlt sorts and to act as indenters,
Importars, exportars, fraders, suppliers, and commission ggenis of products,
commeodities and materials in any form or shope manufachured or supplied
by any cerapany, firm, association of persons, body, whether incomporgted or
net, individuals, Gevernment, Semi- Government or any local avthority,

Te apply for, tender, olfer, accepl, purchase or otherwise acquire any
contracts and concessions tor or in relafion 1o the projection, execulion,
carying out, Improvements, management, adminishation or control of works
arid conveniences and Undetigke, execute, carry ouf, dispose of or elhenwise
turn to aceount the same.

To camy on the business of general order suppliers including Govemment,
Semi-Government Agencles. Armed Forces, Army, Millfary or Bafence and to
act as commission agents, indenters, fraclers, general merehiants, wholesalers,
retallers. dedlers, disfibutors, stockists in any goods or preducts or within the:
scope of the object of the Company and subject o any permission required

_under the taw,

To camy on in or oulside Pakistan the business of manufacturers, imporiers,
exporters, indenters, transporters, dedlers in all arficies ahd commodities akin
o or connectad with any of the business of the Company capable of being
convenienily caried on or necessary for the promotion of the objects herein
contained, ds permissible under Jaw,

To invest and deal, from lime o fime, wilth the surplus mioneys of The
'Compony: hot required for its main business in any mannar and in particuicr fo
accumulate funds or to acquire or 1o lake by subscrption absolute or
conditional, purchase or ofherwise howsoever angd o hold, and dispose of
shares and other securitles of any other compuny. assoclafion, underlaking in
Pakistan or abroad.

To invest and decl with the moneys of the Company in such new projecis,
companies, works and reseorch as may be direcied by the Governmen! of
Pakistan.

To Caomry on agency business {except managing agency| ond 1o gcquira and
hold saling agencies and fo act as seling agents, commission agents,
manufaciurers' representalives and distibuting agents of and for the
distibution of all kinds of merchandise, goods, commodities, producis,
malerials, substances, arficles and things whether finished, semi-finishad, raw,
under process. refined, frealed or otherwise perfaining to frade and
commerce ond for that purpose to remunerate them and fo open and
mainiain depols and branches.

Te purchase, lake on legse or In exchange, hire, apply for or otherwise
acquire ‘and hold for any interest, ciny righls, privieges, lands. building,
easemenfs. frade marks, palents, patent rights, copyrights, licenses,
machinery, plants, stock-in-trade and any movable ond immovable property

of any kind necessary or convenient for the purposes of or in conn?&pw S T E D
tolus

the Company's business or any branch or depariment 1hereoﬁ
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exarcise, develop, grant licenses in respect of or otherwise furn to account
any propetty, rights and information so acquired, subject o any permission
required under the law,

To acquire by concession, grant, purchasé, barter, license sither absoiulely or
conditionally and elther solely or jointly with others any tands. buiidings,
machinery, planls, equipments, privileges, rghts, ficenses, frade marks,
batents, and. other movaible and Immovable property of any descriplicn
which the Company may deem nocessary or which may seem lo the
Company capable of being fumed fo account, subject fo any permission as
required under the jaw.

To act as representatives, for any person, firm or company and te undertake
and perferm sub-condrocts, and alse gl in the busingss of the Company
through or by means of agenis, sub-contraciors and fo do all or any of the
things menfioned hersin in any part of the world and either ofone or In
collaboration: with others and by or thvough agents, sub-canfractors or
otherwise,

To go infor, buy or otherwise aoquire ond wse any patent dasign, copyright,
license, concession, convenience, innovation, invention, frode maeiks, rights,
privilages, plants, iools or machinery and the fike in Pakistan or elsewhere,
which may for the lime being appear to be useful or valugble for adding to
the efficioncy or produciivily of the Company's work or business, os
permissible under the law.

To acquire and- carry on all or any part of the business or property und (o
uhdertoke ony liabilities of any person, firm, associalion or company's
possession of property sullable for any of the purposes of the Company or
camylng on any businass which fhis Company is authorized 1o cany on and in
consideration for the same, to pay cash or to jssue shares of the Company.

To purchase, bulld, charter, affrelght, hire and let out for hire or for chartering
and dfirelghtment, and otherwlse fo obtain the possession of, and use,
operate and dispose of, and employ or tumn to an acoount ships, Bghters,
barges, tugs, launches, bouls and vessels of ali kinds (inciuding tankers and
fank vessels), marine eauipment, autemobiles, lorries, motor frucks and
traciors, airplones. locomotives, wagons, fanks, cars and ofher rolling stock
and otherwise to provide for ond employ the same In the conveyance of
petroleun and ofhet minarals, movable properties and merchandise of all
kinds, and the transportafion of personnel, employeas, customers and visitors
and lo purchase or olherwise acquire any shares or interests in any ships or
vessels, cirplanes, rallways, motor franspertation, or in any companies,
possessed of of interested in any ships, vessels, dirplanes, rallways and motor
transpartation.

To enler into partnership, fo amalgamate or merge movabie with immovable
and / or 1o buy on all inferests, assets, llabiliies, stocks or to make any
arrangement for sharing profits, union of inferests, co-operation, joint-venfure,
recirocal concession or ofherwise with any person, firm omn)r, Ryl
o]
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51.

52,

53,

54,

55,

57,

58,

carry on or which is capable of being conducied so as directly or indirectiy 1o
benelil this Company ond ic have fareign collabbrations and {e pay royaliles
/ technicod fees to colloborgiors, subject fo the provisions of the Conwanies
Ordinancé, 1984,

To establish, promole or assist in establishing or promoting and subsaribe 16 or
bacome o member of any olher company, essocicfion or club whose objects
are similar or In part similar to the objects ol ihis Company or tha
establishment or promalion of which may e beneficial to lhe Compony, as
perissible undet Hhe kaw.

To open aecounis with any Bank or Bonks and to draw, make, accept,
endoise, execyle, isue, negolinle and discount cheques, promissory notes,
bills of exchange, bills of lading, warronls, depaosit niotes, debenlures, leiter of
credil and othar negotiable instruments andseculfies.

To arrange local and foreign currency loans from scheduled banks, fnduskial
banks ond finencial institutions for the purpose of purehase, manufaciure,
market, supply. export and imporl of machinery, consiruction of factary,
bullding and for the purpose of working capifal or for any olher purpose.

To sell or otherwise dispose of the whole or any part of the undertaking of the
Company, eliher fogether or in portions for such consideration as the
Company may fhink #f and in particuler, for shares, debeniure-sleck or
securifies of any Company purchasing the sarme. '

Te borrow manay by means of loans or other legdd arangziments from banks,
ot other financial insfiiutions, or Directors in such manner as ke Company
may think it and In podicular by Issue of debentures, debenture stock,
perpetual or afherwise convertible Info shares and to mortgage, or charge
the whole or any part of the property or assels of the Company, present or
flure, by speclal assignment or to fransfer or convey thg same absoiviely or
i frusl as may seem expedient and {6, purchase, redeem or payoif any such
securltles.

Te pay dll cosls, charges. and expensas preliminary or incidenlal incurred n
formation or abowt the pramotlon and establishment of the Company and o
femunerate any person, frm or company for services rendered or fo be
rendered in or about the formation or promation of the Company or the
conduct of Its business,

Te remunerafe any person, firm or company tendering services io this
Company, under a contract of employment, managemen! or otherwise,
whether by the payment of cash or by the alloiment of shares or securities af
the Company, during the continuation of such services, the furtherance
fhereof, or termination of such services howsaever,

To give any servand or employes of the Company commission in the profils of
the Company's business or any branch thereot and for the purpose io ender
into any agreement as the Company may deem fit and to procure any

ATTESTED
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59.

60.

41,

42,

63,

64.

65,

66.

67,

servants or emptoyees of the Company 1o be insured against risk of accident
in the course &f fhey employmant by the Company.

To establish ond support o oid in the astoblishment and support of
assecialions, insfifutions, tunds and conveniences calculnted fo bensy
persans who are or have been Directors of or who have been employed by
o who are serving or have served the Company o any ofher Compeny
which 15 o subsidiary or dssoclate of he Company o the cdependenls o
connection of such persons and o grant pensions, gratullies, adiowarices,
reliel and peyments in any efher manner calovialed o bongfil ther parsons
caeschbad herein,

To cany on any ofhar business, whelher manidaciuing or othaerwise, which
may seem 10 fhe Compony capaile of belng conveniantly camed on Iy
connaction with anhy of the ohjocts specitied harein, or calculsled direclly or

indirectly 0 enhance Ihe velue of, or render profiasle, any of the
Company’s property arrghls,

To distiibute ony ol the Company's properly and assels among fhe membars
In specle or in any manner whdlsoever in case of winding up of the
Company,

To guarantee the perfomiance of confract and ebligiations of the Company
in relalion 1o the payment of any looan. debenture-slock, bonds, abifgations or
secufities issued by or in favor of the Company and 1o guaranies the
Paymemt or relum on stch Investments, ’

o cany ou! joint venture ogreamants wilh ofher companies or counlries
within the scope of the abjects of the Compary.

To cause {he Company lo be reglstered or fecognized in ony foreign country.

To do and perfom ail olher acts and things as are incldentat or conduelve o
the atiainment of the above oblacts or any of Ihen.,

To accept, design, display, publish, Iransmit, diskribuie of reproduce in any
form whalsogver, advertsemants ond publicily ond promotional maoledal of
the Company; to acquitg, dispose of, and use advarlistig ime and space in
any media; to develop, produce ond undeilake adverfising, publictty andg
promaotionat campalgng and competitions for sell; o undertake, promote
and sponsor any product, service evenl, individuat or publications which in
the opirdon of the Company will promae, advance or publicize any aclivily
of ihe Company: and generally 1o coiry on the busingss of adverising, public
refalions and publicily consultonts and agents. bul no! fo indulge inlo

business of radio and felevision broadeasting/ transmission,

To accept securties of any pérson or any property or inferest Therain % STED

wheosoever nalure, in payment or putd payment for any servica:gnrqé@
tor any safe or supply made to, or debt owlng from, any sucﬁ!} S
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68.

69,

70.

71,

72,

73.

74,

75,

76,

77,

To (eprasent persons af meelings of locol, nalional and international
erganizetions, and bodles concemed wilh business activities connected or
associated with any of the business of the company, (o provide services of all
kinds 15 such orgonizations and bodies and to negolicie amd enler info
natienal and intermationat agreemenis, and standards relading fo motiers of
concern ‘o inferesf of \he COMPAnyY or persons fepreserded by, of having
dedalings with the company,

Yo borfow monay or securs or discharge any debt or obligation of the
Company In such monder as may be lheught fit by the Company and in
padicular. but without prejudice o securilies of any kind or marigoges or
charges {fixed or tiooling), Tounded o based upon ol or any pert of the
undesriaking, properly, assals and dghts {present and fulurel of the Compony,
or without any such security and upon such terms as to priofity or atherwise o
ihe Comporny shalf 1hink G, and 1o recelve money an deposit and advance
poyments with or withoul alfowance of inlerest thareon, subject fa the
condifions/ restrictions imposed under any oy,

Yo anpply for purchase or olherwise acquire any pajents, gafent dghls, brevels
d’invanfion, foenses, secrel marks, commercikal nomes  and designs,
copyighls. iade marks, servie e licenses, concessions, and the ke, confaring
any exclusive or nonexclusive or finited ight {0 use, ar ony secrel o olher
information as fo any invention which may seem capable of being used for

“any of the purpotes of the Compony, or the acauisition of which moy sgsm

calculated direclly or indirectly 1o benefit the Company, and to use. exercie.
develop, or grani lcenses in respect of, or ofharwise turn o agccount the
property, ighils or information so acguired as permissible under law.,

To  canmy oul joint venture agreements, wilh olher companies or courniries
within the scape of the objects of the Company.

To distibute any of the property of the Company in specie ameng the
members In the evant of winding up or alherwise.

Ta open any current, overdrafl, cash cradit account, fixed acecount with any
banker,

To odaopt such means of making krown the business and / or services of the
Company as may seem expedient and in particular by advetriiing in 1he
press, or In the olher media or by of padicipaliion in exhlbitions,

To employ or appoin any parsony, experts, consullants, ecivisers, CONGCION
{including O & M confraciors!, brakers in connection with the business of the
Company, : ’

To employ and remunerate officiols and seivants of the Compony, or any
person or firm or company rendering services to the Company.

To provide engineering, consleuction, consultancy ond clesign services and
radio and other communication systems and services, and any faclitias
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78,

79,

80,

81,

82,

a3,

a4,

85,

86,

equipment and insiatialions whether related to such services and systems or
otherwise. :

To create any reserve fund, sinking fund, insurence tund, or any ather special

tundl, whether for depreciation or for repaiing, insuring, improving, axiending
or mainteining any of the property of the Company, or for any ofther purpose
conducive 1o the nterests of the Company,

fo eapilalize such portion of the profils of the Compuny as are not distibuted
amang shareholders of the Company In the form of dividends, and os the
direciors of the Cempany may think fit ond fo ssue bonus shares, as fully poid
up, In faver of the sharefiolders of tha Company,

To advance, lease or deposit maney to any person wilth or without taking any
securlly therefare and upon such other ferms s may be thought fif by the
company. buf enly In furtherance of obiects of the COMPGnY,

To insure any praperty, asset, matier or interest ong against any palential
liability or loss of the company or of any ofher parson and the fife or health of
any person for the benefit of the campany.,

To apply for, secure, acqulre by drant, legisletive enaciment, assignment,
transfer, purchase or otherwlse, and 1o exercise, coarry ol and arjoy any
license, and fo exercise, carry out ahd enjoy any license, franchise,
conceassion, right, privilege, authorily, grant: and lo poy for, cid in, and
contribuie fowards canying, the same info effect and do all things required of
fhe company there under,

To apply for, promaote and obtain (clone or with olhers) under any stalute,
order, by-low, charler, rule, regulation or other authorization or enactment,
which may seem calculated, directly or indirecily, or benefit the’ company
and [alone or with others), 1o oppose any bills, proceadings or applications
which may seem calculaied or fikely, diraclly o indirectly, lo prejudlice the
interests of the company or persans having dedlings with the company.

fo sell. dispose of or transfer the business, properly and underdaking of the
company or any asset- or parl thereaf for any consideration which the
company may see i o aécept, and in paeticular {but without prejudice to
the generality of the foregoing), to sell or otharwlse dispose of any of the
debis due or to become due lo the company, o fdctors or others for
collection, and lo enter info any obligations of recourse or otherwise in
connection therawilh,

Ta promote, eslablish, acqulre, subscribe io, or lake any interest in, alone or .

~ with others, any company, body comorate, fund, trust, or other person or

body of persons, whather ihcorporated or not, and whether or not having
objects similar to those of the company,

To purchase or olherwise acquire all or any of the business, property and
llabliitles of any petson carrying on a business, Including all or gréﬁ;igﬁ

g

purposas within the oblects of the COMpAany, of a buslnﬁ
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87.

88.

8%.

%0,

opinion of the company, may be convenlently or odvaniqgeousiy carriad on
by the company, or o business having rights in assets, The acquisition of which
is in the opinion of fhe compdny likely to be In s interest, and fo conduct,

<carry on and expand or liguidale and wing up any such business.

To esfablish, purchase, maintain and contlbule to any pension, providend,
gratuily, supemnnuation, refrement, redundancy, iiury, death benellf or
insurance fuhds, trusts, schemes, enllfies, or policies for the benetit of, and to
give or pracure the glving of pension, annulties, allowances, grafuities,
dondtion, emolumenls, benafils, of any description (whether in king or
otherwise), Incentives, bonuses, assisiance fwhether financial or ofherwle)
and accommodation in such manner and on such ferms as it [Rings §i fo, and
o make paymends for or fowards the insurance of, any individuals who are or
were at any fime in the employmen! of, or directors or officers. of {or held
comparable or equivalent office in}. or actad os cansultants or advissrs to, or
agaenis for the company or any company which § ifs holding company, ot is o
subsidiary of the company or any such holding company, or any persen o
whose business the: company or any subsidiary of fhe company is. In whoie or
n part, a successor directly or indirectty, or any person which & olherwise
alfed 1o or associoted with ihe company, and o ofher Individucls whose
sarvica has baen of benefit (0. the company, or who the company considers
have o mordl claim on the company, and the spouses, widows, widowers,
familles and dependents of any such individuals as aforgsaid: oand lo
estahiish, provide, manage and maintaln ond provide financial assistarcs 1o
wellare, sports and sockal faailities, assaciations, clubs, funds and instutions
which the company considers fikely 1o benefil, or further the inferesls of any of
the aforementioned individuals and spouses, widows, widowars, fomilios and
dependents of any such aferementioned individuals, and to meinge,
mainfoin, support and provide finoncial assislance fo any such facility,
association, club, tund or institution which has been astablished, provided for,
Mmanaged, maintained, supporied or subscribed la, by any person fo whose
business the company or any subsiciiary of the company Is, in whols or in part,
d successor,

From time to lime, fo subscribe or contibute {in cash e in kind} 1o, or to
promote, any charliable, benevalent or useful object of o public characler,
or any object which may in the opinion of The compdany be fikety, directly or
indirgclly. fo further the inferests of fhe compdhy, its employses or ifs
employess or its members,

To do dlf or any of the maties hereby authorlzed in any par of the world,
elther dlone or in conjuncllon with, or as factars, confractors, principass, and
to act os or secretary, reglstrar or adviser or consultant 1o, underiake and

. execute any trust,

1o apply for, assisl In, process. procure and abtain the listing of any of the
securitles of the company, or of any derivative securifles of the company, or
of any Global Depository Recelpis perlaining 1o Ihe securties of the
company, on any slock exchangs in any part of the world; and fo engage
advlsors, consutiants or agents, and o do all acts and things necessary or
incidental for the same,

- 13-
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71

2.

23.

4.

5.

926,

97,

To enter Inte any guarantes, contract of indemnity or surely skip, In ordet fo

secure the performance of any contracts, obligations or cammitraents, wilh
or without conslderation, calculafed ta beneflf the Company or-the holding
conipany of the Company o any subsidiary of the holding company er any
subsidiary of the company, whether by personal obligafion, or by mortgaging
or charging all er any part of the undertaking, properly and: assets {present
and fulure) of the Compeany.,

Generally to do all such other things @s in the opinion of the company are or
any be neidental o conducive fo the alicinment of the above obyjacts or
any of ihem, provided same are not-cantrary 1o lkaw in force.

To do all or any of the above things I any peart of The word as principals,
agents, contraciors, sub-contracters, otherwise and by or ftwough trustees,
agents, subsidiary company or otherwise and elther alone o in conjunction
with olhers, -

Te do all and everyihing necessary, suitable of proper or incidental or
conduclive 1o the accomplishment of any of the purposes or the aftginment
of any of the objects or the futherance of any of the powers hereinbefore sat
forth, either alone or in associalion with olher coporale bodies, firms or
Indlividuals or with any Government outhorty or public or guasi-public
Quthority of any other aulhority, and to do every other act or thing Incidental
or appurfenant to or arising out of or connacled with the business or powers
of the Company or parl thereof, pravidad ihe same be fawiul,

To do all such ether things as are incidental or conducive to the allalnment of
the above objects, this general slafement of objecls being deemed as
enabling and nat in any way as restrictive of the foregolng objects.

the Company shall not engage in Banking Business, Business of an nvesiment
Campany, Nen-Banking Finance Company, Leasing Company and Insurance
Company, Business of managing agency or any unlawful business and
nothing in oblect clauses shall be construed to entifle compaony 1o engage in
such business, directly or indirectly, The Gompany shall noi launch muttilevel
marketing, pyramid and penz schame.

Notwithstanding any thing stated in any objec! clause. the company shall
obtaln such other approval or license from competenf authority, as may be
required under any law for the fime being in force, to undertake a particular

business,

is hereby declared that the word “"Company" save whan used in reference
to this Company shall be deemed lo Include any partnership or olher bady of
persons whether Incarporated or not Incorporated, whether domiciled in
Pakistan or elsewhere and thal in the interprelation of this clause, the powers
conferred on the Company by any paragroph shall not be restricled by
reference fo any other paragraph and that In the event of ambiguity, this
clause and every paragraph hereof shall be considered ifng!epfancjen} and

i
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conslrued in such & way s fo widen and not to restdct the power of the
Company: ’ '

The liabilily of the members is limilod.

The cuthorized capital of the company is Rupees 560,000 /- {Rupees Five
Hundred fthousand only) divided info 50,000 [Fifty Thousand Only) orclinary
shares of Rs.10 [Rupeas Ten} with power fo Incretse the Cpliah of the
company and to divide the shares In the capital for the lime being inlo
several classes and fo atfach therete respectively such preferantial defarrad,
qualifiad or spacial rights, ptivileges or conditions as may be defermined by or
in accordance with the arficlas of association of the company dnd 1o vary,
modiy or abrogate any sucih rights privifeges or condifions In such manner s
may for the time being e provided by the arficles of associafion of Ihe
company, ‘
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