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31.05.2017

Registrar
National Electric Power Regulatory Authority

NEPRA Tower, Ataturk Avenue (East), Sector G-5/1
fslamabad, Pakistan.

SUBJECT: APPLICATION FOR GRANT OF GENERATION UCENCE

|, Brigadier (Retired) Tariq lzaz, Chief Operating Officer, being the duly authorized representative of
Lakeside Energy (Private) Limited by virtue of a board resolution dated 15.01.2017, hereby to the National
Electric Power Regulatory Authority (NEPRA) for the grant of a generation licence to pursuant to section
15 of the Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997.

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

A pay order in the sum of Rupees Three Hundred Thousand Three Thirty Six (PKR 300,336/-), being the
non-refundable application processing fee calculated in accordance with Schedule-ll to National Electric

Power Regulatory Authority Licensing (Application and Modification Procedure) Regulations, 1999, is also
attached herewith,

Chief Operating Officer
Lakeside Energy (Private) Limited



1.1.

1.2.

1.3.

2.1.

APPLICATION FOR THE GRANT OF A
GENERATION LICENSE
UNDER SECTION 15 OF THE ACT AND
REGULATION 3 OF THE AMP REGULATIONS

NEPRA'’s Participation in the Process

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

“(1)  No person except under the authority of a license issued by the Authority
under this Act and subject to the conditions specified in this Act and as may

be imposed by the Authority, construct own or operate a generation
facility.

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

() the type of facility for which the license is applied;

(it)  the location of the generation facility; and

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

to be submitted to the Authority along with the requisite application.

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

Introduction of the Applicant/Sponsor

As required under the Section 24 of Act Lakeside Energy (Pvt.) Limited (the
“Applicant” or the “Company” or the “Project Company”) is a private limited
company incorporated under the Companies Ordinance, 1984, to act as a special
purpose vehicle (the “SPV”) and develop a 50 MW wind power generation facility
located at Jhimpir, district Thatta Sindh (the “Project”). The constitutive




2.2.

2.3.

2.4.

3.1.1

documents, other pertinent details of the Applicant and description of the Project
are annexed herewith as Annex- A hereto.

Project Sponsors

By way of background and introduction, Naveena Exports Limited (NEL) and
Alkaram Textile Mills Pvt. Ltd. (AKTM) (the “Sponsors”) are pursuing
development of a 50 MW wind power project in order to assist Pakistan overcome
its current energy crises. Naveena Group was formed in 1967, as an embroidery
unit. Since then it has grown to become one of the leading manufacturers of yarn
and fabric in Pakistan. The group has expertise in producing both blended and
100% cotton fabrics, which includes fabric, twills, drills, duck, satin, and dobby.

The group’s current production capacity allows it to produce 42 million lbs of yarn
per annum along with 50 million meters of fabric per annum. The group had an
annual turnover of Rs. 9,197,340 in 2014. Their total assets amounted up to Rs.
11,180,461 whereas net assets equaled to Rs. 4,906,471 that year. Naveena’s inajor
customers include: Levi’s, GAP, Next, JCPenny and Jordache. Alkaram Textile
Mills Pvt. Ltd. was founded in 1986 as a vertically integrated textile mill having
expertise in spinning, weaving, processing & printing, cone dyeing and stitching.
It also has self- generated power.

The Group’s current production capacity allows it to produce 1,360 tons of cotton
and blended yarn per month and has one of the largest weaving capacities of dyed
fabric in Pakistan. The group had an annual turnover of Rs. 17,253,157 in 2014.
Their total assets amounted up to Rs. 13,826,825 whereas net assets equaled to Rs.
2,070,250 that year. Alkaram’s major customers include: Carrefour, Kohl's,
Macy's, Walmart, Ikea and West Elm. As such, the Applicant is interested in setting
up a Wind Power Project of 50 MW capacity in Jhimpir, Sindh, Pakistan.

The Project Overview

Project Company

The Company is developing its Project under the NEPRA Upfront Tariff regime.
The Letter Of Intent (the “LOI1”) has been awarded by Energy Department,
Government of Sindh (the “EDGOS”) to the Applicant dated 24 July, 2015. The
Project Company is diligently working towards the early implementation of the
Project. The construction of 50 MW wind power plant on Double Fed Induction
Generator technology will take approximately 15 months from the issuance of
notice to proceed to the project contractors, so that plant commissioning is

A



3.2.1

3.2.2

4.1.

5.1.

expected within 18 months after Financial Close. The LOI for this Project is
annexed as Annex-J hereto.

Issuance of “Letter of Intent”

The project development phase has recently started after getting the Letter of
Intent (LOI) from EDGOS on 24 July, 2015.

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

Wind resources assessment;

Geo technical investigation;

Digital topographic map;

Initial environmental examination; and
Grid interconnection study.

P e T

A complete feasibility study is annexed as Annex-H hereto.

Power Purchaser

The electricity generated from this Project would be supplied to NTDC/CPPAG
The power generated by the Project will be sold for the term of 20 years under the

standard Energy Purchase Agreement (the “EPA”) starting from commencement
of commercial operations.

Site

The proposed Project site is located at Jhimpir, District Thatta, Province of Sindh,
Pakistan (the “Site™). The Site proposed for the implementation of the Project has
been selected by considering the following:

Location in the wind corridor;

Wind conditions at the Site;

Topographic conditions;

Site accessibility; and

Location of the grid with reference to the Site for interconnection.
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5.2.

The site is located within the wind corridor identified by AEDB and the land has
been allotted by the GOS to the project sponsors. The site is located in Jhimpir,
District Thatta, Sindh, which is one of the most promising areas where wind power

projects can be viably installed. The Project site is located 110 km from Port Qasim
Karachi with easy road access.

Lakeside Energy (Pvt.) Ltd is the Project Company for a 50 MW Wind Power Project
to be located in Jhimpir District Thatta, Sindh that is towards the East of Karachi.
The National Highway and Superhighway are the major connecting roads to the
Project site, having a distance of approximately 110 kin from Port Qasim. The wind
farm Project is located in Jhimpir, which is located approximately 120 km from
Karachi, Pakistan’s commercial hub and main coastal/port city. The Project site
consists of approximately 345 acres of land, which was allocated by the GOS to the
Applicant. The Jhimpir wind corridor is identified as a potential area for the

development of wind power projects. The overview of the project site is shown in
the figure below:




5.4.

5-5.

The Project Site is exposed to very strong westerly winds, wind data analysis of the
area suggests that, 80% wind blows from the south west direction. The terrain of
the area is flat with small change in altitude. The proposed site lies under
roughness class 1.5 as there is low vegetation. The site is easily accessible through

metallic roads. The ground is hard and rocky; the subsurface soil also includes clay
and silt.

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

Wind Farms Layout at the Project Site

The wind farms site is in long and narrow in shape, the topography is relatively flat
and the elevation above sea level is approximately 105-160m. There is little
vegetation at the wind farm site.

Topographical and Geological Conditions at Project Site

Topographic conditions

The Project site is on a plain area at an elevation of 105-160m, which is generally
flat, but a bit higher on the northwest and lower on the southeast side. The




landform at wind farm sites is mainly of pediment and the vegetation there is less
developed.

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

Hydrology

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

Site Accessibility

The major section of track from Karachi to the site is via the National and Super
high-way. The track is a multi-lane road. It has a flat terrain, and long and heavy
vehicles can easily navigate through this road. Generally, minor track settlement is
required from Nooriabad onwards to reach site area. The total distance from
Karachi to the site is approximately 120km. There are number of neighboring wind
farms in the surrounding area of Thatta. The site is located in Jhimpir-Thatta,
Sindh that is towards the East of Karachi and within the same corridor as many
other wind power projects. The project site is towards the southwest of the FFC
Wind Project, Zorlu Wind project, Three Gorgeous Wind Project, Hawa Wind
Project, and JPL Power Project.

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

Operations & Maintenance Arrangement




6.1. For With 20 years’ experience, Gamesa is a global leader in the design,
manufacture, installation and maintenance of wind turbines, with over 28,800
MW installed in 43 countries across five continents. Operation & Maintenance
(O&M) is one of the key activities upon which Gamesa bases its development,
having 70% of its fleet under an Operation & Maintenance contract thanks to an
expansion of this activity in over 30 countries.

6.2. The proposed wind farm contains 25 Gamesa G114-2.0MWCIIA Wind Turbines
at 80om hub height for the Company’s Wind Power Project. The output of the
farm will be 50 MW with capacity factor not less than 35%. The project
construction timeline will be around 18 months after issnance of Notice to
Proceed (NTP) with 4 months Pre-NTP. The WTG is sourced from world
renowned wind turbine manufacturer, GAMESA Corporation with a total of 21
years of experience and more than 31.2 GW capacity installed around the world.
GAMESA is the world technology leader in Wind Power.

7. Financing

7.1, The total project cost of US$ 110,132,915 (United States Dollars One hundred
ten million, one hundred thirty two thousand, nine hundred and fifteen) is to
be financed in a debt to equity ratio of 75:25, which is in accordance with the
RE Policy 2006. Further, total debt financing for the project is going to be
funded through a mix foreign and local debt in the ratio of 66:34.

7.2.Detailed information regarding the capital budget and the financing plan is
provided appended herewith as Annex E

8. Selection of Technology

8.1.  The proposed wind farm contains 25 Games G114-2.0MW CITA Wind Turbine with
80 meters hub height for the Company's Wind Power Project. The output of the
farm will be 50 MW with capacity fact or not less than 35% at P9o probability of
exceedance. The project construction timeline will be around 15 months after
isstance of Notice to Proceed (NTP). The WTG is sourced from world renowned
manufacturer, GAMESA Corporation with the total of 21 years of experience and
more than 31.2 GW capacity installed around the world

Specifications of G114-2.0 MW CIIA Wind Turbine)

7




(a) Rotor

(i) Number of Blades 3
(ii) Rotor Diameter 14 m
(iii) Swept Area 10207 m2
(iv) Power Regulation Combination of blade pitch
angle adjustinent, and
generator / converter
_torque control. ]
) Cut-in wind speed gm/s
(vi) Cut-out wind speed 25 m/s
(vii) Survival winq _sB»_ef_a_d 59.5m/s (Maximum 3 sec)
(b) Blades
(i) Blade Length 56 m
(i) Material Composite material
reinforced with fiberglass
through resin infusion
technology.
(c) Gearbox
1) Type 3 combined stages: 1 stage
planetary, 2 parallel shift
o gears.
(i1) Gear ratio 11285
(ii1) Main shaft bearing Cast shaft
(d) Generator
@i). Nominal Power 2070 (kW)
(i1). Voltage 690V
(iii). Type Doubly fed with coil rotor and slip rings
(iv). Degree of Protection 1P54 Turbine — 1P21 Ring Body




. . Main Shaft: Cone Collar, High Speed Shaft: Flexible
). Coupling .
coupling.
(vi). Power factor 0.95
(e) Control System
(). Type Automatic or manually controlled.
Remote monitoring of different parameters, e.g.
(ii). Scope of monitoring temperature sensors, pitch parameters, speed,
generator torque, wind speed and direction, etc.
. Production data event llst long and Qh()l‘t term
(iit). Recording
trends
(f) Brake .
(). Design Mechanical brakes
(ii). Operational brake Aerodynamic brake achieved by feathering blades.
(ii1). Secondary brake Mechanical brake on (hlgh <;peed) shaft of geal hm

Other Details: |

(). Proje.zc.t Cominissioning date26;8k -
(Anticipated) I
(ii) Expected Life of the Project from20 Years
' Commercial Operation date (COD)
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9.1.

9.2.

9.3.

9.4.

10’
10.1.

10.2.

10.3.

Health and Safety

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.

A safety and health supervision department will be established on the wind farm,
which is to be in charge of the education, training and management of safety and
health related issues after 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, maintenance and over-
haul will be established for the daily maintenance of production equipment,
instruments and apparatus. The safety and health supervision department will
provide sound meter and other appropriate inspection equipment, as well as
necessary public education service for production safety.

A comprehensive safety system will be established during the preparation phase,
and carefully implemented during the construction 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.

Operation control of the wind turbine
The main task of the operation control is to ensure an automatic and safe operation
of the wind turbine in all situations by monitoring and constantly keeping the

parameters within the set range as stored in the control computer of the wind
turbine.

To achieve this, a real tiine control system is used, which queries relevant data and
processes it further. The parameters are provided by WT'G Manufacturer and are

adapted to the respective site. The objective is a safe and automatic operation of
the wind turbine in all situations.

When the wind speed is lower than the cut-in wind speed, the wind turbine
remains at a standstill (energy save modus), i.e. only the computer remains in
operation capturing (weather) data. All other systems are switched on only if
required and thus do not consume energy. Exceptions are the safety-related




10.4.

10.5.

10.6.

functions, e.g. the brake system (hydraulic pump). The rotor is idling. When the
cut-in wind speed is reached, the wind turbine will change to 'Ready for operation’
mode. Now all systems are tested and the nacelle aligns to the wind direction. If
the wind increases, the rotor accelerates. When a certain speed is reached, the
generator is connected to the grid and the wind turbine starts producing electricity.
During operation, the nacelle follows the wind direction.

If the set point for tower cable untwists is exceeded the wind turbine shuts down
and the nacelle turns back automatically, i.e. the tower cables are untwisted.
Afterwards the wind turbine starts again automatically. At low wind speeds the
wind turbine operates in part-load operation. The rotor blades remain fully turned
into the wind. In this way, the rotor blades are always in the best aerodynamic
position and operate at optimum efficiency. The rotor speed remains below
nominal speed. The power produced by the WT now depends on the wind speed.
When the nominal wind speed is reached, the wind turbine switches over to the
nominal load range. If the wind speed increases the control systein will adjust the
angle of the rotor blades in such a way that the rotor speed is kept at nominal speed
as far as possible. Thus the wind turbine constantly generates nominal power.
Once the cut-out wind speed is exceeded, the wind turbine shuts down, i.e. the
blades turn by approx. 9oA° into feathered position. The rotor slows down and
idles until the wind decreases below the cut-in wind speed. In this way, the loads
acting on the wind turbine in stormy weather can be significantly reduced.

Sensors are installed in all systems and many components of the wind turbine.
They report the current state to the controls. There are set points given for each
measuring point. They must be kept. If the value deviates from the set point, the
control system reacts respectively. Upon exceeding a certain temperature limit, at
first e.g. the pump of the cooling circuit is switched on. If the temperature falls
below the set point again, the pump is switched off. If another set point is exceeded,
a warning message is sent to the WTG remote surveillance being run from the
substation. The WTG remote surveillance decides what to do by processing all
current operating data. If the temperature falls again below a temperature limit
value, the warning message disappears. When exceeding a third temperature limit
value, the wind turbine is switched off immediately. This third value is selected
such that any damage to the wind turbine can be prevented.

All in all, six parameters belong to one temperature measuring point, three high
and three low temperature limit values. When exceeding certain parameters
regarding the safe operation, the wind turbine is switched off immediately, e.g.
values above cut-out wind speed or pressure drop at the hydraulic system. A soft
braking procedure is triggered in case of external disturbauces, e.g. too high wind
speed or grid failure. In case of safety critical disturbances an emergency stop is




10.7.

triggered to ensure that the rotor slows down as fast as possible. Using the wind
data, the control system calculates 3 second average values. These values are then
used to create a 30 second average value and in turn a 10 minute average value.
These values are used to control the wind turbine. In the case of the wind speed,
the control system applies the 10 minute average value, because otherwise the wind
turbine would shut down too early or too frequently due to the turbulences of the
wind. To prevent damage caused by short but strong gusts, which become lost in
average value, the 3 second average value is also taken into account. Consequently,
the wind turbine is shut down when the 10 minute average value exceeds 20 m/s
or when the 3 second average value exceeds 26 m/s. This gives the wind turbine
comprehensive protection against storms. For safety reasons, a certain delay must
be kept after every shut down before the wind turbine staris again. At low
temperatures, the wind turbine will only restart once the individual components
have reached their relevant start-up temperature. The duration of this warm-up
phase varies depending on the temperature of the components before the warm-
up phase begins. The less the single components have cooled down, the shorter the
warm-up phase. A temperature-controlled startup procedure reduces the stress on

the components during turbine start-up until the optimum operating temperature
is reached.

All relevant turbine components possess maximum operating temperatures which
are monitored. Before one of these temperature limits is reached, the wind turbine
will reduce its power output and can continue to operate.




11. Control of Wind Farms
The propriety wind farm monitoring software will be used for Wind Farm. It offers

comprehensive options to monitor and control a wind farm. The two essential tasks of a
wind farm controller are:

» The optimum fulfillment of the grid operator feed-in regulations
> Ensuring output of the maximum possible power from the wind farm in case
of error (internal or external)

The above tasks can, among other things, be realized by:

Starting and stopping the individual wind turbines in a staggered sequence
Active power limitation.

Reactive power management.

Intelligent set point distribution, i.e., the set point specified for active power
limitation, for example, is distributed among all wind turbines depending on
the available power of the wind turbines according to defined rules.
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12.Metering

12.1.

12.2.

12.3.

Independent current transformers of accuracy class 0.2 s and voltage transformers
of accuracy class 0.2 shall be installed at the substation for providing input to the
Energy Meters. A separate air-conditioned room in the Complex’s Substation shall
be provided. All cabling between the Meters and associated Current Transformers
and Voltage Transformers shall be laid as per prudent engineering practices.

The metering points to record the Mwhrs and Mvarhrs exchange between the
Complex and the Purchaser’s Grid System shall be at the HV Side (132kV) of the
Power Transformer of the Complex. The project will provide a dedicated set of

current and Voltage transformers (0.2FS5 & 0.2 accuracy class respectively), to
feed the main metering system.

The Project's interconnection facility shall be equipped with required protective
devices as per prudent engineering practices. Protective relays, duly approved by
the Power Purchaser, shall be in accordance with applicable 1EC standards.



13.Facility Protection

13.1. The Project shall provide a suitable protection system to cope with the faults
contributed by the wind farm, substation and the grid for safe operation as per
requirement of NTDC. For protection of lines from Complex to the substations,
line differential relays shall be installed with distance protection feature.

As a back up to the above, the following shall be installed:

line over current/earth fault relay

bus bar differential

transformer differential

line over current/earth fault protection on transformer bay

The current and voltage transformers shall be sized with respect to their ratios and
burdens as per the requirements of NTDC Protection department.
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Safety & Emergency Plans for Project

14.Fire Protection

14.1.

14.2.

14.3.

14.4.

The fire prevention design of 132kV boost substation in this project implements
the principle of "Giving priority to prevention, combining prevention with
elimination”. Focusing on the actual situation of the project, advanced fire

- prevention technology is actively adopted to protect the safety, with convenient

use, reasonable economy.

Because the boost substation is near the town, no fire agency is set, but one full-
time firefighter needs to be equipped with. During the initial stage of fire, it is
fought by the control center. If the event of a major disaster happens, the fire
should be put out together with the support of the local fire brigade.

Fire hydrant, sand box, portable fire extinguisher and so on are set in the boost
substation, and configured in every places of the boost substation. The width of
roads inside and outside of the station is greater than 4m, which can also be used
as fire lanes. Each main buildings should have safe exits which are opened to
outside. Power supply for fire prevention adopts independent double loop, both of
which are respectively connected through the 33kV busbar. Water supply for fire
prevention adopts water tank, which is equipped with two pumps.

The fire prevention monitoring system would be set, and the fire prevention
planning would be made during the construction period.

15.Labor Safety

15.1.

15.2.

15.3.

15.4.

During the project construction and operation, adhere to the principle of "safety
first, prevention crucial" to realize a full, whole-process, and all-around
management and supervision and ensure the safe and economic operation of
various types of equipments and the personal safety of the staff.

The hygiene and safety management institution should be set up in the wind farm,
which is responsible for the education, training and management on aspects of
health and safety after the project is put into operation. A part time safety
management personnel should be determined in production department, who is
responsible for labor safety and industrial hygiene daily.

Tour inspection regulation, operation monitoring regulation, and maintenance
regulation should be established, and daily safety maintenance on the relevant
apparatus, instrument and equipment for production should be done.




15.5.

15.0.

According to the features of the project, the hygiene and safety management
institution should be configured monitoring equipments such as sound level
meter, and the necessary safety propaganda apparatus.

The main contents of labor safety and industrial hygiene design are to analyze the
hazard factors which may exist during the operation period ,such as fire and
explosion protection, electrical injury, mechanical injury, and electromagnetic
radiation, and risk factors which are possibly existing in high-altitude operations,
excavation, lightning and electrical protection and other work during the
construction period, to formulate the corresponding measures, establish the

corresponding institution and emergency plan, and put forward a special
investment and implementation plan.

16.Accident Emergency Rescue Preplan

16.1.

16.2.

The enterprise managing and operating the wind farm shall conscientiously
implement relevant national laws and regulations for production safety, perfect the
rules and regulations, put into effect layer upon layer the production safety
responsibility system, enhance the current management of production safety and
on-site safety inspection, and organize production and operating activities strictly
as per relevant regulations. The enterprise shall search out in time any hidden
dangers, rectify and reform the hidden dangers conscientiously, work out safety
countermeasures, assure labor resources material resources and registered capital
required for the production safety, improve the safety education training of
employees, and prevent new accident potential from occurring. The wind farm
shall establish accident emergency rescue system, work out accident treatment
preplans (including salvage preplans and technological preparation preplans) in
view of potentially affected areas, study out operable responding measures, and
designedly organize actual training exercises so as to grasp the preplans, find out
the errors and detects of the emergency preplans in process of training exercises,
hereby work out analysis reports on training exercises, set forth corrective
measures, and finish the improvement of emergency preplans.

The wind farm shall establish an early-warning mechanism, emergency treatment
capacity and accident emergency rescue action project against sudden major
accidents. Corresponding emergency preplans shall be worked out for typical
accidents related to wind prevention and moisture protection etc., and more
detailed, normative and complete accident emergency preplans shall be worked
out for potential major accidents such as typhoon, fire, explosion, electric-power

secondary system accidents, and construction-period major artificial accident
prevention.




17.Training and Development of Staff

17.1.

17.2.

17.3.

17.4.

a)
b)

c)

d)
e)
f)
8)

h)
i)

The Operations & Management (O&M) of the Project shall be managed by the EPC
Contractor for initial 2 years post-COD as Warranty Period O&M under the EPC
Contract. The O&M for years 3 — 8 shall be carried out by the same contractor
under the O&M 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.

The EPC and O&M Contracts shall mention in detail the training requirements for
the operation of the wind farm and the Project Company’s personnel. As per the
Contracts, the Contractors shall be required to provide 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 under their offer. 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 Contractors shall be required to provide special emphasis to the Health &
Safety (H&S) aspects of the Project construction and operations, for which specific
training will be provided by the Contractors 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 Contractors 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:

Procedures for operation and maintenance of the wind farm and its associated equipment.
Awareness and application of safe systems of work and responsibilities of all staff involved
in operations and maintenance duties.

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

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

Working at heights (including ‘emergency plan’).

Working on, at or near rotating plant.

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

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

Working on, at or near hazardous substances (oils, cheniicals, insulators and gases).




)

17.5.

18.

18.1.

18.2.

Confined space works and requirements therein.

The Contractors 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 Practice.

Environmental Impact

10.1 The Applicant has carried out a comprehensive environmental study to
assess the impact of the Project on the environment. The Study titled "Initial
Environment Examination" (IEE) has already been submitted to Sindh
Environmental Protection Agency (SEPA) on 3rd March 2016. 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. The recommendations of the
IEE will be strictly followed along with heed paid to further guidance by SEPA. As
per the EPC Contract to be signed by the Project Company, the EPC Contractor will
be responsible for adhering to the recommendations of the IEE during the
construction phase in order to comply with the SEPA approval, dated 31st March

2016. A copy of the IEE has shall be provided to the EPC Contractor as part of the
EPC Contract.

10.2 The wind farm will be developed in an area which is not under intensive
agriculture use. There is no sensitive habitats with a high ecological value were
found during the field survey on the proposed land and no impacts caused by the
human settlement is expected. The same assessment is made regarding the
possible impacts on soil. No rare or threatened vegetation species grow along the
proposed site or access road. Most of the plants found here have a wide ecological
aptitude and populations large enough to ensure their genetic diversity. The
removal of a small portion of vegetation will not harm the overall diversity of plant

communities in the area. Only raptors use the proposed site as a hunting ground
and for soaring overhead.

19.Evidence/relevant correspondence:

19.1.

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




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

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

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

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

PRAYER

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

A.

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

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

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

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

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

Respectfully submitted for and on behalf of the Applicant:

AN

|

Sincerely, -~ /%)
Mr. Asif Riaz

13 June 2016

-
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L AKESIDE

ENERGY PRIVATE LIMITED i

Extract of Board Resolution Of Meeting Held OniZZ“d May 2017 at its registered office
at B-21, Block 7/8, Banglore Town Main Shaharahi-e Faisal, Karachi.

\
RESOLVED that: Lakeside Energy (Pvt.) Limited (the "Conipany”) shall apply for Generation License in
respect of the Company’s 50 MW power plant located at jhimpir, Sindh (the “Project”), and in relation
thereto, sign all requisite documentation, pay all applicab!é fees and undertake all other necessary and
ancillary acts and deeds. |

RESOLVED FURTHER, that an application for Generation License be made to National Electric Power
Regulatory Authority (the “NEPRA”) with regards to the Project (the “Generation License Application”).

!

RESOLVED FURTHER, that Mr. Brigadier (Retired) Tariq lzaz S/O Izaz Uddin Ahmed Khan, bearing CNIC
No. 61101-3875959-3, the Chief Operating Officer of the Company and Mr. Shahid Abbas S/O Sultan
Muhammad, bearing CNIC No. 37405-6240030-9, be and are hereby authorized to sign the Generation
License Application and any documentation ancillary tﬁereto, represent before and provide any
information required by the NEPRA in relation to the Generation License Application, do all lawful acts
and deeds necessary and ancillary for the processing, completion and finalization of the LPM, and
authorize legal advisors to represent the Company before thé NEPRA in respect of the Generation License
Application. ‘

RESOLVED FURTHER, that resolution was duly passed by thé Board of Directors of Lakeside Energy (Pvt.)
Limited in their meeting held on 22-May-2017, for which the quorum of directors was present.

RESOLVED CERTIFIED, that the said resolution has not been rescinded and is in operation and that this is
a true copy thereof.

RESOLVED FURTHER, that copy of this resolution has been placed in the minutes book of the company.

IN WITNESS WHEREOF, | as company secretary have set my hand as such secretary and affixed the
corporate seal of the Company, thi{ 22" day of May 2017.

2N |

s

Sagib Riaz ‘ Mirza’&imur Ali Baig
Director Company Secretary

- 7/8 Banglore Town, Main Shahrah-e-Faisal, Karachi-Pokistan
i 2]'i'£ll:o(c<;(2-él) 3231 0631-2, 34543181-2 Fax: (92-21) 34310630




H956448

(RTTIR RT B R EDRTR ELTRER

ANTL AT i
L~ 08, Shep # 84, New Ruby fentre,
Y. . ar Read, Reultan Market, Karach| 0 & MAY 2017

b WL A BD (YO
*mnwmcmmlun....u............,........n....,nm No: 63
oL

YA My
aod aieiar

AFFIDAVIT

i, M. Brigadier (Ketired) Tariq izaz $/0 izaz Uddin Ahmed Khan, bearing CNIC No. 61101-3875959-3 being
duly authorized by Lakeside Energy (Pvt.) Limited, hereby solemnly affirm and declare on oath that the
contents of thz accompanying application of Lakeside Energy (Pvt) Limited for generation license,
including all attached documents. in-support, are true and correct 1o the best of my knowledge and belief
and that nothing has been concealed.

DEPONENT

» Signature: _
Name: Brigadier (Retleéd) Tariq 1zaz
Dated: 22" May, 2017

....... AJIESTED|i
) S ||

Fil R ALAM |:
MALL S Advocate l

> OATH COMMISSIONER];
Karachi-Pakistan ’
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VAKALATNAMA

1, Brigadier (Retired) Tariq lzaz, S/O lzaz Uddin Ahmed Khan, bearing CNIC No. 61101-3875959-3,
hereby appoint and constitute Mr. NADIR ALTAF, Mr. HASEEB RAO AND Ms. MICHELLE SHAHID
of M/S RIAA Barker Gillette to appear and act for Lakeside Energy (Pvt.) Limited as our legal
advisors in connection with preparation, filing and follow up of the application before the
National Electric Power Regulatory Authority for generation license in respect of 50 MW power

plant located at Jhimpir, Sindh and represent us in connection therewith.
The above mentioned legal advisors, or any of them, are also authorized to do all acts and things

necessary for the processing, completion, acceptance and finalization of the application for
generation license with the National Electric Power Regulatory Authority.

Dated: 22" May, 2017

Lakeside Energy (Pvt.) Limited

ACCEPTED

RIAA Barker Gillette

68 NAZIMUDDIN ROAD, F-8/4
ISLAMABAD

UAN: 111-LAWYER
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SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN
COMPANY REGISTRATION OFFICE, KARACHI

CERTIFICATE OF INCORPORATION

[Under section 32 of the Companies Ordjinance, 1984 (XLLVII of 1984)]

[ hereby certify that LAKESIDE ENERGY (PVT.) LIMITED is this day

incorporated under the Companies Ordinance, 1984 (XL VI of 1984) and that the

company is limited by shares.

Given under my hand at Karachi this Tweunty Second day of September, Two

Thousand and Fourteen.

Incorporation fee Rs. 14,000/= only

(Sidney Custodio l’en-ci{‘ﬁ)“’ '
Joint Registrar of Companies
Karachi




THE COMPANIES ORDINANCE. 1984
(PRIVATE COMPANY LIMITED BY SHARES)

Memorandum of Association of

Lakeside Energy (Private) Limited

L. The name of the company is “LAKESIDE ENER(JY (PRIVATF) LIMITED™ (the
“Company”). ,
1. The Registered Office of the Company will be situated in the province of Sindh,
Pakistan.
1L The objects for which the Company is established are all or any of the following:-
. 1. To carry on, anywhere in Pakistan, all or any of the businesses of generating, . -

supplying, converting, transforming, distributing, purchasing, importing,
exporting and dealing in electricity and all other forms of energy and products or
services associated therewith and to perform all other acts which are necessary or
incidental to the business of electricity generation, supply, transmission and
distribution of such forms of energy and in such manner as may be deemed
feasible and sell and deliver the electricity thus
approvals from concerned authorities.

2. To locate, finance, set-up, develop, own, a
equip, operate, use, manage and maintain P
plants (including but not limited to wind, cogf Ab
means), power grid station, transforming, switt) barvets ..
facilities, cables, overhead lines, sub-stations, 3% Imb sftapﬂ'}g tunnels cable
bridges, link boxes, heat pumps, plant and equ\ment for combined heat and
power schemes, offices, computer ceaters, shops, depots, factories, workshops,

. plants, warehouses and other storage [facilities, together with all machinery,

equipment, cables, wires, lines, accumulators, and works ancillary to the aforesaid
anywhere in Pakistan and to do all such acts, deeds and things, without limitation

whatsoever, as may be necessary or desirable in that connection.

3. To carry on all or any of the businesses of wholesalers, retailers, traders,
importers, exporters, suppliers, distributors, designers, developers, manufacturer,
installer, filters, testers, repairers, inaintainers, contractors, constructors, operators,
users, inspectors, re-conditioners, improvers, alterers, protectors, removers, hirers,
replaces, importers and exporters of and dealers in, electrical appliances, systems,
products and services used for energy conservation and generation, equipments,
machinery, materials and installations, including but not limited to cables, wires,
meters, tracks, rails, pipelines and any other plan, apparatus equipment, systems
and things incidental to the efficient generation, procurement, transformation,
supply and distribution of electricity.




10.

. To sell, lease, impro

To construct, acquire and maintain roads, bridges, rail sidings, pipelines and
storage facilities for water, petroleum products, natural gas, oil and other
substances, water desalination and treatment plants, and such other works as may
be required for all or any of the above purposes.

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

To tmport, export, buy, sell, hire or deal in plant, machinery, equipment, cables,
wires, accumulators, lamps, exchanges, telephones, fixtures and fittings and
apparatus of every kind with special reference to plant, machinery, equipment or '
apparatus connected with the producing, storing, supplying, using, regulating or
measuring the supply or facilitating the use of electricity or electrical currents or
force.

To buy, sell, import, export, hire, manufacture, deal in and turn to account plant,
machinery, implements, conveniences, provisions, articles and products capable of
being used in connection with the operations of or required by workmen and other
employer by the Company or incidentally or conveniently connected with any
such business as aforesaid.

To enter into lease and hire purchase agreemments and contracts and other deeds
and instruments for attainment of the objects contained therein and to assign and
transfer the same for consideration.

To purchase, tuke in exchange or on tease, rent, occupy or otherwise acquire any
lands, hereditarments and estates and any property and effects therein or used or
connected therewith and to acquire any grants, concessions, leases, rights,
easements, licenses, privileges and any other interests in land.

To enter into, make, and perform contracts and arrangements of every kind and
description that may be conducive to the Company’s object or objects and for any
lawful purpose, with the government or authority (public, supreme, municipal or
otherwise), and with any firm, person, corporation or company without any limit
as to amount, and to obtain from such government, authority, firm, company or
persons any rights, privileges, contracts, concessions and dispose of or tumn to
account the same.

develop, mortgage, exchange, turn to account or
solutely, conditionally, or for any limited
e in respect of all or any of the property,
and to distribute in specie as dividend or
r debenture stock that may be accepted as
xchange or other disposition.

. \CE «
otherwise deal o\ﬁspose

) o
interest, and grahtragy.4¢
rights or privilégeixé’m %
bonus any money, sh: g
. . S~ W
consideration for any-such
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12.

13.

14.

15.

16.

17.

18.

To apply for, tender, offer, accept, purchase or otherwise acquire any contracts
and concessions for or in relation to the projection, execution, carrying out,
improvement, management, administration or control of works and conveniences,
and undertake, execute, carry out, dispose of or otherwise turn to account thé
same.

To carry on the business of general order leasing and licensing as permitted under
applicable laws including to government and semi-government agencies, and in
this regard to act as lessor or licensor within the scope of the object or objects of .
the Company and subject to any permission required under the law.

To amalgamnate, enter into partnership, or to make any arrangement for sharing
profits, union of interests, co-operation, joint-venture, reciprocal concession or
otherwise with any person, firm or company and to have foreign collaborations
and to pay royalties/technical fees to collaborators subject to the applicable laws.

To purchase, take on lease, or in exchange, hire, apply for or otherwise acquire
and hold for any interest, any rights, privileges, lands, buildings, easements,
trademarks, patents, patent rights, copyrights, licences, machinery, plants, stock-
in-trade and any movable and immovable property of any kind, necessary or.-
convenient for the purposes of or in connection with the Company's business or
any branch or department thereof and to use, exercise, develop, and grant licences
in respect of or otherwise turn to account any property, rights and information so
acquired, subject to any permission required under the law.

“To purchase or otherwise acquire any patents, brevets, inventions, trademarks,

licenses, concessions and the like conferring any exclusive or non-exclusive or
limited right to use any invention which may seem capable of being used for any
of the purposes of the Company or the acqutsmon of which may seem calculated-

acquired.

To acquire by concession, grant, purchase,
conditionally and either solely or jointty : y! , buildings,

machinery, plants, equipment, privileges, rightsy: 3T AP, patents, and
other movable and immovable property of any\deséhptmon‘&l i¢h the Company
may deetn necessary or which may seem to the Company capable of being tumed
to account, subject to any permission as required under the law.

To act as representatives, for any person, firin or company and to undertake and
perform sub-contracts, and also act in the business of the Company through or by
means of agents, sub-contractors or otherwise, to do all or any of the things
mentioned herein in any part of the world and either alone or in collaboration with
others and by or through agents, sub-contractors or otherwise, to invest in
subsidiaries to buy, export, transfer, supply or otherwise, and to deal in matters,
applications and accessories, ancillary and related to the business, object or
objects of the Company or otherwise as permitted by law.




19.

21.

23.

24,

25.

26.

To acquire and carry on all or any part of the business or property and to
undertake any liabilities of any person, firm, association or company's possession
of property suitable for any of the purposes of the Company or carrying on any
business whicl this Company is authorised to carry on and in consideration for the
same, to pay cash or to issue shares of the Company.

. To establish, promote or assist in establishing or promoting, and subscribe to or

become a member of any other company, association or club whose objects are
similar or in part similar 1o the objects of this Company or the establishment or
promotion of which may be beneficial to the Company as permissible under law.

To open accounts with any bank or banks and to draw, make, accept, endorse,
execute, issue, ncgotiate and discount cheques, promissory notes, bills of
exchange, bills of lading, warrants, deposit notes, debentures, letters of credit and
other negotiable instruments and securities.

2. To borrow or raise money by means of loans or other egal arrangements from

local aud foreign banks, or other financial institutions, or in such manner as the
Company may think fit and in particular by issue of debentures, debenture stock,
perpetual or otherwise convertible into shares and to mortgage, or charge the
whole or any part of the property or assets of the Company, present or future, by
special assignment or to transfer or convey the same absolutely or in trust as may
seem expedient, and to purchase, redeem or payoff any such securities. ¢

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

To sell or otherwise dispose of the whole or any part of the undertaking of the
Company, either together or in portions for such consideration as the Company
may think fit and in particular, for shares, debenture-stock or securities of any
company purchasing the same.

To invest the capital of the Company from ltime to lime as may be determined by
‘ ' ission as required under the law.

‘ ' ; rcliminaxy or incidental, incurred in the
formation or ab Gt :‘[l\@ : stablishment of the Company and to
remunerate any pe §3§g7t -s?'?‘.fv By o services rendered or to be rendered in
or about the formatlon*b‘hfromotwn t the Company or the conduct of its
business. T

. To pay for any property, rights or benefits acquired by the Company either in cash

or in shares with such rights, in respect of dividend or otherwise, as may be
deemed fit by the Company or by any securities which the Company has power to
issue or partly in one mode and partly in another and generally on such terms as
the Company may approve.




28.

31

32.

33.

34

36.

37.

38.

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

.To give any employee of the Company commission in the profits of the

Company's business or any branch thereof and for the purpose, to enter into any
agreement or scheme of arrangement as the Company may deem fit.

. To establish and support or aid in the establishment and support of associations,

institutions, funds and conveniences calculated to benefit persons who are or have
been directors of, or who have been employed by or who are serving or have
served the Company or any other company which is a subsidiary or associate of
the Company or the dependents of such persons and to grant pensions, gratuities,
allowances, relief and payments in any other manner calculated to benefit the
persons described herein.

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

To guarantee the performance of contracts and obligations of the Company in
relation to the payment of any loan, debenture-stock, bonds, obligations or
securities issued by or in favour of the Company and to guarantee the payment or
return on such investments.

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

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

. To constitute and regulate separate branches or departments of the Company’s

business and to appropriate thereto respectively any of the assets of the Company
and any of the capital, issued or to be issued, of the Company and from time to
time to vary the constitution or regulations of any such branches or departments or
any such appropriations and if thought fit to amalgamate all ot any of the said
branches or departments.

To procure the Company to be registered o
outside Pakistan and to keep branch register:

To institute and defend in any forum |
description whatsoever, enter into arbitratic et
arbilration, pay, satisfy or receive payments ect thergd/Or compound or
compromise any claim, demand, action, suit™er 'blateediig of any nature
whatsoever made or brought by or against the Company.

er disputes to

To carry on any other business or activity of any nature whatsoever which may
seem to the Company to be capable of conveniently or advantageously carried on
in connection or conjunction with any business of the Company hereinabove or
hereinafter authorized or to be expedient.




Iv.

39.

40.

41

43.

44.

To apply for and obtain necessary consents, permissions and licences from any
government, provincial, local and other authorities for enabling the Company to
carry on any of its objects into effect as and when required by law.

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

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

2. To do and perform all other acts as are incidental or conducive (o the attainment

of the above objects or any of them.

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

Notwithstanding anything stated in any object clause, the company shall obtain
suich other approval or licence from the competent authorily as may be required
under any law for the time being in force, to undertake a particular business.

The lability of the members is limited.

The authorised capital of the Company is Rs.1,000,000 (Rupees-one million only)
divided into 100,000 shares of Rs. 10 (Rupees ten only) each with powers to increase
the capital of the Company and to divide the shares in the capital for the time being
into several classes in accordance with the provisions of the Companies Ordinance,
1984.




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

(42301-3765743-1)

e

Nanie and Surname | Father’s/Husband’s Nationality Occupation Address Number of
(Present & Former) | Name in Full with any Shares  taken
in full (in Block former by each
|etters) Nationality Subscriber
MUHAMMAD FAZAL PAKISTANI BUSINESS HT-11, 1 (ONE)
ARSHAD 7 MUHAMMAD EXECUTIVE LANDHI
INDUSTRIAL
(42201-7181709-9) /{\:5;7;5 S~
P STREET NO.
KARACHI-22,
KARACHI
SAQIB RIAZ RIAZ AUMED PAKISTAM BUSINESS B-21, BLOCK | 1 (ONE)
-~ EXECUTIVE NO. 7/8
1 (42201-0750899-5 ’
( /50899-3) BANGLORE
e TOWN, MAIN
SHAHRAH-E-
FAISAL,
KARACHI
FAWAD ANWAR ANWAR KAREEM PAKISTANI BUSINESS HT-11, I (ONE)
T EXECUTIVE LANDHI s
(42301-4922551-7) ’ INDUSTRIAL |
: AREA,
STREET NO.
KARACHI-22,
KARACHI
ASIF RIAZ RIAZ AHMED PAKISTANI BUSINESS B-21, BLOCK | 1 (ONE)
EXECUTIVE NO. 718,
BANGLORE

TOWN, MAIN [~
SHAHRAH-E-
FAISAL,

Dated this 19" day of September, 2014.

Witness to the above signatures:

Name: NIFT (Pvt.) Limited .
Address: 5th Floor, AWT Plaza, [.I. Chundrigar Road
Karachi- 74200, Pakistan

iy Registrar of Conl

)
!
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Company

"u’fl““”“,K;""a"
e Remistas af Onmpanivs

Ragustration Office,
Karachi
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THE COMPANIES ORDINANCE, 1984
(A Private Company Limited by Shares) .
ARTICLES OF ASSOCIATION
OF

LAKESIDE ENERGY (PRIVATE) LIMITED
PART I - PRELIMINARY

TABLE “A” NOT TO APPLY

The Regulations contained in the table marked ‘A’ of the First Schedule to the
Companies Ordinance, 1984, shall not apply to the Company except in so far
as the same are repeated or expressly made applicable in these Articles.

INTERPRETATION

In these Articles (if not inconsistent with the subject or context or expressly
provided to the contrary below) the following words and expressions shall
have the following meanings:

“Board” means the Directors colleclively or the Directors present at a duly
convened meeting of Directors at which a quorum is present, as the context
requires;

“Company” means LAKESIDE ENERGY (PRIVATE) LIMITED;

“Directors” mean the directors or the alternate director for the time being of
the Company, as the case may

“Month and Year” m
respectively;

ation
e
s

4

a8
\ K
’

“VMember” means the me
of the Ordinance;

1

oﬂ&b’ mpany as defined in Section 2(1) (21)

“Ordinance” means the Companies Ordinance, 1984 (XLVII of 1984); ‘

\
¢

“Ordinary Resolution” means a resolution passed at a general meeting when
the votes cast (whether on a show of hands or on a poll, as the case may be) in
favour of the resolution (including the casting vote, if any, of the Chairman)




by members who, being entitled to vote in person or by proxy, do so vote,
exceed the votes, if any, cast against the resolution by members entitled to
vote and voting thereon;

“Register” means a Register of Members to be kept pursuant to Section 147
of the Ordinance;

“Registrar” means a Registrar, an Additional Registrar, a Joint Registrar a
Deputy Registrar or an Assistant Registrar, responsible under the Ordinance
for the registration of companies;

“SECP” means Securities and Exchange Commission of Pakistan.

“Special Resolution” means a special resolution of the Company as defined
in Section 2(1)(36) of the Ordinance.

“Seal” means the common seal of the Company;
References to writing shall, unless the contrary intention appears, be construed
as including reference to printing, lithography, photography & other modes of

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

Words importing singular number only shall include the plural number and
vice versa.

Save as aforesaid any words or expressions defined in the Ordinance shall if
not inconsistent with the subject or context, bear the same meaning as in these
Articles.

Any reference to a statutory provision or enactment shall include any statutory
modification or re-enactment thereof.

PRIVATE LIMITED COMPANY

The Company is a private limited company within the meant

of Section 2(1) of the Ordinance. %7/;,. .
/‘?ﬁ"’l of PZV;\';\%Q'
1 No 1nvitation shall be issued to the public to subscribe for any~share of
the Company.

(2) The numbers of the members of the Company shall be limited to fifty,
provided that for the purpose of this provision, where two or more
persons hold one or more shares in the company jointly, they shall be
treated as a single member.

3) The right to transfer shares of the Company is restricted in the manner
and to the extent hereinafter appearing.




BUSINESS

The company is entitted to commence business from the date of its
incorporation. The business of the company shall include all or any of the
objects enumerated in the Memorandum of Association. The business of the
company shall be carried out at such place or places aniywhere in Pakistan or
elsewhere as the Directors may deem proper or advisable from time to time.

PART Il - CAPITAL AND SHARES

AUTHORISED SHARE CAPITAL

The authorized capital of the Company is the amount set out in Clause V of
the Memorandum of Association of the Company divided into the number of
ordinary shares of Rs.10/- each with power to increase the capital and to
consolidate or sub-divide the shares, issue shares of different kinds or classes
therein of higher or lower denominations and to vary, modify or abrogate any
such rights or conditions in such a manner as may be authorized by these
Articles and subject to applicable laws.

6. ALLOTMENT OF SHARES

i)

iii)

iv)

The shares shall be under the control of the Board, who may subject to
applicable law allot or dispose of the same to such persons, firms,
cooperation on such terns and conditions and at any such times as the Board
shall think fit. Shares may also be allotted in consideration other than cash.

Shares may be registered in the name of any limited company or other
corporate body but not in the name of a minor or a firm. Not more than four
persons shall be registered as joint holders of any shares.

Subject to the provisions of the Ordinance, the Companies (Issue of Capital)
Rules 1996 and these Articles, the Directors may allot and issue shares in the
capital of the Company as payment art payment of any property sold or
transferred, land, machinery,
Company in the conduct o

deemed to be fully paid up [{ha ¥
= R SO

The share capital of the Q _ n‘:‘éha l/,’t:’ompr‘i_sc of ordinary shares, and
subject as aforesaid the CoMpafy niay issue shares of a single class or of
different classes, but where ordinkry shares of more than one class are
issued the rights as between the various classes of such shares shall be strictly
proportionate to the paid up value of the shares as regards voting, dividends
and other benefits




10.

11.

RESTRICTION ON ALLOTMENT

The Board shall, as regards any allotments of shares, duly comply with such of
the provisions of Sections 68 to Section 73 of the Ordinance as may be
applicable thereto.

COMMISSION AND BROKERAGE

Subject to Section 82 and 83 of the Ordinance, the Company may at any time
pay a commission to any person for subscribing or agreeing to subscribe
whether absolutely or conditionally for any shares in, or debentures or other
securities of the Company or procuring or agreeing to procure subscriptions
whether absolute or conditional for any shares or debentures or other securities
of the Company, provided that the conditions and requirements set out in the
Ordinance shall be observed and complied with. Such commission may be
satisfied by the payment of cash or the allotment of fully paid shares, or the
issuance of securities or by any combination thereof. The rate of commission
and brokerage shall not exceed the rate, if any, from time to time fixed by the
SECP.

SHARES AT DISCOUNT

The Company may under a Special Resolution and with the consent of SECP
and upon otherwise, complying with Section 84 of the Ordinance, the Board
may issue shares at a discount.

TRUST NOT RECOGNIZED

No notice of any Trust expressed, implied or constructive sl
the Register. The Company shall not, save as ordered by a ¢
jurisdiction, or as by statute required, be bound to recogni
equitable, contingent, future, or partial interest in any share, or a
in respect of a share, except an absolute right thereto in the person Or ﬁéﬁ@n
from time to time registered as the holder or holders thereof.

REGISTER

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

11.1 The Register shall be prima facie evidence of any matters the Ordinance

directs or authorizes to be inserted therein.

Somelfii 2 7
ther i gl&‘*c




12.

13.

14.

14.1

14.2

14.3

PART NI - CERTIFICATES

CERTIFICATES

The certificates of title of shares shall be issued under the Seal and signed by
at least two Directors. Every share certificate shall specify the number and
class and the dislinguishing number (if any) of the shares to which it relates. A
Director’s signature on such certificates may be affixed or printed by any
mechanical or electronic method. No share certificate shall represent shares of
more than one class.

MEMBERS RIGHTS TO CERTIFICATES

Every person whose name is entered as a Member in the Register of Members
shall, unless the conditions of issue of the shares otherwise provide, be entered
without payment to receive within sixty (60) days after the allotment or within
forty five (45) days of the application for the registration of the transfer of any
shares of the Company, a certificate under the Seal specifying the shares held
by him/her and the amount paid up thereon. If any Member shall require
additional certificates he/she shall pay for each such certificate, a sum not
exceeding Rs.10/- or otherwise as the Board may determine, provided that in
respect of any share held jointly by several persons the Company shall not be
bound to issue more than one certificate, and delivery of the certificate for a
shares to one of the several joint holders shall be sufficient delivery to all.

ISSUE OF NEW CERTIFICATES

Subject to the provisions of Section 75 of the Ordinance, if a share certificate
is defaced, lost or destroyed, it may be renewed on  payment of such fee (if
any) not exceeding Rs.10/- and on such terms (if any) as to evidence and
indemnity and the payment of expenses incuired by the Company in
investigating evidence, as the Board thinks fit.

Where soine of the shares comprised in a share certificate are transferred the
old certificate shall be cancelled and a new certificate for the batance of such

shares be issued without char “Nea Loy
\\&\ X NS
A N

The shares are indivisible/bgt my ‘ may have a share in one

Q o 2
share but shall be repr¢p&hted g person towards the Company. The
dg&;blc instruments.
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PART IV - TRANSFER AND TRANSMISSION OF SHARES

15.  TRANSFER OF SHARES

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

15.2  The shareholders and Directors of the Company have a right of priority in the
event of one of the shareholders alienating some or all of his/her shares. But
any transfer whether to the shareholders or to the Directors of the Company
or to third parties must follow the provisions of the applicable law.

16. EXECUTION OF TRANSFER

16.1  The instrument of transfer of any share should be duly stamped and executed
both by the transferor and the transferee and the transferor shall be deemed to
remain the holder of such shares until the name of the transferee is entered in
the Register of Members in respect thereof. Each signature of such transfer
shall be duly attested by the signature of one witness who shall add his/her
address and occupation.

16.2 Shares in the Company shall be transferred in the following forn, or in any
usual or common form which the Directors shall approve:

O Of In
consideration of the sum of Rupees............................ Paid
DY of oo (herein

“the transferee™) do hereby transfer to
transferee.................. share(s)  numbered......... to........in

LAKESIDE ENERGY (PRIVATE) LIMITED to hold u :
transferee, his/her executors, administrators and assigns, subject MY .
conditions on which I held the same at the time of the execution hedgf, Fedis™
the said transferee, do hereby agree to take the said share(s) sub;e(?t*tp the (,gt‘ 4
conditions aforesaid. e

As witnessourhand this ..... Day ol ...
B T3
, Signature

Signature .................. ... dated............ Transferor.................coooins

Full Address oo

Signature Transferee




17.

18.

19.

Wilness

Signature.. ... Full Name, Fathers/Husband’s name

Nationality

Full Address ..................... Occupation and full address of transferee

CASES IN WHICH THE DIRECTORS SHALL REFUSE TO
REGISTER THE TRANSFER

The Directors may refuse to register any transter of any fully paid shares if:

(a) the transfer deed is for any reason defective or invalid, provided that the
Company shall within thirty (30) days, from the date on which the
instrument of transfer was lodged with it, notify the defect or invalidity
to the transferee who shall after removal of such defect or invalidity be
entitled to re-lodge the transfer deed with the Company; or

(b) the transfer is in breach of the provisions of Article 16;
If the Company refuses to register the transfer of any share for the reason
specified in Article 16, the Company shall within thirty (30) days after the date

on which the instrument of transfer was lodged with it, send to the transferee
notice of the refusal indicating the reason for such refusal.

NO TRANSFER TO AN INSOLVENT OR PERSON OF UNSOUND
MIND

No transfer shall be made to an insolvent or person of unsound mind.

TRANSMISSION OF REGISTERED SHARES

inted under Section 80
fember not being one of

The executors, administrators, heirs
of the Ordinance as the case may
several joint holders shall be the[p8ly gEEsgRsTa dgnizcd by the Company
having any title to the shares regipt€ed (Rl dine of such Member. In case
of death of any one or more of th ‘Bﬂig\f)ﬁ‘ §§bf‘ any shares the survivor or
survivors shall be the ouly personsXgep 12¢d'by the Company as having any
title to or interest in such shareN Rfore recognizing any executor, or
administrator the Board may request him/her to obtain a grant ot Probate or
Letters  of  Administration, Successions Certificates  or other legal
representation(s) as the case may be from a competent court provided
nevertheless that where the Board in its absolute discretion thinks fit it shall be
lawful for the Board to dispense with the production of Probate or Letters of

Administrator or Succession Certificates ov such other legal representation(s)




20.

21.

22.

23.

24.

upon such terms as to indemnity or otherwise as the Board in its absolute
discretion may consider necessary.

RIGHT OF PERSONS ENTITLED TO SHARES UNDER ARTICLE 19

A person so becoming entitled under Article 19 shall subject to the right of the
Board to retain such dividends or monies as hereinafter provided have the
right to receive and give a discharge for any dividend or other monies payable
or other advantages arising in respect of the shares but he/she shall have no
right to attend or vote at meetings of the Company or save as aforesaid to any
of the rights or privileges of a Member in respect of the shares unless and until
he/she shall be registered as the holder thereof.

DIRECTOR MAY DECLINE TO REGISTER PERSONS ENTITLED
BY TRANSMISSION

The Directors shall have the same right to refuse to register a person entitled

by transmission to any shares or his/her nominee as if he/she were the
transferee named in any ordinary transfer presented for registration.

CL.OSURE OF REGISTER
The Company may on giving seven (7) days previous notice in the manner
prescribed in the Ordinance, close the Register for any period not exceeding in

the aggregate forty-five (45) days in each year but not exceeding thirty (30)
days at any one time.

TRANSFER OF DEBENTURES

The provision relating to transfer of shares herein contained shall apply
mutatis mutandis to transfer of debentures and other securities of the

Company.
PART V - ALTERATION OF CAPITAL

POWER TO INCREASE CAPITAL

with the provisions of the Ordinance.

SHARES TO BE OFFERED TO EXISTING MEMBERS
All new shares shall be offered in the first instance to the Members in

proportion as nearly as the circumstances admit to the existing shares held by
each Member and such offer shall be made by notice specifying the number to

8
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25.2

26.

27.

28.

29,

which the Member is entitled and limiting a time within which the offer if not
accepted will be deemed (0 be declinedl.

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

RANKING OF NEW SHARES WITH THE ORIGINAL CAPITAL

The new shares shall be subject to the same provisions with reference to
transfer, transmission, and otherwise as the shares in the original share capital.

REDUCTION OF SHARI CAPITAL

The Company may, by Special Resolution, reduce its share capital, in any
manner subject to the provisions of the Ordinance.

CONSOLIDATION AND SUB-DIVISION

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

(a) Consolidate and divide the whole or any part of its share capital into
shares of larger nominal vahie than its existing shares.

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

(c) Cancel any shares which at the date of the passing of the Ordinary
Resolution in that behalf have not been taken or_agreed to be taken by
any persot.

PART VI - GENERAL

ANNUAL GENERAL MEETINGS

The Company shall hold in addition to any other general meeting, a general
meeting as its annual general meeting, within eighteen months from the date
of its incorporation and thereafter at least once in every calendar year within a
period of four months following the close of its financial year and not more

kel




30.

31

32.

33.

34.

than fifieen months after the holding of its last preceding annual general
meeting.

EXTRAORDINARY GENERAL MEETING

All general meetings of the Company other than the annual general meeting
shall be called extraordinary general meetings (“EGM”). The Board may
whenever it thinks fit convene an EGM and an EGM shall also be convened
on such requisition, or, in default imay be convened by such requisitions, as
provided by Section 159 of the Ordinance. An EGM may be held in such
places as the Board may determine.

NOTICE OF MEETINGS

All general mectings of the Company shatl be called by not less than twenty-
one clear days notice in writing. The notice shall specify the place, the day and
the hour of the meeting along with a statement of the business to be transacted
at the general meeting and in case of special business, a the general nature of
that business , shall be given in the manaer provided by the Ordinance for the
general meeting, (o such persons as are, under the Ordinance or the regulations
of the Company enlitled lo receive such notices from the Company; but the
accidental omission to give nolice to, or the non-receipt of notice by, any
Member shall not invalidate the proceedings at any general meeting.

PROXIES

In every notice calling a meeting of the Company there shall appear with
reasonable prominence a stalement that a Member entitled to attend and vote
is enlitled to appoint a proxy to attend the vote in his/her stead and that a
proxy need not be a Member.

ENTITLEMENT TO RECEIVE NOTICE AND ARRANGEMENT FOR
MEETINGS

Subject to any restrictions contained in the Ordinance or in any of the Articles,
every Member shall be entitled to attend a general meeting in person or by
praxy.

BUSINESS AT GENERAL M}LW
All busiuess that 1s ndnsaule&‘al ; %laﬂ,}\\dcemcd spectal, and also all

that is transacted at an annual goffegy gé Ng w\ h the exception of declaring
a dividend, the consider dtum of - Q ba“lt:}nce sheet and the reports of
the Directors and auditors} Ble uoetms the appointment of, and

the fixing of the 1emunelatr<.%f or &, /:




QUORUM

No business shall be transacted at any general meeting unless quorum of
Members is present at the time when the meeting proceeds to business, save as
herein otherwise provided. At least 2 Members having not less than twenty-
five percent of the voting power present in person or through proxy shall be
the quorum at any general meeting of the Company.

EFFECT OF QUORUM NOT BEING PRESENT

If within half an hour from the time appointed for the meeting a quorum is not
present, the meeting, il convened upon the requisition of Members, shall be
dissolved, in any other case, it shall stand adjourned to the same day in the
following week at the sanie time and place. The quorum for any such meeting
shall remain as provided for in Article 36 above.

CHAIRMAN OF GENERAL MELETING

The Chaitrman, if any, elected under Article 58 shall preside as Chairman at
every general meeting of the Company, but if there is no such Chairman or if
at any general mecting the Chairman is not present within fifteen minutes after
the time appointed for holding the meeting, or is unwilling to act as Chairman,
the Members present whether in person or by the proxy shall choose one of
their number to be Chairman of the imeeting.

POWER TO ADJOURN GENERAL MEETING

The Chairman of a general meeting may at any time with the consent of the
general meeting at which a quorum is present (and shall if so directed by the
meeting) adjourn the meeting to anothier time or place. In addition the
Chairman may at any time without the consent of the meeti 391&13 the

@) The number of persons wishing to attend c
accommodated in the place(s) appointed for the ] )

(iiy  The unruty behavior of any person attending thellff %
likely to prevent the orderly conduct of the busindysf t

(iii)  An adjournment is otherwise necessary so that bust
may be properly conducted.

No business shatl be transacted at any adjourned meeting other than business
left unfinished at the meeting from which the adjournment took place.

11




38.2

39.

40.

40.1

40.2

41.

When a meeting is adjourned for an indcfinite period, the date, time and place
of the adjourned meeting shall be fixed by the Board. When a meeting is
adjourned for 60 days or more, notice of the adjourned meeting shall be given
as in the case of the original meeting. When a meeting is adjourned for niore
than 14 days but less than 60 days (or for 14 days or less if the date of the
adjourncd meeting is fixed by the Board), notice of the day, time and place of
the adjourned miceting shall be given in the same manner as in the case of an
original meeting and notice of the business to be transacted at such an
adjourned meeting shall not be required. Where a mecting is adjourned for 14
days or less, and the dale of the adjourned meeting is fixed by the Chairman of
the meeting, it shall not be necessary to give any notice of the adjourned
meeling or of the business to be transacted at an adjourned mecting whatever
the reason for the adjournment.

MODE OF DECIDING QUESTIONS AT MEETINGS

At any general mecting, a resolution put to the vote of the mecting shall,
unless a poll is demanded, be decided on a show of hands unless a poll is
(before or on the declaration of the result of the show of hands) demanded.
Unless a poll is so demanded, a declaration by the Chairman that a resolution
has, on a show of hands, been carried, or carried unanimously, or by a
particular majority, or lost, and an entry to that effect in the book of the
proceedings of the Company shall be conclusive evidence of the fact, without
proof of the number or proportion of the votes recorded in favour of, or
against, that resolution.

POLL

A poll may be demanded only in accordance with the provisions of Section
167 of the Oudinance. 1 a poll is duly demanded, it shall be taken in
accordance with the manner laid down in Section 168 of the Ordinance and
the result of the polt shall be deemed (o be the resolution of the meeting at
which the poll was demanded.

A poll demanded on the clection of the_Chairman or on a question of

RAUMELTINGS
R ctgf t the Company shall
N o Te o /
/‘l'n@:d’{\t,h%% pany and also to take

part in the discussions thereat, but he ]_F__ _‘W‘;bc entitled to cast a vote at
a general meeting of the Company uniess he/she is Member of the Company.

PART VI - VOTES OF MEMBERS

12




42.

44,

VOTES OF MEMBERS

Subject to any rights or restrictions attached to any shares and to the
provisions of these Articles, on a show of hands, every Meniber who is present
in person shall have one vote, and on a poll, every Member present in person
or by a representative or proxy shall have one vote for each share held by
him/her. Provided that in case of the election of Directors, the provisions of
Article 53 shall apply.

REPRESENTATION OF COMPANIES OR CORPORATIONS AT
GENERAL MEETING

Any company or corparation which is a Member of the Company may by
resolution of its Board of directors or in such manner as may be permitted or
required by its constitution, authorize, in writing, any person or persons to act
as ils representative at any general meeting of the Company or any class of
Members in respect of its entire holding or any part thereol. A person so
authorized shall be entitled to exercise the same powers on behalf of the
company or corporation he/she represents as that company or corparation
could exercise if it were an individual Member of the Company. A
representative so appointed shall not be deemed to be a proxy.

JOINT HOLDERS

In the case of joint holders of a share the vote of the senior who tenders a vote,
whether in person or by proxy, shall be accepled to the exclusion of the votes
of the other joint holders and [or this purpose seniority shall be determined by
the order in which the names stand in the Register in respect of the shares.

THE INSTRUMENT OF PROXY

The instrument appointing a praxy shall be in writing and be signed by the
appointer or his/her attorney duly authorized in writing or if the appointer or
his/her attorney duly authorized in writing or if the appointer is a body
corporate be under its seal or be signed by an officer or any attorney duly
authorized A proxy need not be a Memher. A proxy who is appointed for a

| D P Of being a member of LAKESIDE
ENERGY (PRIVATE) LIMITED hereby appoimnt-----ccoemcemmommmmomeeeee
of as my proxy to vole for me and on my behalf at the

13




46.

47.

48.

49.

annual/extraordinary  general meeting of the Company to be held on
the............ dayol.................... and at any adjournment thereof.

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

The instrument appoinling a proxy and the power of attorney or other
anthonty, tf any under which it ts signed or a notarized certitied copy of that
power or authority shall be deposited at the olfice of the Company not less
than 48 hours before the time for holding the meeting or adjourned meeting at
which the person named in the instrament proposed to vote and in default the
instrument of proxy shall not be treated as valid. Delivery of an instrument
appointing a proxy shall not preclude a Member from attending and voting in
person at the meeting or poll concerned.

REVOCATION OF AUTHORITY

A vote given in accordance with the ters of an instrument appointing a proxy
shall be valid notwithstanding the previous death or insanity of the Member or
revocation of the proxy or of the authonty under which the proxy was
executed or the transfer of the shares in respect of which the proxy is given
unless intimation 1n writing of the death, insanily, revocation or transfer shall
have been received by the Company at {east forty eight (48) hours before the
commencement of the meeting or adjourned meeting at which the proxy is
used. Provided nevertheless that the Chairman of any meeting shall be entitled
to require such evidence as he/she may in his/her discretion think fit of the due
execution of an instrument of proxy and that the same has not been revoked.

EQUALITY OF VOTES
In case of an equality of votes, whether on a show of hands or on a poll, the

Chairman of the meeting at which the show of hands takes place, or at which
the poll is demanded, shall have and exerciseas

NUMBER OF DIRECTORS

\ -J')"/[ W A
a) The following shall be the tirst I)irecrq&?i?'t?ﬁi
1. ASIF RIAZ -
2. FAWAD ANWAR
3. SAQIBRIAZ

4. MUHAMMAD ARSHAD
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b) Save as provided in Section 187 of the Ordinance, no person shall be
appointed as a Director unless he/she is a Member of the Company.

REMUNERATION OF DIRECTORS

The remuneration of the Directors shall from time to time be determined by
the Company in general meeting subject to the provisions of the Ordinance.

DIRECTORS MAY CONTRACT WITH COMPANY

No Director or intending Director shall be disqualified by his/her office from
entering mto any contract, arrangement, (ransaction or proposal with the
Company either acting in a professional capacity as a vendor, purchaser or
otherwise, nor shall any contract, arrangement, transaction or proposal entered
into by or on behalf of the Company in which any Director shalt be so
concerned or interested, be lable to account to the Company for any profit
realized by any such contract, arrangement, transaction or proposal by reason
of such Director holding that office or of the fiduciary relation thereby
established provided that the nature of his/her nterest has been disclosed by
him/her at the time and in the manner specified in Section 214 of the
Ordinance. Provided further that any such contract, arrangement, transaction
or proposal as afore-mentioned shall not be entered into with the Company by
a Director or intending Director without the approval of the Board. In a Board
meeling held for the purposes of granting such afore-said approval, the
Director who is directly or indirectly interested or concerned in any way shall
not take part in the discussion, nor vote in such meeting.

PART IX - APPOINTMENT, ELECTION AND REMOVAIL OF
DIRECTORS

ELECTION OF DIRECTORS

stand retired from office, and directors shall be elected in t
accordance with Section 178 for a term of three years.

A retiring Director shall be eligible for re-election.

%, B

478 ;u ;

The Directors shall comply with the provisions of Sections 174 ¥
Sections 180 and 184 relating to the election of Directors and mafters an
thereto.

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




55.

56.

57.

58.

PART X - PROCEEDINGS OF DIRECTORS

MEETING OF DIRECTORS

The Board may meet together for the dispatch of business, adjourn, and
otherwise regulate their meetings, as they think fit. Such meetings may be held
in such places in or outside Pakistan as the Board may determine. The Board
may invite such persons as they may deem fit to attend the meetings of the
Board of Directors as observers. Meetings of the Board may be held by
teleconference, video conference or other electronic media facilities enabling
Directors to participate in meetings without being m the same physical
location.

POWER OF DIRECTOR TO SUMMON A MEETING; NOTICE OF
MEETING

A meeting of the Board can be convened at any time on the requisition of a
Director; provided that seven (7) clear days notice of the meeting shall
ordinarily be given to all Directors including those who were/are not for the
time being resident in Pakistan. In case of urgent business a mecting of the
Directors may be called at shorter notice provided that notice of such meeting
is sent to all the Directors by facsimile at the facsimile numbers if any
provided by the Directors or by any other expeditious means.

CHAIRMAN

The Board may from time to time appgj
holder of the office of Chairman p#g

e or more of their body to be the
period for which he/she is

Rxide over meetings of the
Board.

QUORUM
Directors.
EFFECT OF QUORUM

A meeting of the Directors for the time being at which a quornm is present
shall be competent to exercise all or any of the authorities, powers and

17




60.

61.

62.

62.1

62.2

62.3

discretions by or under Articles of the Company for the time being vested in or
exercisable by the Directors generally.

RESOLUTION WITHOUT A MEETING OF THE DIRECTORS

A resolution in writing signed by all Directors for the {ime being in office shall
be valid and effectual as if it bad been passed at a meeting of the Board duly
called and constituted. For this purpose, it shall be permissible to circulate the
text of the proposed resolution duly signed by the Chief Executive and obtain
signatures of all the other Directors thereon.

DIRECTOR MAY ACT NOTWITHSTANDING ANY VACANCY

The continuing Directors may act notwithstanding any vacancy in their body,
but if their nuber falls below the minimum fixed by or under these Articles
the Directors shall not, except {or the purpose of filing vacauncies on the Board
or summoning a general meeting, acl, so long as the number is below the
nminimum.

PART X1 - POWERS OF DIRECTORS

POWERS OF DIRECTORS

The business of the Company shall be managed by the Directors who may pay
all expenses incurred in promoting and registering the Company and may
exercise all such powers of the Company as are not by the Ordinance or these
Articles required to be exercised by the Company in a general meeling,
provided that no regulation made by the Company in a general meeting shall
invalidate any prior act of the Board which would have been valid if that
regulation had not been made.

The Direc(ors shall e‘(erciqe all powers enumerated under Section 196 of the
bills of exchange and other mstmmentq whether negotxable or
not, and all receipts for moneys paid to the Company, shall b
accepted, endorsed or otherwise execuled, as the case may be
as the Board shall from time to time by resolution determine.
The Board shall cause minutes to be made in books provided fo

(a) of all appointments of officers made hy the Board;

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

18




52.5

52.6

54,

Any casual vacancy occurring on the Board of Directors may be filled up by
the Directors, bul the person so appointed shall be subject to retirement at the
same time as if he/she had become a Director on the day on which the
Director in whose place he/she is chosen was last elected as Director.

The Company may remove a Director in accordance with the provisions of the
Ordinance.

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

(a) He/she becomes ineligible o be appointed as a Director on any or more of
the grounds enumerated in clause (a) to (h) of Section 187 of the
Ordinance subject always to the proviso to such Section;

(b) He/she absents himself/herself fiom (hree consecutive meetings of the
Board or from all meetings of the Board for a continuous period of
three months whichever is the longer without feave of absence from the
Board and the Board resolve that his/her office be vacated,

(¢) He/she or any firm of which he/she is a partner or any private company of
which he/she is a Director;

(i)  withount the sanction of the Company in general meeling, accepts or
holds any office of profit under the Company other than that of
Chief Execnlive or a legal or technical advisor or a banker; or

(i) accepts a loan or guarantee from the Company in contravention of
Section 195 of the Ordinance.

(d) He/she fails (0 obtain the share qualification, if necessary for his/her

appointment, or ceases to hold share qualification necessary for his/her
appointment.

ALTERNATE DIRECTORS

.
Subject to Section 192 of the Ordinance, a s th% proval of
the Board, appoint any person to be his/h S NN g his/her
abseuw if not less lhdn three months, fio 2Palersy g BN ek Apbointment

, ST LiGe alternate
dlle[Ol shail l)b ulllllod to notice of mcclmgs omhc oaui ap altend and

Director subjcu to any llmllallom n llu, instrument appomlmg lnm/her Any

appointment or removal under this Article shall be effected by notice in
writing under the hand of the Director making the same.
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(¢) of all resolutions and proceedings at all meetings of the Company, and of
the Directors, and of committees of the Board.

PART XII - CHIEF EXECUTIVE

63. APPOINTMENT OF CITHEF EXECUTIVE

The Company shall have a Chief Executive appointed in accordance with the
provisions of Section 198 and 199 of the Ordinance.

64. CHIEF EXECUTIVE DEEMED TO BE A DIRECTOR

The Chiel Executive shall, if he/she is not already a Director elected under
Atticle 53, be deemed to be one and be entitled to all the rights and privileges
and subject to all the liabilities of that office. Subject as aforesaid to the terms
and conditions of appointment of the Chiel Executive shall be determined by
the Board.

65. REMOVAL OF CHIEF EXECUTIVE
The Board by resolution, by not less than three-fourths of their total number

for the time being, or the Company by a Special Resolution, niay remove a
Chief Executive before the expiration of his/her term of office.

PART X1 - THE SEAL

66. CUSTODY OF SEAL

66.1 The Board shall provide for the safe custody of the Seal and the Seal shall not
be alfixed to any instruinent except by the authority of the Board or a
committee authorized by the Board itself.

66.2 Every instrument to which the Seal shall be affix
autographically in any of the following manners.

(i) By two Directors; or ' N )
(ii) By a person duly authorized by the Board either genelally o il rg,ﬁ&f
to specific instruments or instruments of specific deecnptlons g

66.3 Notwithstanding the provisions of paragraph 67.2 of the Atticles, lhe Bonrd
may resolve to dispense with autographic signatures of all or any person
referred to in that paragraph in relation (o specific instruments or instruments
of specified descriptions, and in substitution therefore to authorize signatures

19




o7.

68.

69.

70.

71.

72.

to be affixed by some method or system of mechanical signature approved by
the Board.

PART XIV - DIVIDENDS AND RESERVES

RESERVES

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

DECLARATION OF DIVIDENDS
The Company in general meeting may declare dividends, but no dividends
shall exceed the amount recommended by the Board.

PAYMENT OF DIVIDENDS

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

INTERIM DIVIDENDS

The Board may from time (o time declare and pay to the Members such
interum dividends as appear to the Board to be justjk profits and
position of the Company.

TIME FOR PAYMENT OF DIVIDEND
laid down in Section 251 of the Ordinance. T\
DIVIDEND TO JOINT HOLDERS

Any one of several persons who are registered as the joint holders of any

shares may give effectual receipt for any dividend payable in respect of such
shares.
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73.

74.

76.

77.

78.

79.

EFFECT OF TRANSFER

A transfer of shares shall not pass the right to any dividend declared thereon
before the registration of the transfer.

RETENTION OF DIVIDEND

The Directors may retain the dividend payable upon shares in respect of which
any person is under Article 20 entitied 1o become a Member or which any
person under that Article is entitled to transfer until such person shall become
a Member in respect thereof or shall duly transfer the same.

UNCLAIMED DIVIDENDS

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

DIVISION OF DIVIDEND

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

PART XV — MINUTES AND BOOKS

MINUTES TO BE RECORDED

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

BOOKS OF ACCOUNTS TO BE KEPT

“wation gy
S“ ¢ ~.\f:«
& ",

3&?}}%%«

The Board shall cause to be kept proper books of accounts
sums of money received and expenditures incurred, all sale

e e

COMPANY

The books of accounts shall be kept at the office of the Company or at such
other place in Pakistan as the Board may decide, and when the Board so
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80.

81.

82.

83.

84.

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

ANNUAL ACCOUNTS AND BALANCE SHEET

The Directors shall, as required by Section 233 and 236 of the Ordinance,
cause (0 be prepared and (o be laid before the Company in general meeting
such profit and loss accounts and balance sheets duly audited, and reports as
referred to in the above referred Sections.

PART XVI-AUDIT

APPOINTMENT OI' AUDITORS

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

PART XVII - NOTICES

PROCEDURE FOR GIVING NOTICES

A notice may be given by the Company to any Member either personally or by
sending it by post to him/her at his/her registered address or if he/she has no
registered address in Pakislan, o the address, if any within or outside Pakistan,
supplied by hinvher to the Company for the giving of notices to hin/her.

NOTICE SENT BY POST

Where a notice is sent by post, service of the noy ik 3 be
effected by properly addressing, preparing and pog lé?&a 1ty %&ﬂfnng: ‘the
notice and, unless the contrary is proved, to have Icechﬂ&:diéd he«txme at
which the letter would have been delivered in the ouhnéry course ofpost

NOTICE TO JOINT HOLDERS

A notice may be given by the Company to the joint holders of a share by
giving the notice (o the joint holder named first in the Register in respect of
the shares. :




86.

87.

88.

NOTICE TO PERSON ENTITLED BY TRANSMISSION

A notice may be given by the Company to the person entitled to a share in
consequence of the death or insolvency of a Member by sending it through the
post in a prepaid letter addressed to them by name or by the fitle of
representatives of the deceased or assignees of the insolvent of by any like
description at the address if any in Pakistan, supplied for the purpose by the
persons claiming to be so entitled or until such an address has been so
supplied, by giving the notice in any manner in which the same might have
been given if the death or insolvency had not occurred.

PART XVIH - SECRECY

SECRECY

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

PART XIX - INDEMNITY

INDEMNITY

Every officer, Director or agent for the time being of the Company may be
indemnified out of the assets of the Company against any liability incurred by
him/her in defending any proceedings, whether civil or criminal arising out of
his/her dealings in relation to the affairs of the Company whethez
of any such proceedings is in her/his favour or otlle;v;ﬁf@g\@kg{ém
bronght by the Company against him/her, or in qﬁ@ﬁéé’tf&fi /]
application nnder Section 488 in which relief is gram él()r ol
Court '

Vil

PART XX - WINDING UP

DISTRIBUTION OF ASSETS
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88.1

88.

[35)

88.3

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

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

The liquidator may, with the like sanction, vest the whole or any part of such
assets in trustees upon such trusts for the benefit of the contributories as the
liquidator, with the like sanction, thinks fit, but so that no Member shall be
compelled (o accept any shares or other securities whereon there is any

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

opposite to our names:

Name and Surname | Father’s/Husband's Nationality Occupation Address Number ol
(Present & Former) | Name in Full with any Shares  taken
in fult (in Block former by each
Letters) Nationality Subscriber
MUHAMMAD FAZAL PAKISTANI BUSINESS HIT-11, 1 (ONFE)
ARSHAD MUHAMMAD EXECUTIVE LANDHI
INDUSTRIAL
(42201-7181709-9) ARF/\S
STREET NO.
KARACHI-22,
KARACH!
SAQIB RIAZ, RIAZ, AHMED PAKISTANI BUSINESS B3-21, BLOCK [ | (ONE)
EXECUTIVE 0. /8
(42201-0750899-5) g I';IANGI ORZ’ '
TOWN, MAIN
SHAHRAH-E-
FAISAL,
KARACHI
FAWAD ANWAR ANWAR KAREEM | PAKISTANI BUSINESS Hr-nt, 1 (ONE) i
EXECUTIVE LANDHI
(42301-4922551-7) INDUSTRIA
AREA,
STREET NO.
KARACHI-22,
KARACHI
ASIF RIAZ RIAZ AHMED PAKISTANI BUSINESS B-21, BLOCK | 1 (ONE)
EXECUTIVE NO. 7/8,
(42301-3765743-1)

Dated this 19™ day of September, 2014.

Witness to the above signatures:

SeaatMo L oea
Mae ol YN e
Biref Deseogthor of s 600

Date of HeyISHANON onenvonens aevaameun aprermuusyre
Pl :’?(:uiz:";ﬁﬂnmp:n:inr
Company Registrsiion Ofifco,
Kegarhl

et it sl
J Irs Truye CUPYY

Name: NIFT (Pvt.) Limited
Address: 5th Floor, AWT Plaza, .I. Chundrigar Road
Karachi- 74200, Pakistan
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DOCUMENT INFORMATION

Purpose and Scope: -

The purpose of this report is to provide information required for the relevant agencies to make
an informed decision regarding the implementation and execution of this project.
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1 EXECUTIVE SUMMARY

Located on the westem stretch of the South Asian Continent, The Islamic Republic of Pakistan is
largely under the influence of a tropical desert climate. The thermal depression of South Asia
and the monsoon winds shape up Pakistan’s southern coastal areas and northern mountain
areas into a land rich in wind energy resources. The costal wind-energy-rich areas normally
refer to Southern Sindh and the vast plateau to the east and the northeast of Karachi city. The
relative shortage of conventional energy resources in Pakistan and the hiking of fuel prices
worldwide spurred the Pakistan Government to find alternative sources, including wind power.

Government of Sindh has formulated a policy to encourage the participation of private sector in
the development and application of renewable energies. A Government organization called the
Deparitment of Altemate Energy, Sindh (DAFE, Sindh) has been established to facilitate the
implementation of renewable energy projects.

At present, six (06) wind power projects of approx. 50 MW capacity each are in operation. A
total of eight projects (six of 50 MW each, one of 99 MW and one of 30 MW) have achieved
financial close and entered construction.

Naveena Exports Limited (NEL) and Alkaram Textile Mills Pvt. Ltd. (AKTM) (the Sponsors) are
pursuing development of a 50 MW wind power project in order to assist Pakistan overcome its
current energy crises. The Sponsors have a valid LOI from Energy Department Government of
Sindh (“EDGOS”) and has been allotted 345 acres of land in Jhimpir for which the GOS has
already issued a land allotment letter.

Naveena Group was formed in 1967, as an embroidery unit. Since then it has grown to become
one of the leading manufacturers of yarn and fabric in Pakistan. The group has expertise in
producing both blended and 100% cotton fabrics, which includes fahric, twills, drills, duck, satin,
dobby. The group’s current production capacity allows it to produce 42 willion Ibs of yarn per
annum along with 50 million meters of fabric per annum.

Alkaram Textile Mills Pvt. Ltd. was founded in 1986 as a vertically integrated textile mill having
expertise in spinning, weaving, processing & printing, cone dyeing and stitching. It also has self-
generated power. The Group’s current production capacity allows it to produce 1,360 tons of
cotton and blended yarn per month and-has one of the largest weaving capacities of dyed fabric
in Pakistan.

Lakeside Energy Pvt Ltd is interested in setting up a Wind Power Project of 50 MW capacity in
Jhimpir, Sindh, Pakistan.

Renewable Resources (Pvt) Limited (RE2) is the consultant for Lakeside Energy Pvt Ltd for
developing this project.
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1.1 PROJECT OVERVIEW AND SITE

The wind farm Project is located in Jhimpir, which is located approximately 120 km from
Karachi, Pakistan’s commercial hub and main coastal/port city. The Project site consists of 345
acres of land, which has been acquired by the project company. The Karachi-Hyderabad
Motorway (Super Highway) and National Highway are the connecting roads to the Project site.
The Jhimpir wind corridor is identified as potential area for the development of wind power
projects. The overview of the project site is shown in Figure 1.

.‘w‘ ‘f';.: w‘ A .25;_ *, Ry Ny :E:. TR
Figure I1: Lakeside Energy Pvt Ltd Site overview

. The Project Site has a flat terrain with sparse vegetation, consisting of small shrubby bushes.
The satellite map of Project Site is shown in Figure 2.

Further details of Site are given in Section 07 and the Site Transportation and Access Study are
attached as Annex II.
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1.1.1 ProjectSize = S - .
The Project site consists of 345 acres of land and the Project shall have an installed capacity of
50 MW

1.1.2 ProjectStatus and Calendar

The project calendar is given on the next page:
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Table 1-1: Proisct Planned Milestones
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Preparation of Feasibility

 Submission of Fessibility.

Approval of Feasibility Study

Generation Licenss

Upfront Tariff

" Signing of EPA

Signing of IA

Project Construction

Start of Qperations

The project construction shail take 18 months from the date of planning tili the COD.
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Table 1-2: Prolect Construction §cheduline

_Activity / Manth - R

: Y*Mmdmmw |

COnstructlon of Tomporary Embllthmnt

" Civil Works of WTGs and Substation.

Construction of Substation

Suppiv of WTGs and Towers

Cables and Int.rconnectlon

En:tlon and lnsu!latlou :

Testing and Commissioning of EBOP

 Tasting and Commissioning of WTGs:

EPA Tests and Reliability Run Test
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1.1.3 Wind Resource Assessment (WRA)

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

1.1.4 Energy Yield Estimates

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

1.1.5 Geological Conditions

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

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

1.1.6 Design of Civil Works

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

1.1.7 Design of Electrical Works N o
Information related to the electrical works is given in Section 13.

The Project has an installed capacity of 50 MW, using wind turbine generators (WTG), each with
a capacity in the range of 1.5 — 3.3 MW and an output voltage of 0.62 - 0.69 kV. A substation
consisting of step up transformer and other BOP equipment will connect the farm to the 132 kv
power lines. The power from the turbine will be stepped up to Medium voltage (MV) through a
generator step up transformer which will be housed in a separate compartment in close
proximity to the wind turbine tower. Power from all the WTGs in the plant will be delivered to
the substation, and onwards to the grid via the step up transflormeis and HV switchgear, built
within the boundaries of the wind power plant. The switchgear gantries will be the point of
metering and connection to the 132 kV power lines.

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

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

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

1.1.9 0 & M Management

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

O&M management will be established with the principle of requiring “few on-duty staff”. After
entering the electrical equipment and machinery to their stable operation mode, the wind
turbine and associated apparatus shall be managed with “no on-call staff and few on-guard
staff”.

The production area includes facilities such as generators, transformers, and the substation.
There shall be buildings for protection and control, telecommunication, DC power supply and
for administrative purposes.

1.1.10 Environmental Management »
Information related to the environmental management works is given in Section 15.

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

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

1.1.11 Health and Safety

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

A safety and health supervision department will be established on the wind farm, which is to be
in charge of the education, training and management of safety and health related issues after
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the project is put into operation. There will be safety personnel in the production section, and
a part-time worker for the routine safety and health work.

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

A comprehensive safety system will be established during the preparation phase, and carefully
implemented during the construction process. The 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 carefully observed to
minimize accidents.

1112CDMAspect =~ =

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

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

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

ANNEX - 11I: Wind Resource Assessment Report

ANNEX - IV: Energy Yield Estimates Report

ANNEX - V: Geo Technical Investigation Report

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

Presently, the Project plans to opt for upcoming upfront tariff. Therefore Annex Hil and Annex
IV, being not required for an upfront tariff, are not submitted for approval at present. If for any
reason, the Project is not able to opt for the upfront tariff, then the cost plus option will be
opted and the wind studies will be submitted to relevant departments.
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1.3 PROJECT TEAM

1.3.1 Lakeside Energy Pvt Ltd

Naveena Exports Limited (NEL) and Alkaram Textile Mills Pvt. Ltd. (AKTM) (the Sponsors) are
pursuing development of a 50 MW wind power project in order to assist Pakistan overcome its
current energy crises.

Naveena Group was formed in 1967, as an embroidery unit. Since then it has grown to become
one of the leading manufacturers of yarn and fabric in Pakistan. The group has expertise in
producing both blended and 100% cotton fabrics, which includes fabric, twills, drills, duck, satin,
dobby.

The group’s current production capacity allows it to produce 42 million Ibs of yarn per annum
along with 50 million meters of fabric per annum.

The group had an annual turnover of Rs. 9,197,340 in 2014. Their total assets amounted up to
Rs. 11,180,461 whereas net assets equaled to Rs. 4,906,471 that year.

Naveena’'s major customers include: Levi's, GAP, Next, JCPenny and Jordache.

Alkaram Textile Mills Pvt. Ltd. was founded in 1986 as a vertically integrated textile mill having
expertise in spinning, weaving, processing & printing, cone dyeing and stitching. It also has self-
generated power.

The Group's current production capacity allows it to produce 1,360 tons of cotton and blended
yarn per month and has one of the largest weaving capacities of dyed fabric in Pakistan.

The group had an annual turnover of Rs. 17,253,157 in 2014. Their total assets amounted up to
Rs. 13,826,825 whereas net assets equaled to Rs. 2,970,250 that year.

Alkaram’s major customers include: Carrefour, Kohl's, Macy's, Walmart, tkea and West Elm.

The Sponsors have a valid LOI from Energy Department Government of Sindh (“EDGOS”) and
has been allotted 345 acres of land in Jhimpir for which the GOS has already issued a land
allotment letter.

As the Sponsors already have experience of developing two wind power projects recently, it is
expected that the Project Development Costs will also be contained in a manner so as to allow
the Sponsors to achieve Financial Close with Total Cost well within the applicable costs under
the Upfront Tariff.
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1.3.2 Renewable Resources (Pvt.) Ltd ~ Project Consultant

www.renewableresources.com.pk

Renewable Resources (RE2) is the professional technical advisor for the Project. RE2 is a
consulting company specialized in Renewable Energy (RE), Energy Efficiency (EE) and
Environment (Env) Projects. The company is owned by group of professionals who have heen
intimately involved in the renewable energy program of Pakistan, and have a fundamental
understanding of issues relating to power project development, which indude but are not
limited to feasibility studies, regulatory approvals, concession and security documents, and
applicable policies.

RE2 is capable of conducting full feasibility package featuring power production estimates, grid
interconnection and tariff model. RE2 also has the expertise to deal with all technical aspects
regarding the legal documents of power projects. The professional team of RE2 is well
acquainted with the policies, regulations, methodologies and standards of RE power Projects
and its work output meets international standaids. RE2 is presently a consultant for various
power Projects in Pakistan sponsored by local and international investors, with international
banks.
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1.3.3

Power Planners International- Electrical and Grid Studies (PPI)

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

NG
0.0
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Feasibility studies of new power plants of any nature; Hydel, Thermal, Wind-Farms and
other renewable energy sources, and their interconnections with the main electrical
grid.

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

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

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

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

The team at PPI comprises of engineers having a work experience of 10 to 30 years with utilities
and consultant companies in Pakistan and Middle East in the fields of transmission planning,
power system analysis, load forecasting and generation planning for systems of wide range of

operating voltages.
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2 COUNTRY AND INDUSTRY OVERVIEW

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

At this juncture, we are encountering the worst electricity crises of the history of Pakistan
resulting in extended load shedding to an extent which virtually suspends social life. The
situation has further forced Government of Pakistan to again take dedisions like early market
shutdown, power cutoff to industry, and two holidays per week thus affecting all business
activities.

Pakistan’s major electricity sources are thermal and hydro generation, meeting approximately
70% and 28% (respectively) of the country’s annual electricity demand. The primary thermal
generation fuels employed are furnace oil and gas.  Oil import is a significant burden on the
national exchequer. Import of gas could be seen as a viable option to overcome the depleting
domaestic reserves, but gas import has significant issues, mainly the need for substantial capital
investment in infrastructure, security difficulties and physical terrain concerns. Moreover, it
would still be an imported product.

Alternatives to further fuel imports for electricity generation are the use of domestic coal, or
generation from hydro or other renewable sources, such as wind / solar power. These options
will assist in reducing Pakistan’s reliance on imported oil, and consequent vulnerability to
changes in global oil prices which will in turn have a positive effect on the current trade deficit
and inflating import bill.

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

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

< Ministry of Water and Power

»

National Electricity Power Regulatory Authority (NEPRA)

k)
.0

National Transmission and Dispatch Company {NTDC)

L/
0.0

Central Power Purchase Agency Guarantee Ltd. (CPPA-GL)
Department of Alternate Energy, Sindh (DAE-GoS)

%

3.1 MINISTRY OF WATER AND POWER

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

3.2 NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
(NEPRA)

NEPRA has been created to introduce transpareut and judicious economic regulation, based on
sound commerdial principles, in the electric power sector of Pakistan. NEPRA regulates the
electric power sector to promote a competitive shucture for the industry and to ensure the
coordinated, reliable and adequate supply of electric power in the future. By law, NEPRA is
mandated to ensure that the interests of the investor and the customer are protected through
judicious decisions based on transparent commeurcial principles.

NEPRA remains to be the same platform for federal as well as provindal projects.
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3.3 NATIONAL TRANSMISSION AND DISPATCH COMPANY (NTDC)

NTDC shall be the power purchaser. National Transmission & Dispatch Company (NTDC) Limited
was incorporated on 3™ August 1998 and commenced commercial operation on 1ist March
1999. It was organized to take over all the properties, rights and assets obligations and
liabilities of 220kV and 500kV Grid Stations and Transmission Lines/Network owned by Pakistan
Water and Power Development Authority (WAPDA). The NIDC operates and maintains nine
500kV Grid Stations, 4,160km of 500kV transmission line and 4,000km of 220kV transmission
line in Pakistan.

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

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

CPPA-GL is an agency to purchase power from solar power plants on behalf of NTDC. CPPA-GL
acts as a one window for all affairs related to NTDC for the Project including signing of the
Energy Purchase Agreement (EPA), establishment of Operating Committee (OC), development
of Operating Procedures (OP), appointment of Independent Engineer (IE) and testing of the
Project leading to declaration of commerdcial operations. CPPA-GL also handles payments to the
Project against sale of electricity and all sort of Non Project Missed Volume (NPMV) under the
EPA.

3.5 Department of Alternate Energy Govt. of Sindh (DAE GoS)

Energy Department, Government of Sindh is to solve matters relating to development,
generation, supply and distribution of hydro and thermal power. It also determines of rates of
supply to consumers in bulk and otherwise and may prescribe tariffs within the province except
where entrusted to WAPDA. Energy Department is also responsible for perspective planning,
policy formulation, processing of power projects and enactment of legislation with regard to
thermal and hydro power generation and distribution.
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4 CARBON CREDITS

The Kyoto Protocol to the United Nations Framework Convention on Climate Change will
strengthen the international response to climate change. Adopted by consensus at the third
session of the Conference of the Parties (COP) in December 1997, it contains legally binding
ermissions targets for Annex 1 {industrialized) countries. By arresting and reversing the upward
trend in greenhouse gas emissions that started in these countries 150 years ago, the Protocol
promises to move the international community one step closer to achieving the Convention’s
ultimate objective of preventing dangerous anthropogenic [iman-made] interference with the
climate system.

The developed countries are to reduce their collective emissions of six key greenhouse gases by
at least 5%. This group target will be achieved through cuts of 8% hy Switzerland, most Central
and East European states, and the European Union (the EU will meet its group target by
distributing different rates among its member states); 7% by the US; and 6% by Canada,
Hungary, Japan, and Poland. Russia, New Zealand, and Ukraine are to stabilize their emissions,
while Norway may increase emissions by up to 1%, Australia by up to 8%, and iceland 10%. The
six gases are to be combined in a “basket”, with reductions in individual gases translated into
“C02 equivalents” that are then added up to produce a single figure.

Each country’s emissions target must be achieved by the period 2008 - 2012. it will be
calculated as an average over the five years. “Demonstrable progress” must be made by 2005.
Cuts in the three most important gases carbon dioxide (CO2), methane (CH4), and nitrous oxide
(N20) will be measured against a base year of 1990 (with exceptions for some countries with
economies in transition). Cuts in three long-lived industrial gases — hydro fluorocarbons (HFCs),
per fluorocarbons (PFCs), and sulfur hexafluoride {SF6) - can be measured against either a 1990
or 1995 baseline. A major group of industrial gases, chlorofluorocarbons, or CFCs, are dealt with
under the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer.

Actual emission reductions will be much larger than 5%. Compared to emissions levels
projected for the year 2000, the richest industrialized countries (OECD members) will need to
reduce their collective output by about 10%. This is because many of these countries will not
succeed in meeting their earlier non-hinding aim of returning emissions to 1990 levels by the
year 2000, and their emissions have in fact risen since 1990. While the countries with
economies in transition have experienced falling emissions since 1990, this trend is now
reversing. Therefore, for the developed countries as a whole, the 5% Protocol target represents
an actual cut of around 20% when compared to the emissions levels that are projected for 2010
if no emissions-control measures are adopted.
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The Kyoto Protocol provides that nations can redeem a part of their climate protection
commitments by implementing projects aimed at reducing emissions in other countries. These
projects are primarily to be carried out by the private sector.

These investment projects can financially benefit from generating additional emissions
reductions as compared to a business as usual case.

4.1 EMISSION REDUCTION MECHANISMS

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

4.11 Emissions Trading

Emission trading or Carbon Trading involves trading carbon emission credits within nations.
Allowances are created, thereby making emissions a commodity that can be traded between
industries etc. The Kyoto Protocol says that it is ok to trade in emissions, but that it should not
be the major means to achieve one's commitments. Some European countries and corporations
have started implementing such programs to get a head start and to see how well it will work.

4.1.2 Clean Development Mechanism (CDM)

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

4.1.3 Joint Implementation (JI)

Joint Implementation (also known as Activities Implemented Jointly) is where developed
countries invest in emission-reduding activities in other industrialized countries, and gaining
reduction units as a result.

4.2 ROLE OF CDM IN THE LAKESIDE ENERGY PVT LTD PROJECT

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

5 WIND INDUSTRY IN PAKISTAN

5.1 CURRENT STATUS OF WIND IPPs IN PAKISTAN

The wind energy sector of Pakistan has matured in the last few years. The major impediments
delaying the development of wind power projects have been removed. Wind data of almost 10
years is available for two locations, i.e. Gharo and Jhimpir. All the stakeholders are now at the
same frequency and are fully motivated to facilitate the development of wind power in the
country.

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

5.1.1 Letter of Intent (LOI)

The total number of LOIs issued by AEDB and DAE Sindh for various projects till date is in the
range of 100.

5.1.2 Land Allocation by AEDB / GOS

AEDB and DAE-GoS have gotten approx. 31,000 acres of land from GOS and further allocated
land to twenty six (26) wind IPPs.
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5.1.3 Projects at Advanced Stages

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

FFC Encrgy Lid 495

Zorlu Energy B 56.4
Foundatuon Wind Energy I 3 .50.0
Foundation Wind Energy I - 500
T”hree. C:ioi;ges First Wind Farm Pakistan 7495
(Pvt) Ltd ‘

Sapphire Wind Energy Ltd 52.8

Following projects have achieved financial dose during 2014-15 and are currently under

construction:

1st Quarter 2013

2nd Quarter 2013
1st Quarter 2015

4th Quarter 2014 _

4th Quarter 2014

Ath Quarter 2015

Yunus Energy Ltd

Metro Power Company Ltd 50.0
Gul Alﬁned Wind Energy Ltd 50.0
- UEP Wind (Pvt) Ltd 99.0
© Master Wind Energy Ltd 528
Tapal Wind (Pvt) Ltd 30.0
R : ‘ R
' HydroChina Dawood 495
Tenega Genarsi 49.5
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5.1.4 Projects at Advanced Development Stages

Following projects have reached the Generation License / Tariff stage:

- HAWA Energy (pvt) itd
- Jhimpir Power Ltd
" Hertford Energy (Pvt) Ltd
~ Tricon Boston 1
 Tricon Boston 2
_ Tricon Boston 3
‘Three Gorges Second Wind Farmn l.td
__ Three Gorges Third Wind Farm Ltd
i '}'Westem Energy 12d

5.1.5 Projects at Initial Development Stages

Capacity (MW).
493

493

493
493
493
493

495
295
495

During 2015, various projects have got their LOIs and lands from GOS. The approvals of land
have arrived in most cases and final allotment letters are awaiting consent of Chief Minister,
Sindh. All these projects are currently at different stages of feasibility study and EPC bidding.

These include:

Master Green Energy td
- Metro Wind Power Ltd
. Gul Ahmed Electric Ltd

) ACT2 Wind (Pvt) Ltd

-~ Artistic Wind Power (Pvt) ttd

Uni Energy Ltd

- ) Liberty Group
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5.2 TARIFF REGIME IN PAKISTAN

5.2.1 Negotiated Tariff for Wind IPPs

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

5.2.2 Upfront Tariff for Wind IPPs

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

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

the high efficiency WTGs.
Most of the projects now prefer upfront tariff. Lakeside Energy (Pvt) Ltd will also be opting for
the upfront tariff.
Document Title: Consultant Name: Document No. Approval Date:
Feasibility Study of 50MW Wind Project Renewable Resources (Pvt.) Ltd | RE2-141-181-001 Feb-16
I:' Lakes'f’edi"e’gy Private Limited in Project Sponsor: Document Issue: | Page
impir- Sin Naveena Exports Limited & 01 37

Alkaram Textile Mills Private Ltd




6 PROJECT IN TERMS OF POLICY FRAMEWORK

6.1 LETTER OF INTENT (LOI)

First step was to obtain Letter of Intent from DAE, GoS which was accomplished on July 13™
2015. This letter entitied the Project Company to start working on wind power project at official
level and get support from DAE GoS and other government departments in the preparation of
feasibility study and acquisition of land for the project. The feasibility is being submitted before
expiration of LO1 and in accordance with the timeline mentioned.

6.2 ACQUISITION OF LAND

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

6.3 FEASIBILITY STUDY

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

6.4 GENERATION LICENSE

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

6.5 TARIFF DETERMINATION

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

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

6.7 ENERGY PURCHASE AGREEMENT (EPA)

Agreement between the Power Purchaser and the Project Company is called Energy Purchase
Agreement (EPA). This agreement lists terms and conditions for the sale and purchase of
electricity between the two companies. As soon as the feasibility study is submitted and
upfront tariff is filed, the Project Company shall enter into the discussions of EPA. This is going
to be a significant step in the project development because no other project has negotiated an
EPA with upfront tariff.

6.8 IMPLEMENTATION AGREEMENT (IA)

The implementation Agreement (1A) provides security to the sponsors and lenders against the
performance of the power purchases through guarantees from Government of Pakistan. Its
discussions shall start alongside the EPA.

6.9 FINANCIAL CLOSE

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

Document Title:

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

Consultant Name:

Document No.

Approval Date:

Renewable Resources (Pvt.) Ltd | RE2-141-181-001 Feb-16
Project Sponsor: Document Issue: | Page
Naveena Exports Limited & 01 39

Alkaram Textile Mills Private Ltd

74




7 PROJECT SITE

7.1 WIND CORRIDOR OF PAKISTAN

Pakistan has 1046 km long coastal line with very encouraging wind regime.

According to a

study carried out by NREL and the wind masts installed in the Gharo and Keti Bandar wind
corridor, the average wind speed in the region is 7.4 m/s making a regional potential of more
than 50,000 MW. Wind Map of Pakistan by NREL is shown in Figure 3.
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Figure 2: Wind Map of Pakistan by NREI.
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Based on the wind potential, Government of Pakistan initiated the wind power projects and
facilitated land to the potential investors. The lands were allocated in Gharo, Bhambore and
Jhimpir, where different wind power developers have taken the land. Later, GOS started
facilitating the developers with land as well. The Sponsors have a valid LOI from Energy
Department Government of Sindh (“EDGOS”) and has been allotted 345 acres of land in Jhimpir
for which the GOS has already issued a land allotment letter.

An overview of the project site allocated in Jhimpir region is shown in Figure 4:
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7.2 SITE DETAILS

The site is located in Jhimpir, Sindh which is towards the North East of Karachi as shown in
Figure 5.

Figure 4: Lakeside Energy Site Location

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

(132 kV and 220 kV) lines.

Hyderabad Electrical Supply Company 132/11 kV grid station is DISCO in Jhimpir. Nearest Grid is
New thimpir Grid. The distance of the grid station from the Project site is approximately 19

kilometers.

A separate electrical and grid interconnection study will be conducted for the project including

Power Quality, Load Flow, Short Circuit and Power Evacuation.
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The site is nearly flat with the surroundings having same

Energy Pvt Ltd Site is given in Figure 6 below.
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Figure 5: View of Project Site
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7.3 TRANSPORTATION AND ACCESS NETWORK

A Transportation and Access Study has been carried out and is attached as Annex Il

The major section of track from Karachi to the site is via the National and Super high-way. The
track is a multi-lane road. It has a flat terrain, and long and heavy vehicles can easily navigate
through this road. However, access to the site is not suitable for heavy transport for a minor
segment of the track, hence requires track maintenance from M-9 Super high-way turning point
up until the Project site.

There are many neighboring wind farms in the surrounding area of Thatta. The site is located in
Jhimpir, Sindh that is towards the East of Karachi and within the same corridor as many other
wind power projects. The project site is towards the southwest of the FFC Wind Project, Zorlu
Wind project, Three Gorgeous Wind Project, Hawa Wind Project, and JPL Power Project.

The Bin Qasim port, which is one of the major ports of Pakistan, is the point of delivery of
equipment for the proposed wind power project. The project site is located towards East of
Port Qasim, having a track length of approximately 110km.

The satellite overview of the track from Bin Qasim Port to the Project site through the National
and Super Highway is shown in Figure-7.
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Figure 6: Access to the Site
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Port Qasim is one of the major ports of Pakistan and is the point of delivery of equipment for
the proposed wind power project. It is located towards South-West of the site, having an aerial

distance of approximately 47km as shown in Figure-8.
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Figure 7: Orientation of Port Qasim from Site (Aerial View)
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7.4 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 to 50°C. The winters are pleasant with
average temperature in the range of 15°C to 25°C. The months of July and August generally
observe the annual monsoon rainfalls. The climate information of Karachi, which lies near to
the site, is shown in table below:

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

Table 7-2: Average Precipitation and Rainfall Days in Jhimpir Region’

- e Lt

Gmfn .5mm Gmm 5n1m ]/fam )"].nnm“ "Stﬁlﬁm;nv ﬂmm
1 0 1 0 1 3 4 1 0 0 1

! Meteorological Department of Pakistan
? Meteorological Department of Pakistan

. s ™ :
2amm  Omm  16mm
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7.5 TELECOMMUNICATION

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

7.6 EARTHQUAKES

According to the seismic zoning map of Pakistan, the Jhimpir region falls in ZONE 11-B with
moderate to severe damage area probability. This has been separately covered in the Geo
Technical Study and the Environmental Impact Assessment.
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8 WIND RESOURCE ASSESSMENT AND ENERGY
YIELD ESTIMATES

determination by NEPRA.

The detailed wind resource assessment report and energy yield estimates have been prepared
as Annex Il and Annex IV of this document respectively. At present, those studies are not being
submitted with this feasibility study to DAE GoS as the Project plans to opt for the upfront tariff

Alkaram Textile Mills Private Ltd
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9 SELECTION OF WTG AND EPC CONTRACTOR

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

| PRI S SERR T ST LIS WAt o
‘ \ = o VR
Pe Golrind GW AL 4 B o
Power China » General Electric GE 1.7-103 * L7TMW
e General Electric GE 2.75 d ;-75 “\ANW
e Gold Wind GW 121-2.5 * 2~5 Mw
e GamesaG114-2.0 e 20M
e GamesaG114-2.5 s 25MW
Nordex! | Mosder HETL-3000 o aviaw
Vestas e Vestas V126-3.3 ° 33 MW

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

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

a) 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 P90 for the Project
d) The total EPC cost and resultant tariff / IRR

e) Technical guarantees, warrantees and obligations

f) Time for Completion

g) The commercial and legal terms of the FPC package

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

Generation License and Tariff of the Project is reached.

The
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10 GEOLOGICAL CONDITIONS

In order to collect detailed regional geological information, Lakeside Energy Pvt Ltd hired
professional services of Soil Testing Services—Pakistan Alternative Engineering Services (Pvt.)
Ltd: a Pakistani local prospecting agency to conduct field exploration and drilling of (06) bore
holes on the Site during February, 2016. The average drilling depth is 15m. The complete
Geotechnical Investigation Report is report is attached as Annex-IV.

10.1 OBJECTIVES OF GEOTECHNICAL STUDIES

< To execute 06 boreholes, at the site of each proposed turbine location, 15m in depth.
< To execute field and laboratory geotechnical testing.
%+ To investigate the surface and sub-surface soil condition, to evaluate foundation design
parameters.
<+ To provide shallow and deep foundation recommendations.
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10.2 GEOLOGY OF KARACHI REGION AND SURROUNDINGS

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

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

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

The eastern limb of this trough is wider and comparatively greater than the western limh. The
prominent strikes of the folds of the trough are sub-meridional north-south changing into
southwestern direction in the south. The trough may be sub-divided into three principal regions
named below:

«» Northern Relatively Uplifted Region

< Southern Sub Merged Region

< Western Monocline

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

9 & Figure 10-
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10.3 SEISMOLOGY OF KARACHI REGION

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

Table 10-1: Earthquake Records around Karachi

1962 . 2470
1965 2503
1966 . 25.00
1968 2461
1970 2528
197, 2500
1972 < 2535
1973 2500
1973 2548
1975 2550
1975 3522
1976 2496
1984 2586
1985 = 2490
1986 25.34
1992 2525
1996 . 2506
1998 2569
1998 24.85

66.00 0 450
66.76 40 450
6800 = —— 5.00
66.42 19 4.10
66.65 33 490
6800  —— 450
6671 3 450
6800  —— 500
66.33 57 4.90
66.80 — 4.50
66.59 33 470
70.38 " 4.70
66.41 13 5.00
67.39 33 500
66.60 33 460
6776 33 360
6676 33 =
66.46 33 440
66.35 33 450
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The seismic parameters of Karachi region are given in the table below along with the map in

Figure 11:

Table 10-2: Seismic Parameters of Karachi

UBC Zone 28
~ Max Peak Ground Acceleration ~ 16%-20% of g’ (g = 9.8 m/s’)
Seismic Hazard .~ | Upper Moderate
. Magnitude (Richter Scale) . 55w65
o lntensiﬂ"(MM Scale) vi=vil
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10.4 FIELD WORK

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

10.4.2 Rock Core Drilling

Rock core drilling relates to the procedure in which underlying rock is investigated hy coring so
as to obtain samples for dassification, 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
drculating supply of water was provided in the cutting edge to help flush rock cuttings and
dissipate heat. “Core Runs” were made to drill the hole in segments. At the completion of a
core run, the barrel and rock sample were brought to the surface, the depth of recovery was
properly recorded for further evaluation in the laboratory. Based on the length of the rock core
recovererl from each run, core recovery (C.R) and rock quality designation (RQD) were
calculated for a general evaluation of rock quality encoumtered. Suitable core samples were
preserved for shear strength characteristics.
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10.4.3 Location of Boreholes

Table 10-3: Location of Boreholes during Geo Technical Investigations (UTM zone 42R)

Bl
B2

B g

B

369732
- 371667
a2
- 373188
374257
375212

10.4.4 List of Field and Lab Tests

- 2769049

- 2764423

2767073

2766063

2765517

2763439

Geotechnical laboratory testing was cairied out on retrieved disturbed soil samples. The
following are the relevant tests carried out on selected samples as required for determining the
subsurface conditions and correlating with the information obtained from field testing and

sampling:

Grain Size Analysis

Liquid and Plastic limits
Natural Moisture Contents
Density

Specific Gravity

Direct Shear Test

o 9 o o o *
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Chemical Test

Unconfined Compressive Strength of Rocks
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10.5 CONCLUSIONS OF GEOTECHNICAL STUDIES

The Geo technical Investigation for Lakeside Energy (Pvt) Ltd Wind Power Project in Jhimpir,
Sindh was carried out in Feb, 2016. Scope of work included drilling of (06) bore holes up to 15.0
meters depth. Soil ERS was also conducted at 06 location across the site. Soil and rock samples
were also collected during the field investigation. Laboratory testing of the soil and rock
samples has been carried out in STS lab which includes natural moisture content, specific
gravity, water absorption, density, wnconfined compressive strength etc. Chemical
characteristics of the soil and ground 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 and the expected loads being transferred to
the founding stratum, allowahle bearing precsines for shallow foundations at depth of
1.5meters. Exposure to chloride and sulphate salts is ‘negligible” for soil; therefore, Ordinary
Portland Cement (OPC) should be used for underground concreting.
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11 CIVIL ENGINEERING DESIGN

The civil engineering design mainly includes following structures:

o

¢ Foundation of WTG Towers

» Foundation of substation and grid interconnection apparatus, i.e. transformer, switchgear.

9,

% Construction of permanent buildings (residence and offices) of O&M staff.

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

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

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

The Wind Farm shall be divided into collector groups, each having approx. five (05) WI1Gs. Fvery
WTG shall be equipped with own step-up transformer and shall be connected with the
successive WTG by means of Ring Main Units (RMU) and vacuum hreaker in configuration
infout. The connection of the RMUs to the main MV Switchgear shall be achieved hy under-
ground XLPE insulated single core aluminum conductor. The MV Switch gear shall have 1wao bus
sections with bus-coupler device, each feeding half of the WTG groups. It will also feed anxiliary
transformer and capacitor bank to meet the power factor requirements of the national grid
code (0.95 lagging).

The 132 kV substation shall consist of two bus sections of a single bus bar with a coupler and
two breaker bays to connect main transformers with the 132 kV double circuit overhead lines
(O1). The Main Transformers chall meet the N-1 grid code criteria and thus may be two (02) in
number (31.5/40/50 MVA each). The instiumentation transformers (CTs, Vs and CVTs) for all
purposes shall be sized according to requirement. The 132 kv Ollis from the Wind farm
substation to the 132 kV to far end connection points (whether adjacent grid stations or
neighboring project substations) are out of the scope of the contractor and shall he installed
and connected by NTDC. The HV/MV switchgear, main power transformer and other protection
equipiment shall be of reputable manufacturers, confirming to the requirements to he spelled in
detail in the EPC Contract and in the EPA. Fusther, the detailed electrical design will he subject
to approval of both Lakeside Eneigy and NIDC as per the renuirements of EPC Contract and
EPA.

In this regard, the concept mentioned in this section serves as guidefines and firm design will he
prepared during construction phase, which may be somewhat different from predicted here.
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13 CONSTRUCTION MANAGEMENT

Like all wind power projects in Pakistan, the structure of EPC contract is on a “turnkey” basis.
Everything shall be managed from one platform (one window) of the EPC contractor. The
partners of EPC contractor shall be underneath that platform through “subcontracting” or
“joint and several arrangements”. In this way, the role of Lakeside Energy (Pvt) Ltd shall become
to supervise and monitor everything.

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

Lakeside Energy (Pvt) Ltd requires carefu! management for construction. To achieve this,
Lakeside Energy (Pvt) Ltd will prepare a Construction Management Master Plan taking into
account all relevant aspects. The master plan shall be regularly reviewed, updated and shared
with all project stakeholders.

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

In order to manage all the above operations correctly, Lakeside Eneigy Pvt Ltd shall have a
consultant as a “"Construction Supervisor” who shall supervise the quality and progress of all
contractors and give approvals of the milestones.
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The prcject construction shall take 18 months from the date of planning till the COD. The activity structure and timelines are given

in table oeiow:!

Table 13-1: P pnstructio uiin

' Activity /Month 1 t2 3 la {5 |& s |9 i
____Enginesring and Mobilization _

|

i

Construction of Temporary Establishment

- Civil Works of WTGs snd Subsiation

Construction of Substation

Suppiv A WTSs an:! Tcweri

Cables and Intarconnaction

Ersction and Instaliciion

F,

Tasting and Commissioning of EBOP

__Testing and Commissioning of WTGs.

S SN P

ZPA Tasts and Reliability Run Tast

Document Title:
Feasibility Study of SOMW *Nind Project for

| Consuitant Name:
| Renewable Resources (Pvt.) Ltd

Document No.
RE2-141-181-001

Approval Date:

Feb-16
Lakeside inergy Private Limited in himpir- | Project Sponsor: Document Issue: Page
Sindh Naveena Exports Limited & 01 64
| Alkaram Textile Mills Private Ltd




The proposed Project will have a number of positive impacts and negligible negative impacts to
the existing environment as follows:

K/

< Significant improvement in economic activities in the surrounding areas due to
generation of direct and indirect employment opportunities.

«» There is negligible removal of trees for the Project, which is the main positive impact to
the proposed Project area.

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

Proper GRM will have to be implemented by Lakeside Energy Pvt 1td 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 measwes identified in the EMP. Adequate provisions are
being made by Lakeside Energy Pvt Ltd to cover the environmental mitigation and monitoring
requirements, and their associated costs.

An environment and social analysis has heen carried out looking at various criteria such as
topology, air, noise, water resonices and water quality, ecology, demography of the area,
dimate and natwral 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 Iakeside Energy Pvt 1td, no major adverse impacts are expected.
Theie is no adverse impact of migration on the habitat, any natural existing land resouwrces 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 to
be of a temporary nature. The transmission corridor will be carefully celected after undergoing
an options assessment. This enabled the right of way alignment to bypass villages and
important water supplies and resources. The main project impacts are associated with clearing
of shrub vegetation, waste management and excavation and movement of soils.

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

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

Adequate provisions have been made for the environmental mitigation and monitoing of
predicted impacts, along with their associated costs. Adverse impacts if noticed during
implementation will be mitigated using appropriate design and management measures. The
potential cumulative and residual impacts of the Project as a whole indicate that the project is
classified as a category "B", in accordance with ADB's Safeguards Policy Statement 2009. The
Project is not considered highly sensitive or complex. The mitigation measures related to
construction, as specified in the EMP, will be incorporated into civil works contracts, and their
implementation will be piimarily the responsibifity of the contractors. llence, the proposed
project has limited adverse environmental and social impact, which can be mitigated lollowing
the EMP and shall be a pollution free renewable source of power generation with small
environmental foot prints.

In view of the aforementioned details, it is concluded that development of the 50 MW wind
power project by Lakeside 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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15 CONCLUSIONS OF FEASIBILITY STUDY

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

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

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

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

All WTGs considered in the study are equally good for the project. The negotiations of the EPC
contract and price shall play a vital role in the final selection.

The project site is conveniently located close to the grid of HFSCO and NTDC. However, the
remaining Grid Interconnection study will tell which grid to be selected for the connection.

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

It is expected that the Project will achieve financial close by 1% quarter of year 2017 and
construction will be completed by 2™ quarter of year 2018. It is anticipated that the 1 akeside
Energy Pvt Ltd Project would be a valuable addition to the Mational Grid for generating
electricity and contribute to overcome the current energy crises of the Pakistan.
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Executive Summary

>

The study objective, approach and methodology have been described and the
plant’s data received from the client Lakeside Energy Private Limited has been
validated.

The wind project by Lakeside Energy Private Limited, referred to as Lakeside
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 determine the maximum impact of
the project.

The latest generation, transmission plan and load forecast provided by NTDC
has been used for the study, attached in Appendix — 2, vide data permission
letter no. GMPP/CEMP/TRP-380/2728-30 dated 24-06-2016.

Recently a study of 10 WPPs was carried out by NTDCL planning department to
fill the power capacity vacated by NBT Wind Power Pakistan 1l & {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 single
circuit and Jhimpir-1 — Gharo 220kV single circuit. This study is carried out for
13 new WPPs in integration with the already planned WPPs and other
upcoming WPPs in its vicinity.

Out of these 13 WPPs, 8 plants which lie in the southern part of Jhimpir namely
Lakeside, Indus, DHA City, Noor, Metro-2, Iran Pak, Nasda, Uni-energy WPPs,
are proposed to be connected in a second loop at Jhimpir-2 220/132kV Grid
station. 3 plants which lie in the northern part of Jhimpir namely Norinco-2,
Sinowell and Tricom WPPs are proposed to be connected via loop in-loop out
of upcoming Jhimpir-1 - T.M Khan 132kV single circuit. Similarly Burj WPP is
proposed to be connected via loop in-loop out of Thatta — FWEL-1 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 existing Jamshoro old -

Jamshoro New 132kV single circuit.
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As discussed above, Lakeside WPP which is the plant under study, has been
placed in the second loop at newly proposed 220kV Jhimpir-2 grid station.
Lakeside Wind Power Plant would be connected by a double circuit of 132 kV
looping in-out with a sub cluster connecting neighboring Wind Power Plants of
Nasda 50 MW and Metro-2 60 MW and the other 5 WPPs in the second loop to
Jhimpir-2 220/132 kV collector substation. It should be noted that the length of
circuits used for the simulations are approximate and may change slightly
during the implementation of the project. In addition, the connectivity of
Lakeside WPP with neighboring wind power plants may change, depending

upon the COD of the project.

» The scheme of interconnection of Lakeside WPP proposes the following

PL
e

reinforcements in place at Jhimpir cluster.
e 220 kV D/C transmission line approx. 18km long on twin bundled Greeley
conductor looping Infout of second circuit of existing Jamshoro — KDA-33
D/C transmission line at the proposed Jhimpir-2 220/132 kV substation
o Addition of 4" 220/132 kV transformer at the newly proposed Jhimpir-2
220/132 kV substation.
e 132kV double circuit transmission line approx. 88 km long on twin bundled
Greeley conductor for connecting all the 8 WPPs including Lakeside, Indus,
DHA City, Noor, Metro-2, Iran Pak, Nasda, Uni-energy to Jhimpir-2 220/132
newly proposed substation. In this scheme the interconnection of Lakeside
WPP includes 132 kV D/C transmission line approx. 1 km long, on twin
bundled Greeley conductor for looping in/out on the 132kV single circuit
from Nasda Green WPP to Metro-2 WPP.
The existing grid system of HESCO and NTDC in the vicinity of Lakeside WPP has
been studied in detail by performing load flow, short circuit and dynamic
analysis for the conditions prior to commissioning of Lakeside WPP and no
bottlenecks or constraints have been found in the grid system.
Wind Farm of Lakeside has been modeled considering Type-3 WTGs. They are

Doubly Fed Induction Generators which are  designated as
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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
circuits and step-up from MV to HV (132 kV) at Farm substation to connect to
the Jhimpir-2 220/132 kV grid station of NTDC.

» The design of scheme of 132/22 kV substation of Lakeside Wind Farm has been
provided by the Client and is attached in Appendix — 2.

» Load flow analysis has been carried out for peak and Off Peak scenarios of
August/September 2019 considering the COD targeted by Lakeside WPP and a
future scenario of 2022, for the dispersal of power from Lakeside WPP into NTDC
system at 220 kV level using the latest load forecast, generation and transmission
expansion plans of NTDC and HESCO. The above mentioned interconnection
scheme 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 reactive power requirement at
point of common coupling to meet PF of + 0.95, voltage and line loading criteria
are fulfilled by these studies. All the scenarios have been studied by considering
maximum dispatch from all the existing/planned WPPs in the Jhimpir and Gharo
Clusters. It is proposed that for this High Wind and High Water season, highly
inefficient thermal plant of Jamshoro which comes on the bottom of the merit
order dispatch should not be operated. With the proposed reinforcements
mentioned above and dispatch control the system is found adequate to absorb
output power of Lakeside WPP and other upcoming WPPs in the same loop. The
load flow results for peak and Off Peak scenarios also establish that the proposed
scheme of interconnection of Lakeside WPP shows no bottlenecks or capacity
constraints in the adjoining 500 kV, 220 kV and 132 kV network in terms of
absorbing all the output of Lakeside 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 evaluated

for the year 2022 and minimum short circuit level for the year 2019 for the most
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stringent conditions. The fault levels of Lakeside 132 kV are 16.73 kA and 16.36
kA for 3-phase and single phase faults respectively for 2022. This is much less
than the switchgear rating of 40 kA recommended for Lakeside Farm Substation
as per NTDC requirements for 132 kV. The fault levels for Lakeside 22 kV are
25.43 kA and 27.92 kA for 3-phase and single-phase faults respectively for year
2019.
Therefore the short circuit rating for 22 kV switchgear is recommended as 31.5
kA. It has been found that the proposed scheme provides maximum SC strength
for the evacuation of Lakeside WPP power to the grid.

The switchgear ratings for Lakeside WPP substation are as follows:

132 kv:

Short circuit rating = 40 kA (3 sec.)

Continuous rating = 2500 A

22 kV:
Short circuit rating = 31.5 kA (3 sec.)
Continuous rating = 2500 A

> Transient Stability analysis has been carried out for Lakeside 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 Lakeside WTG unit’s dynamic
characteristics and the grid connectivity is strong enough to maintain stability
under all disturbances. In turn, any disturbance from Lakeside 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
clearing 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 required in the Grid

Code for Wind IPPs.
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» 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 IEC and other International
Standards.

» There are no technical constraints whatsoever in the way of bringing in the 50
MW of Lakeside Wind Power Plant at the proposed site and scheduled time of
commissioning, 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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1. Introduction

11

Background

There exists a 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 about 50,000 MW. There are many entrepreneurs coming
forward to tap this huge natural resource of power.

Study of 10 WPPs was recently carried out by NTDCL Planning Department after
cancellation of LOIs of NBT-1l and NBT-Iif. New Jhimpir-2 220/132 kV substation
was proposed to evacuate power from these WPPs. For further evacuation of
power from Jhimpir area, an integrated study was required depicting optimal
utilization of resources. Hence a study of 13 new WPPs was carried out in
integration with the already planned / existing WPPs. Lake Side Energy Private
limited is amongst those entrepreneurs who have come forward with a Wind
Power Plant within this cluster at Jhimpir.

The proposed wind farm shall have the installed capacity of about 50 MW of
electricity. The project is being 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 Lake Side Wind Power Plant on the System

2. Impact of the System on Lake Side Wind Power Plant
These impacts are to 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-

H
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peak load for the spot year of study i.e. 2019. A future scenario of 2022 is also

studied.

The impacts are required to be studied for steady state as well as the dynamic

and disturbed conditions of the system. The specific objectives are:

1.

»
‘ol
el

To develop a feasible scheme of interconnections of Lake Side 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 available.

To check the load-ability of lines and transformers to be within their
rated limits satisfying the clauses OC 4.8, 0OC 4.9, and OC 4.10 of NEPRA
Grid 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.

To check the voltage profile of the bus bars of the neighboring
interconnected network under different operating conditions

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 Lake Side Wind Farm to regulate the voltage under
steady state and contingency conditions to fulfill the Grid Code criteria
of + 0.95 Power Factor at the point of common coupling (interface
point) interconnecting Wind Farm and the Grid i.e. 132 kV gantries of
outgoing circuits.

To check if the contribution of fault current from this new plant
increases the fault levels at the adjoining substations at 220 kV and 132
kV voltage levels to be within the rating of equipment of these
substations, and also determine the short circuit ratings of the
proposed equipment of the Medium Voltage substation of collector
system of Lake Side Wind Farm and the NTDC/HESCO substations of 132

kV connecting with the Lake Side Wind Farm.
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10.

To check the minimum short circuit strength of the system to handle
large variation of generation of wind turbine

To check if the interconnection with the grid withstands transient
stability criteria of post fault recovery with good damping satisfying the
NEPRA Grid Code.

Transient stability to see the dynamic performance of Lake Side WPP in
response to Grid disturbances and vice versa the dynamic impact of
disturbances in Lake Side WPP on the Grid.

To check the ability of the wind turbine generators of Lake Side WPP to
remain connected following major disturbances and grid disruptions i.e.
the Low Voltage Ride Through (LVRT) capability to satisfy the Grid Code
requirement of LVRT for 180 ms.

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

harmonics and resonance of the system.

1.3 Planning Criteria

The planning criteria required to be fulfilled by the proposed interconnection as

enunciated in NEPRA Grid Code including Addendum No.1 for WPPs are as follows:

Voltage

Frequency

+ 5 %, Normal Operating Condition
+ 10 %, Contingency Conditions
50 Hz, Continuous, + 1% variation steady state

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
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interruption time to isolate the faulted element, is equal to 100 ms (5 cycles) for

the systems of 132 kV and above.

2. In case of failure of primary protection (stuck breaker case), the total fault
clearing time from the instant of initiation of fault current to the complete
interruption of current to isolate the faulted element, including the primary
protection 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 normal fault clearing and 180 ms 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 operation, according to Dispatch
Instructions/manual voltage adjustment requirements.
Power Quality Requirements:
As per IEC61400-21standards
1.4 Operating Criteria
The operating requirements to be fulfiled by the proposed Lake Side WPP as
enunciated 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)  Smooth De-Synchronization
(i) The above operations, achieved through appropriate equipment, will be
without jerk(s), felt on the grid system

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

(i) The forecasting, as required in (i), will be estimated by Wind Power Plant

through
(a) Expected availability of plant during the period of forecast.
(b) Predicted value of wind speed at site based upon analysis of historic

wind data available.
(iii) The forecasting, as required in (i), will be on the basis of total Wind Power
Plant and break-up for each WTG will not be required.
{iv) The forecasted values will not be a binding upon the wind power plant as
actual wind speeds may differ significantly from predicted values over short

durations.

1.5 Input Data

The input data of HESCO / NTDC has been used in this study as per letter No.
GMPP/CEMP/TRP-380/2728-30 dated 24-06-2016. The load forecast and the
generation expansion plan of NTDC provided vide this letter has been used as shown
in Appendix 2.

The input data regarding Lake Side Wind Farm has been provided by the client who
has indicated to use 2 MW Gamesa-G114 Type-3 WTG. The main 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 big wind power generation potential in the Southern parts of
Sindh province, which is untapped as yet. However now with the establishment of
Alternative Energy Development Board, this sector of power generation has taken an
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, being dependent on the wind speed and its direction. So long 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 in the power grid increases, the
capability of the power grid may not be as strong as may be required to absorb
constant variations of MW, MVAR and hence rapid deviation in voltage and

frequency from the system’s normal 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 having installed capacity of 120 MW and
600 MW respectively. Next to them are Hub with 1200 MW, Lakhra with 70 MW.
Apparently this amount of generation in Southern grid seems strong enough to
absorb the penetration of wind power. But there are other variables that necessitate
detailed studies like strengths of nodes of connectivity, loading capacity of the
transmission lines to evacuate 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 neighborhood may not be uniform; as
some of them are gas turbines and some are steam turbines i.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 Lake Side

WPP.

-\'
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The above-mentioned thermal power plants do not run at their full capacity all along
the whole year. During high water months when cheaper hyde!l 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

different than that of high thermal season.

There are different models of different sizes and make available in the market viz.
GE, Vestas, Nordex, Gamesa, Siemens, Goldwind and Vensys etc. The dynamics of
each model may be different with respect to grid’s dynamics. Lake Side Wind Energy
is considering using 2 MW Gamesa G-114 Type-3 WTGs which are Doubly Fed

Induction Generators.

2.2  Approach to the problem
We will apply the following approaches to the problem:

¢ According to the COD of Lake Side WPP as provided by the Client Lake Side
Energy Private Limited, we have decided to perform our analysis for the
scenario 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.

e The base case for the year 2019 comprising all 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 he
developed on a fast track basis and are expected to be commissioned by
2019 as per the latest schedule of AEDB.

e 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.

The proposed interconnection scheme will be subjected to steady state
analysis (load flow), short circuit 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.

Determine the relevant equipment for the proposed technically feasible
scheme of interconnection

Perform sensitivity studies considering adjacent wind farms to check their
impact on HESCO/NTDC Grid. This sensitivity check can be performed for the
ultimate planned number of Wind Power Plants in the neighborhood of Lake

Side Wind PP.
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3. Analysis of Network Prior to Lake Side WPP

Interconnection
3.1 Description of the Network

The eiectrical grid, which is relevant for interconnection of Lake Side Wind PP, is the
500, 220 and 132 kV network that stretches through South of Hyderabad and
Jamshoro up to coastal areas of Southern Sind. The sketch of this network 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 modeled. Newly proposed 220/132kV substation of Jhimpir-2 is shown
connected in loop In-out of the 220 kV Jamshoro — KDA doubie circuit and Jhimpir-1
— Gharo-New 220 kV single circuit. There are two loops directly connected to
Jhimpir-2 substation. The first loop whose study was carried out by NTDCL planning
department comprises of the following 7 WPPs:

e Artistic (50 MW)

o Act-2 (50 MW)

e Gul Ahmed (50 MW)

¢ Cacho (50 MW)

e Transatlantic (50 MW)

e Din Energy (50 MW)

e Zuleikha Energy (50 MW)
The other three WPPs in the sketch whose study has been compieted by NTDCL
planning department are Shaheen Foundation (50 MW), Western Energy (50 MW)
and Norinco (50 MW) who form a sub cluster with Master at Jhimpir-1 220/132kv
substation.
The second loop at Jhimpir-2 220/132 kV substation which comprises of the newly
proposed WPPs comprises of the following 8 WPPs:

e DHA City (50 MW)

e lran Pak (50 MW)

e Noor (50 MW)

L H
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s Metro-2 (60 MW)
¢ Indus Energy (50 MW)
e Lakeside Energy (50 MW)
e Nasda Green (50 MW)
e Uni-Energy {50 MW)
The details of the other 5 newly proposed WPPs is provided below:
e 14 MW Burj WPP connected via loop In-Out of 132 kV Thatta — FWEL-I single
circuit
e Norinco-2 (50 MW), Sino Well (50 MW) and Tricom (50 MW) connected via
loop In-out of the 132kV Jthimpir-1 - T.M.Khan 132kV single circuit
e Master Green (50 MW) connected via loop In-out of the existing Jamshoro
Old - Jamshoro New 132kV single circuit
We have carried out the studies of the case “without” Lake Side WPP but including
all the other planned and existing WPPs which have COD by 2019 to ascertain if
there are any constraints in the system prior to Lake Side WPP’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
There is a sizable addition of generation in the Southern part of the country. The
latest generation and transmission expansion plan 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 and Gharo clusters but
without including Lake Side WPP to see if the network was adequate for dispersal of
wind power without it. The case has been studied for the system conditions of

August/September 2019. The month has been selected so that the Jhimpir-2
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220/132 kV substation is completed before the commissioning of the said WPPs. In
order to ensure proper 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 plant such as Thatta, Nooriabad and Kotri-Site at its maximum. Highly
Inefficient Jamshoro Power Plant which comes on bottom of the merit order
dispatch was switched off for this study scenario and the output from all the
existing/ under construction/ planned Wind Plants was kept at maximum. The results
are shown plotted in Exhibit 3.0 in Appendix-3 which indicates that no circuit is
loaded more than its rated power carrying capacity and the voltage profile at all the
bus bars of 132 kV, 220 kV and 500 kV is within the permissible range. All power
plants are running at lagging power factor within their rated range.

The N-1 contingency check has also been applied for the three Southward branches

each, and the results are attached in Appendix-3 as below:

Exhibit 3.1
Exhibit 3.2
Exhibit 3.3
Exhibit 3.4
Exhibit 3.5
Exhibit 3.6
Exhibit 3.7
Exhibit 3.8
Exhibit 3.9
Exhibit 3.10
Exhibit 3.11
Exhibit 3.12
Exhibit 3.13
Exhibit 3.14
Exhibit 3.15
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NASDA to Metro-2 132 kV Single Circuit Out

Uni Energy to NASDA 132 kV Single Circuit Out
Metro-2 to Jhimpir-2 132 kV Single Circuit Out
Zulaikha to Jhimpir-2 132 kV Single Circuit Out
Jhimpir-2 220/132 kV Single Transformer Out
Jhimpir-1 to T.M.Khan 132 kV Single Circuit Out
Jhimpir to Kotri-GTPS 132 kV Single Circuit Out
Kotri GTPS to Jamshoro 132 kV Single Circuit Out
Jhimpir-1 to T.M. Khan Road 220 kV Single Circuit Out
Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out
Jhimpir-2 to KDA-33 220 kV Single Circuit Out
Jhimpir-2 to Jamshoro 220 kV Single Circuit Out
Jamshoro 500/220 kV Single Transformer Qut
Jamshoro to Dadu 500 kV Single Circuit Out
Matiari to Dadu 500 kV Single Circuit Out
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The load flow results of the network in the close vicinity of Lake Side WPP shown
plotted in Exhibits 3.1 to 3.15 indicate that all the power flows on the lines are within
the rated limits of this network.

The load flow results show that the network existing before Lake Side WPP in the
same vicinity in Jhimpir cluster including the Jhimpir-2 220/132 kV collector
substation is enough to absorb their power, and has no limitations in terms of power
transfer capacity under normal as well as N-1 contingency, prior to connection of
Lake Side WPP. We will check the adequacy of network after adding Lake Side WPP
in Chapter 6.
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4. Development of Interconnection Scheme

4.1 Interconnection of Lake Side 50 MW WPP

To connect the wind farms to the main grid of NTDC / HESCO, one may think of
connecting each Farm with any nearby available 132 kV substation by laying a direct
132 kV circuit from the gantry of each Farm’s substation. But it is important to first
see if the nearby substation has enough short circuit strength to connect to a Wind
farm having characteristics of time-varying output because flicker and harmonics’
resonance are a function of short circuit MVA of that node where this variation
would be occurring.

In case there is a potential of developing of several Wind Farms in the same area,
then a better interface or common coupling point may be a collector substation
where each Wind Farm is connected and then this collector substation is connected
to suitable node or nodes of the main national grid system. From 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 Lake Side WPP, the nearest substation is the collector substation of
Jhimpir-2 220/132 kV which is proposed for evacuation of power from already
planned 10 WPPs and will be operational before the commissioning of the said

power plant.

4.2 Proposed Interconnection Scheme
The scheme of interconnection of Lakeside WPP proposes the following

reinforcements in place at Jhimpir cluster.
e 220 kV D/C transmission line approx. 18km long on twin bundled Greeley
conductor looping In/out of second circuit of existing Jamshoro — KDA-33
D/C transmission line at the proposed Jhimpir-2 220/132 kV substation
e Addition of 4™ 220/132 kV transformer at the newly proposed Jhimpir-2
220/132 kV substation.

&
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e 132kV double circuit transmission line approx. 88 km long on twin bundled
Greeley conductor for connecting all the 8 WPPs including Lakeside, Indus,
DHA City, Noor, Metro-2, iran Pak, Nasda, Uni-energy to Jhimpir-2 220/132
newly proposed substation. In this scheme the interconnection of Lakeside
WPP includes 132 kV D/C transmission line approx. 1 km long, on twin
bundled Greeley conductor for looping infout on the 132kV single circuit

from Nasda Green WPP to Metro-2 WPP.
The connection scheme of Lake Side WPP for the scenario of August/September
2019 as shown in Appendix - 4 is by interconnecting Lake Side in the second loop
proposed at Jhimpir-2 220/132 kV substation. Lake Side Wind Power Plant would be
connected by a double circuit of 132 kV looping in-out with a sub cluster connecting
neighboring Wind Power Plants of Nasda Green 50 MW and Metro-2 60 MW and 5
other WPPs in the second loop to Jhimpir-2 220/132 kV collector substation. The
length of circuits assumed in the study is approximate and may change slightly
during the implementation of the project. In addition, the connectivity of Lake Side
WPP with neighboring wind power plants may change, depending upon the COD of

the project.

<
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5. Modeling of Lake Side Wind Farm

5.1 Electrical Layout of Wind Farm
5.1.1 Lake Side WPP Energy Selection

Lake Side has selected Type-3 Gamesa WTGs which they are considering to install on
their Wind Farm at Jhimpir. It is a Doubly Fed Induction Generator. Each WTG would
step up from its terminal LV 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 line (row) of the WTGs to the Farm substation. The layout is shown

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

Line—1 WTGs 1-6 (6x2=12 MW)
Line —2 WTGs 7-12 (6x2=12 MW)
Line — 3 WTGs 13-18 (6x2 =12 MW)
Line — 4 WTGs 19-25 (7x2=14MW)

The average length of cable between the two WTGs has to be enough to completely
outdo the wake effect from the adjoining WTG based on thumb rule to leave 4xD
(rotor diameter) 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 middie of
the Farm.

The three collector circuits of 22 kV would thus be laid as shown in Sketch-3 and

explained as follows;

Coliector Line-1 from WTG-1 to Farm Substation
Collector Line-2 from WTG-7 to Farm Substation
Collector Line-3 from WTG-13 to Farm Substation
Collector Line-4 from WTG-19 to Farm Substation

[ 1
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Since each collector would carry a max of approximately 14 MW at normal rating,
the 22 kV collector circuits loading capacity should be in the range of 16 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.

5.1.3 22 kV Collector Circuits

The MV voltage level selected by Lake Side for interconnection of collector groups of
WTGs in the Farm is 22 kV. Underground cables will be used with length of approx. 3

km. Further details regarding the type 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, the bus bar scheme for 132 kV level
is double bus with a coupler i.e. double bus-single-breaker scheme. Keeping in view
the NTDC/DISCOs practice, we propose to provide good reliability to a power plant
as follows:

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

22 kv.

* 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 Conceptual Design of 22 kV
The single line diagram SLD-1 in Appendix-5 shows the conceptual design of 22 kv
(MV) bus bar of the Farm substation. It comprises of

e Two single bus-sections of 22 kV with a bus sectionalizer

* Four breaker bays to connect four collector double circuits of WTG Lines 1-4

* Two breaker bays to connect two transformers of 132/22 kv

= POWER PLANNERS INTERNATIONAL PAGE 24 OF 54



e Two breaker bays for connecting two auxiliary transformers of 22/0.4 kv
* Two breaker bays to connect switched shunt capacitor banks
Rating of all the breakers and bus bar equipment would be
Short circuit rupturing capacity =31.5 kA
Normal continuous current = 1250 A for line 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 comprise as follows:
¢ Double bus bars with a Bus Coupler
e Two breaker bays to connect two transformers 132/22 kV
o Two breaker bays to connect 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 substation consists of:
o Two 132/22 kV, 31.5/40/50 MVA ONAN/ONAF1/ONAF2 OLTC transformers,
132+11x1%/22kV, to fulfill N-1 criteria of Grid Code
e Two station auxiliary transformers 22/0.4 kV
*» Two switched shunt capacitor banks each of the size of 10 MVAR (5 x 2
MVAR) with contactors and PLC (Programmable Logic Controller).
s Energy meters would be installed on HV side (132 kV) of the 132/22kv

transformers.
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6. Load Flow Analysis

Load flow analysis has been carried out for the proposed scheme of interconnection

of Lake Side 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 inappropriate in
most grid impact studies [1]. There is a provision in the model structure of PSS/E to
allow single equivalent WTG machine model to represent multiple WTGs. However
there are limitations. Disturbances within the local collector grid cannot be analyzed,
and there is some potentially significant variation in the equivalent impedance for
the connection to each machine. A single machine equivalent requires the
approximation that the power output of all the machines will be the same at a given
instant 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. Under this condition, the assumption that all the machines are initially at
the same (rated) output is not an approximation [2]. Otherwise this assumption
presumes that the geographic 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 most 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
connecting to four groups of WTGs, therefore there are four equivalent WTGs
assumed for each collector group in this study report.

The Farm Substation is represented by two bus bars as Lake Side medium voltage
bus named Lake Side-MV 22 kV and lake Side 132 kV, with two inter-bus
transformers of 31.5/40/50 MVA each. These transformers have an overload
capacity of 50 MVA for a limited time to cover N-1 contingency criteria of Grid Code
i.e. in case of outage of one transformer, the other can take up the full output of

Farmi.e. 50 MVA.
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6.2 Reactive Power Requirements

Lake Side is considering using 2 MW Gamesa Type-3 WTGs, which are doubly fed
induction generators, in their WPP. its power factor is 0.95 lagging
(capacitive/generating) and 0.95 leading (inductive/absorbing).The maximum
reactive power output that can be available 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
wind 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 contribution of VARs to the Farm
MV network.

The Grid Code Addendum No.1 requires to meet the criteria of + 0.95 power factor
at the point of interconnection with the NTDC/HESCO grid at 132 kV (point of
common coupling). Therefore a Farm of 50 MW generating capacity is required to
pump 16.4 MVAR to the grid at full output of 50 MW. The VAR generating capability
of WTG at 0.95 PF will not be able to fully meet this VAR demand of the system
because of VAR loss in step-up transformers, collector cables and the HV/MV i.e.
132/22 kV transformers at the Farm substation. In order to meet the Grid Code
criteria, we need to install switched shunt capacitor bank at 22 kV bus of the Farm
substation of sufficient size capable of delivering approx. 16.4 MVAR at 132 kV bus

after VAR loss across 132/22 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 Lake Side WPP on the network
including the existing/under-construction/planned WPPs in the Jhimpir and Gharo
Cluster. The network configuration is same for Jhimpir and 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 line associated with the COD of Lake Side WPP and after the commissioning of
the newly proposed 220/132 kV substation in the southern part of Jhimpir. In order
to ensure proper 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 plant such as Thatta, Nooriabad and Kotri-Site at its maximum. Highly
Inefficient Jamshoro Power Plant which comes on the bottom of the merit order
dispatch was switched off for this study scenario and the output from all the
existing/ under construction/ planned Wind Plants was kept at maximum

Load flow simulations have been run for normal and contingency conditions. The

results are shown plotted in Appendix-6.

6.3.1 Normal Case

Exhibit 6.1.0 shows the normal case under the system conditions of summer 20189.
All the wind farms in Jhimpir and Gharo clusters with installed capacity of 50 MW or
49.5 MW have been assumed after deducting Farm losses and given some diversity
in the maximum output of all the Wind Power Plants at one time. For Lake Side WPP,
47.8 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 enough margin to cover
coptingencies. The switched shunt capacitor bank of 20 MVAR at 22 kV bus bar is
supplying 18 MVAR at (22.4 kV) voltage and, after VAR loss across 132/22 kV
transformers, supplying about 15.4 MVAR (nearly 0.95 PF) at 132 kV bus i.e. fulfilling
the Grid Code criteria at the point of interconnection. The voltage profile on all the
bus bars of 132 kV of HESCO grid are well within 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 been shown plotted

as under:

Exhibit 6.1.1 Lake Side 132/22 kV Single Transformer Out
Exhibit 6.1.2 l.ake Side to Metro-2 132 kV Single Circuit Out
Exhibit 6.1.3 NASDA to Lake Side 132 kV Single Circuit Out
Exhibit 6.1.4 Metro-2 to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.1.5 Zulaikha to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.1.6 Jhimpir-2 220/132 kV Single Transformer Out
Exhibit 6.1.7 Jhimpir-1 to T.M.Khan 132 kV Single Circuit Out
Exhibit 6.1.8 Jhimpir to Kotri-GTPS 132 kV Single Circuit Out
Exhibit 6.1.9 Kotri GTPS to Jamshoro 132 kV Single Circuit Out

Exhibit 6.1.10 Jhimpir-1 to T.M. Khan Road 220 kV Single Circuit Out
Exhibit 6.1.11 Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out
Exhibit 6.1.12 Jhimpir-2 to KDA-33 220 kV Single Circuit Out

Exhibit 6.1.13 Jhimpir-2 to Jamshoro 220 kV Single Circnit Out
Exhibit 6.1.14 Jamshoro 500/220 kV Single Transformer Qut

Exhibit 6.1.15 Jamshoro to Dadu 500 kV Single Circuit Qut

Exhibit 6.1.16 Matiari to Dadu 500 kV Single Circuit Out

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

The results also show that under all events of outages the switched shunt capacitor
banks at 22 kV bus regulates the voltage under all events. The reactive power being
supplied by the 20 MVAR switched shunt capacitor banks as proposed by the client
connected at 22 kV bus, maintains the supply of VARS to the grid under all
contingencies adjusting its output according to the system requirement.

In addition, twin bundled Greeley conductor (368 MVA) is used for the
interconnection of all the wind farms coming in this second loop at Jhimpir-2

220/132 kV collector substation. In the load flow simulation, however, the MVA
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capacity is assumed to be 404 MVA taking into account the increase in MVA capacity
of the conductors at high wind speed during high wind season. This is true for all the
conductors in the area, whether lynx or rail, a 10% increase in the thermal rating is

assumed.

6.4 Load Flow Analysis for Off-Peak Load Scenario of
August/September 2019

Load flow analysis has been carried out for the off-peak conditions of
August/September 2019 for the NTDC / HESCO network to see the steady state
impact of reduced loads and generations as a higher loading on the circuits is
expected during the off-peak conditions.

Load flow simulations have been run for normal and contingency 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
circuits. 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 Lake Side 132/22 kV Single Transformer Out
Exhibit 6.2.2 Lake Side to Metro-2 132 kV Single Circuit Out
Exhibit 6.2.3 NASDA to Lake Side 132 kV Single Circuit Out
Exhibit 6.2.4 Metro-2 to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.2.5 Zulaikha to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.2.6 Jhimpir-2 220/132 kV Single Transformer Out
Exhibit 6.2.7 Jhimpir-1 to T.M.Khan 132 kV Single Circuit Out
Exhibit 6.2.8 Jhimpir to Kotri-GTPS 132 kV Single Circuit Out
Exhibit 6.2.9 Kotri GTPS to Jamshoro 132 kV Single Circuit Out

Exhibit 6.2.10 Jhimpir-1 to T.M. Khan Road 220 kV Single Circutit Out
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Exhibit 6.2.11 Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Qut
Exhibit 6.2.12 Jhimpir-2 to KDA-33 220 kV Single Circuit Out
Exhibit 6.2.13 Jhimpir-2 to Jamshoro 220 kV Single Circuit Out
Exhibit 6.2.14 Jamshoro 500/220 kV Single Transformer Out
Exhibit 6.2.15 Jamshoro to Dadu 500 kV Single Circuit Out
Exhibit 6.2.16 Matiari to Dadu 500 kV Single Circuit Out

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

limits.

6.5 Load 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 contingency conditions. The
results are shown plotted in Appendix-6.

Exhibit 6.3.0 shows the normal case under the peak system conditions of future year
2022. 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.

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

as under:

Exhibit 6.3.1 Lake Side 132/22 kV Single Transformer Out
Exhibit 6.3.2 Lake Side to Metro-2 132 kV Single Circuit Out
Exhibit 6.3.3 NASDA to Lake Side 132 kV Single Circuit Out
Exhibit 6.3.4 Metro-2 to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.3.5 Zulaikha to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.3.6 Jhimpir-2 220/132 kV Single Transformer Out
Exhibit 6.3.7 Jhimpir-1 to T.M.Khan 132 kV Single Circuit Out
Exhibit 6.3.8 Jhimpir to Kotri-GTPS 132 kV Single Circuit Out

v POWER PLANNERS INTERNATIONAL PAGE 31 OF 54



Exhibit 6.3.9 Kotri GTPS to Jamshoro 132 kV Single Circuit Out
Exhibit 6.3.10 Jhimpir-1 to T.M. Khan Road 220 kV Single Circuit Out
Exhibit 6.3.11 Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out
Exhibit 6.3.12 Jhimpir-2 to KDA-33 220 kV Single Circuit Out

Exhibit 6.3.13 Jhimpir-2 to Jamshoro 220 kV Single Circuit Out
Exhibit 6.3.14 Jamshoro 500/220 kV Single Transformer Out

Exhibit 6.3.15 Jamshoro to Dadu 500 kV Single Circuit Out

Exhibit 6.3.16 Matiari to Dadu 500 kV Single Circuit Out

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

limits.

6.6 Conclusion of Load Flow Results

The load flow results of the proposed scheme of interconnection of Lake Side WPP in
2019 shows no bottlenecks or capacity constraints in the adjoining 220 kv and 132
kV network in terms of absorbing all the output of Lake Side WPP under normal as
well as the contingency conditions.

Lake Side Wind Power Plant would be connected by a double circuit of 132 kv
looping in-out with a sub cluster connecting neighboring Wind Power Plants of
Nasda Green 50 MW and Metro-2 60 MW and other five WPPs in the same loop to
Jhimpir-2 220/132 kV collector substation.

The twin bundled Greeley conductor used with the capacity of 368 MVA per circuit is
assumed to have a thermal limit of 404 MVA taking into account the increase in MVA

capacity of the conductors at high wind speed during high wind season.

References:

1- WECC Wind Generator Modeling Group; Generic Type-3 Wind Turbine-Generator Model
for Grid Studies; Version 1.1, September 14, 2006, p. 2.2
2- Ibid. 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 calculations of maximum fault levels the bus voltage has been assumed as 1.1 PU
i.e. 10 % above 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 maximum 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
Lake Side WPP.
The maximum fault currents have been calculated with the following assumptions
under IEC909:
e Set tap ratios to unity
e Set line charging to zero
e Set shunts to zero in positive sequence
Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher than
nominal, which is the maximum permissible voltage under contingency condition
However tabular results of some significant bus bars of 220 kV and 132 kV in the
electrical vicinity of Lake Side WPP have also been produced and placed in Appendix-
7.
7.1.1.2 Assumptions-Minimum Short Circuit Levels
The minimum fault currents are important for the evaluation of power quality issues

such as flicker, unbalance, sudden voltage dip and harmonics.
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To assess the minimum short circuit levels we have considered conditions of 2019 to
simulate the minimum short circuit strength of southern grid. For Lake Side WPP we
have assumed dispatch of 25% of its capacity for the minimum short circuit
calculations i.e. just one collector group with partial output of approx. 12 MW is on
bar.
For minimum fault currents we have applied the following assumptions under IEC
909:

e Set tap ratios to unity

e Set line charging to zero

¢ Set shunts to zero in positive sequence
Desired voltage magnitude at bus bars set equal to 0.9 P.U. i.e. 10 % lower than

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

7.2  Fault Currents Calculations

7.2.1 Maximum Short Circuit Levels for the Year 2022

The short circuit levels have been calculated and plotted on the bus bars of 500 kV,
220 kV and 132 kV of substations lying in the electrical vicinity of our area of interest
i.e. Jhimpir, T.M.Khan Road, Jamshoro and Gharo area, and are shown plotted in the
Exhibit 7.2 for the scenario 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 current. 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 500 kV, 220 kV and 132 kV bus bars of our interest i.e. 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 sequence currents and

the sequence impedances are shown in detail for each faulted bus bar.
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The total maximum fault currents for 3-phase and 1-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. For Jamshoro 220kV substation whose fault level exceed 40kA, this is
due to the reinforcements in the NTDC system hence NTDC should take mitigation
measures to reduce these fault levels.

The fault levels of Lake Side 132 kV are 16.73 kA and 16.36 kA for 3-phase and single
phase faults respectively for 2022. This is much less than the switchgear rating of 40
kA recommended for Lake Side Farm Substation as per NTDC requirements for 132
kV.

The fault levels for Lake Side 22 kV are 25.43 kA and 27.92 kA for 3-phase and single-
phase faults respectively for 2022. Therefore the short circuit rating recommended

for 22 kV switchgear is recommended as 31.5 kA.

Table-7.1
Maximum Short Circuit Levels with Lake Side WPP — 2022
Substation 3-Phase Fault Current 1-Phase Fault Current
(kA) (kA)
Lake Side-MV 22 kv 25.43 27.92
Lake Side 132 kV 16.73 16.36
Metro-2 132 kv 18.89 18.43
NASDA 132 kV 15.85 15.45
Nooriabad 132kV 12.17 11.49
“Kotri GTPS 132kV 19.91 21.61
Jamshoro Old 132kV 24.32 25.87
Jamshoro New 132kV 25.72 27.22
T.M. Khan 132 kV 15.34 14.10
Jhimpir-1 132 kV 30.06 25.42
Jhimpir-2 132 kV 25.82 25.66
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Jhimpir 132 kV 11.59 9.65
Thatta 132 kV 6.77 7.20
Halla RD 132 kV 22.57 23.61
Gharo-New 132 kV 11.16 10.36
Jhimpir-2 220 kv 28.56 22.78
Jhimpir-1 220 kV 22.92 17.62
Gharo-New 220 kV 12.02 8.89
T.M. Khan Road 220 kV 22.39 17.80
Jamshoro 220 kV 44.04 46.68
Halla RD 220 kV 29.27 26.48
Jamshoro 500 kV 38.27 35.79

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 1-phase fault currents are indicated in the Exhibit which are

given in polar coordinates i.e. the magnitude and the angle of the current. The total

fault currents are shown below the faulted bus bar.

The tabular output of the short circuit 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

Minimum Short Circuit Levels with Lake Side WPP 2019

Substation 3-Phase Fault Current 1-Phase Fault Current
(kA) (kA)
Lake Side-MV 22 kv 10.72 11.35
Lake Side 132 kV 17.50 18.32
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Metro-2 132 kV 12.06 12.87
NASDA 132 kV 10.20 10.79
Nooriabad 132kv 8.47 8.46
Kotri GTPS 132kv 13.29 14,54
Jamshoro Old 132kV 16.12 17.82
Jamshoro New 132kV 16.98 18.55
T.M. Khan 132 kV 11.63 11.09
Jhimpir-1 132 kv 17.87 18.47
Jhimpir-2 132 kV 16.14 17.89
Jhimpir 132 kv 7.67 7.81
Thatta 132 kV 5.41 5.89
Halla RD 132 kv 15.63 16.76
Gharo-New 132 kv 7.81 7.85
Jhimpir-2 220 kV 17.41 15.87
Jhimpir-1 220 kV 14.38 13.15
Gharo-New 220 kV 8.46 - 6.29
T.M. Khan Road 220 kV 14.51 12.63
Jamshoro 220 kV 22,58 22.65
Halla RD 220 kV 17.43 16.52
Jamshoro 500 kV 14.08 11.34

7.3  Conclusions of Short Circuit Analysis

As a whole 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 Lake Side 132 kV are 16.73 kA and 16.36 kA for 3-phase and single

phase faults respectively for 2022. This is much less than the switchgear rating of 40
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kA recommended for Lake Side Farm Substation as per NTDC requirements for 132
kv.

The fault levels for Lake Side 22 kV are 25.43 kA and 27.92 kA for 3-phase and single-
phase faults respectively for 2022. Therefore the short circuit rating recommended
for 22 kV switchgear is 31.5 kA.

Similarly for minimum short circuit case for the year 2019, the fault levels are also
well below the short circuit rating of the equipment at these substations.

The short circuit strength is very important for Power Quality issues like flicker,
harmonics and voltage unbalance. 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 equipment of the adjoining substations and there is improvement in minimum
fault levels. The proposed interconnection scheme holds good on the basis of short

circuit analysis as well.

s POWER PLANNERS INTERNATIONAL PAGE 38 OF 54



8. Transient Stability Analysis

The objective of transient stability study is to see:

1. Dynamic impact of Lake Side Wind Power Plant on the System

2. Dynamic impact of the System on Lake Side Wind Power Plant
8.1 Assumptions & Methodology
8.1.1 Type-3 WTG Dynamic Model
Lake Side is considering using Doubly Fed Induction 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 incorporated in this model, whereas other details and minute control
parameters have been based on assumptions in the controllers of generic model of

Siemens-PT! software PSS/E.

8.2 Dynamic Impact of System Disturbances

8.2.1 Three Phase Faults, Normal Clearing Time of 5 Cycles & Trip of Circuits

The system disturbances have been simulated for this model as follows;

Three- phase fault applied at Lake Side 132 kV bus bar, cleared in 5 cycles as normal
clearing time i.e. 100 m seconds, followed by trip of 132 kV single circuit between
Lake Side WPP and Metro-2, which was significantly loaded in the pre-fault normal
load flow case and its outage may cause severe impact.

Fig 8.1.1 indicates the bus voltages in pre and post fault conditions at 132 kV
substations in the vicinity of Lake Side WPP. We find that the voltages recover
smoothly and quickly to their pre-disturbance values.

The system frequency indicated in Fig. 8.1.2 shows very nominal excursions of
frequency that damps down very quickly and smoothly

The MW and MVAR output of equivalent WTG get back to normal quickly after the

fault clearance as shown in Fig 8.1.3,
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The dynamic response of generator is shown in Figs 8.1.4 showing the recovery of
speed and mechanical power. We find that the WTG is robust enough to damp down
transients in the generator speed and Pmech.

Fig 8.1.5 shows that the aerodynamic torque that dips down after fault is recovered
by pitch angle control which responds quickly and restores the aerodynamic torque
to normal with good damping of oscillations after fault clearance.

Fig. 8.1.6 shows no impact on shaft twist angle and quick damping of transients in
aerodynamic power (Paero) on the rotor blade side.

Fig. 8.1.7 indicates no impact on turbine rotor speed and quick recovery of generator
speed.

Fig. 8.1.8 shows the dynamic response of pitch control and pitch compensation that
acts quickly to stabilize the WTG.

The outage of 132 kV single circuit between Lake Side WPP and Metro-2 causes
significant decrease in the loading on the NASDA to Lake Side 132 kV Single Circuit.
Fig. 8.1.9 shows the transients of MW and MVAR flows on NASDA tp Lake Side 132
kV circuit which settles the transients quickly and acquires new steady state levels
soon.

Fig 8.1.10 shows the MW and MVAR output of the adjacent Metro-2 WPP which get
back to normal quickly after the fault clearance.

The angular stability of other conventional generators of the system can be seen in
Fig. 8.1.11. The relative rotor angles of Kotri GTPS 132 kV, Lakhra 132 kV, Nooriabad
132 kV, Thatta 132 kV and Hub 500 kV are plotted w.r.t. Guddu-New 500 kV. The
results show that they remain in synchronism with the system generators and stay

stable. The angular swings are also nominal and damp quickly.

8.2.2 Three Phase Faults, Clearing Time of 9 Cycles (Stuck Breaker): LVRT Test

The worst-case fault on system may be the failure of breaker (stuck-breaker) and
fault clearing with backup protection in 9 cycles. It may also be termed as testing the
ride through capability (LVRT) of Wind Power Plant for clearing time of 9 cycles i.e.

180 ms which is a criterion set out in the Grid Code to be fulfilled.
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Three- phase fault applied at Lake Side 132 kV bus bar, cleared in 9 cycles as normal
clearing time i.e. 180 m seconds, followed by trip of 132 kV single circuit between
Lake Side WPP and Metro-2, which was significantly loaded in the pre-fault normal
load flow case and its outage may cause severe impact.

Fig 8.2.1 indicates the bus voltages in pre and post fault conditions at 132 kV
substations in the vicinity of Lake Side WPP. We find that the voltages recover
smoothly and quickly to their pre-disturbance values.

The system frequency indicated in Fig. 8.2.2 shows very nominal excursions of
frequency that damps down very quickly and smoothly

The MW and MVAR output of equivalent WTG get back to normal quickly after the
fault clearance as shown in Fig 8.2.3.

The dynamic response of generator is shown in Figs 8.2.4 showing the recovery of
speed and mechanical power. We find that the WTG is robust enough to damp down
transients in the generator speed and Pmech.

Fig 8.2.5 shows that the aerodynamic torque that dips down after fault is recovered
by pitch angle control which responds quickly and restores the aerodynamic torque
to normal with good damping of oscillations after fault clearance.

Fig. 8.2.6 shows no impact on shaft twist angle and quick damping of transients in
aerodynamic power (Paero) on the rotor blade side.

Fig. 8.2.7 indicates no impact on turbine rotor speed and quick recovery of generator
speed.

Fig. 8.2.8 shows the dynamic response of pitch control and pitch compensation that
acts quickly to stabilize the WTG.

The outage of 132 kV single circuit between Lake Side WPP and Metro-2 and causes
significant decrease loading on the Lake Side to NASDA 132 kV Single Circuit. Fig.
8.2.9 shows the transients of MW and MVAR flows on Lake Side to NASDA 132 kv
circuit which settles the transients quickly and acquires new steady state levels soon.
Fig 8.2.10 shows the MW and MVAR output of the adjacent Metro-2 WPP which get

back to normal quickly after the fault clearance.
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The angular stability of other conventional generators of the system can be seen in
Fig. 8.2.11. The relative rotor angles of Kotri GTPS 132 kV, Lakhra 132 kV, Nooriabad
132 kv, Thatta 132 kV and Hub 500 kV are plotted w.r.t. Guddu-New 500 kV. The
results show that they remain in synchronism with the system generators and stay

stable. The angular swings are also nominal and damp quickly.

8.3 Dynamic Impact of Wind Farm Disturbances

8.3.1 Sudden Loss of a group of WTGs

We have simulated the sudden loss of a group of WTGs, i.e. loss of one equivalent
WTG representing a collector group. This happens due to 3-phase fault on the MV
bus of Lake Side Farm substation and cleared by tripping of a collector double circuit.
The fault clearing at 22 kV is assumed as 9 cycles (180 ms). The following variables
are monitored

Fig 8.3.1 indicates the bus voltages in pre and post fault conditions at 132 kV
substations in the vicinity of Lake Side WFP. We find that the voltages recover
smoothly and quickly to their pre-disturbance values.

The system frequency indicated in Fig. 8.3.2 shows very nominal excursions of
frequency that damps down very quickly and smoothly

The MW and MVAR output of equivalent WTG get back to normal quickly after the
fault clearance as shown in Fig 8.3.3.

The dynamic response of generator is shown in Figs 8.3.4 showing the recovery of
speed and mechanical power. We find that the WTG is robust enough to damp down
transients in the generator speed and Pmech.

Fig 8.3.5 shows that the aerodynamic torque that dips down after fault is recovered
by pitch angle control which responds quickly and restores the aerodynamic torque
to normal with good damping of oscillations after fault clearance.

Fig. 8.3.6 shows no impact on shaft twist angle and quick damping of transients in
aerodynamic power {Paero) on the rotor blade side.

Fig. 8.3.7 indicates no impact on turbine rotor speed and quick recovery of generator

speed.
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Fig. 8.3.8 shows the dynamic response of pitch control and pitch compensation that
acts quickly to stabilize the WTG.

The outage of a collector group causes the power flow through the Lake Side 132/22
kV Transformers to change. Fig. 8.3.9 shows the transients of MW and MVAR flows
on a 132/22 kv TF at Lake Side WPP which settle the transients quickly and acquire
new steady state levels soon.

Fig 8.3.10 shows the MW and MVAR output of the adjacent Metro-2 WPP which get
back to normal quickly after the fault clearance.

The angular stability of other conventional generators of the system can be seen in
Fig. 8.3.11. The relative rotor angles of Kotri GTPS 132 kv, Lakhra 132 kV, Nooriabad
132 kv, Thatta 132 kV and Hub 500 kV are plotted w.r.t. Guddu-New 500 kV. The
results show that they remain in synchronism with the system generators and stay
stable. The angular swings are also nominal and damp quickly.

8.3.2 Sudden Loss of one 132/22 kV Transformer in the Farm Substation

The sudden trip of 132/22 kV transformer in the Lake Side Farm is caused after the
clearing of 3-phase fault on MV bus of Farm substation.

Fig 8.4.1 indicates the bus voltages in pre and post fault conditions at 132 kv
substations in the vicinity of Lake Side WPP. We find that the voltages recover
smoothly and quickly to their pre-disturbance values.

The system frequency indicated in Fig. 8.4.2 shows very nominal excursions of
frequency that damps down very quickly and smoothly

The MW and MVAR output of equivalent WTG recover quickly after the fault
clearance as shown in Fig 8.4.3.

The dynamic response of generator is shown in Figs 8.4.4 showing the recovery of
speed and mechanical power. We find that the WTG is robust enough to damp down
transients in the generator speed and Pmech.

Fig 8.4.5 shows that the aerodynamic torque that dips down after fault is recovered
by pitch angle control which responds quickly and restores the aerodynamic torque

to normal with good damping of oscillations after fault clearance.
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Fig. 8.4.6 shows no impact on shaft twist angle and quick damping of transients in
aerodynamic power (Paero) on the rotor blade side.

Fig. 8.4.7 indicates no impact on turbine rotor speed and quick recovery of generator
speed.

Fig. 8.4.8 shows the dynamic response of pitch control and pitch compensation that
acts quickly to stabilize the WTG.

The outage of one 132/22 kV Transformer at Lake Side WPP Substation causes the
entire output of Lake Side WPP to shift to the intact Transformer at Lake Side WPP
Substation. Fig. 8.4.9 shows the transients of MW and MVAR flows on the 132/22 kv
Lake Side WPP transformer which settles the transients quickly and acquire new
steady state levels soon.

Fig 8.4.10 shows the MW and MVAR output of the adjacent Metro-2 WPP which get
back to normal quickly after the fault clearance.

The angular stability of other conventional generators of the system can be seen in
Fig. 8.4.11. The relative rotor angles of Kotri GTPS 132 kV, Lakhra 132 kV, Nooriabad
132 kv, Thatta 132 kV and Hub 500 kV are plotted w.r.t. Guddu-New 500 kV. The
results show that they remain in synchronism with the system generators and stay

stable. The angular swings are also nominal and damp quickly.
8.4 Dynamic impact of Fault on 220 kV Primary System
Three Phase Faults, Normal Clearing Time of 5 Cycles & Trip of 220 kV

Circuits

Three- phase fault applied at Jhimpir-2 220 kV bus bar, cleared in 5 cycles as normal
clearing time i.e. 100 m seconds, followed by trip of 220 kV single circuit between
Jhimpir-2 and KDA-33 which was significantly loaded in the pre-fault normal load
flow case and its outage may cause severe impact.

Fig 8.5.1 indicates the bus voltages in pre and post fault conditions at 220 kV and
132 kV substations in the vicinity of lLake Side WPP. We find that the voltages
recover smoothly and quickly to their pre-disturbance values.

The system frequency indicated in Fig. 8.5.2 shows very nominal excursions of

frequency that damps down very quickly and smoothly

<
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The MW and MVAR output of equivalent WTG get back to normal quickly after the
fault clearance as shown in Fig 8.5.3.

The dynamic response of generator is shown in Figs 8.5.4 showing the recovery of
speed and mechanical power. We find that the WTG is robust enough to damp down
transients in the generator speed and Pmech.

Fig 8.5.5 shows that the aerodynamic torque that dips down after fault is recovered
by pitch angle control which responds quickly and restores the aerodynamic torque
to normal with good damping of oscillations after fault clearance.

Fig. 8.5.6 shows no impact on shaft twist angle and quick damping of transients in
aerodynamic power (Paero) on the rotor blade side.

Fig. 8.5.7 indicates no impact on turbine rotor speed and quick recovery of generator
speed.

Fig. 8.5.8 shows the dynamic response of pitch control and pitch compensation that
acts quickly to stabilize the WTG.

The outage of 220 kV single circuit between Jhimpir-2 and KDA-33 causes significant
loading on the Jhimpir-2 to Jamshoro 220 kV Single Circuit. Fig. 8.5.9 shows the
transients of MW and MVAR flows on Jhimpir-2 to Jamshoro 220 kV circuit which
settles the transients quickly and acquires new steady state levels soon.

Fig 8.5.10 shows the MW and MVAR output of the adjacent Metro-2 WPP which get
back to normal quickly after the fault clearance.

The angular stability of other conventional generators of the system can be seen in
Fig. 8.5.11. The relative rotor angles of Kotri GTPS 132 kV, Lakhra 132 kV, Nooriabad
132 kV, Thatta 132 kV and Hub 500 kV are plotted w.r.t. Guddu-New 500 kV. The
results show that they remain in synchronism with the system generators and stay

stable. The angular swings are also nominal and damp quickly.

8.5 Conclusion of Stability Study

The transient stability analysis performed as discussed above indicates that the

NTDC system connecting to Lake Side WPP through the proposed scheme of
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interconnection is strong enough to absorb the worst disturbances on either side i.e.
on Lake Side WPP side or the Grid side.

There are no constraints of connecting Lake Side WPP with the NTDC grid in terms of
transients or dynamic behavior of system under the disturbed conditions either on

the Farm side or on the Grid side.
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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 circuit strength.
Therefore we have investigated these issues for the case of minimum short circuit of
2019 for the proposed scheme of interconnection. The same case has been re-
evaluated with per unit MVA values and plotted for 3-phase faults in Exhibits 7.1.1
and 7.1.2 in Appendix-7

9.1 Flicker

We have used IEC61400-21 for the calculations of flicker levels for steady-state

continuous 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 Ps; and longer time flicker levels Py; are

assumed same and calculated by the following formula

1 Nt 2
Fuy = Rz o Y (citwi.va) Snj)
i=1

where

c(¥y.v,) is the flicker coefficient of the wind turbine for the given network impedance phase
angle, y, at the PCC, and for the given annual average wind speed, v, at hub-height

of the wind turbine at the site;

Sy is the rated apparent power of the wind turbine;
Sy is the short-circuit apparent power at the PCC.
Nt is the number of wind turbines connecled to the PCC.

PCC is the point of common coupling of WTGs that is MV bus of Lake Side 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 Lake Side Wind farm reduced as

o POWER PLANNERS INTERNATIONAL PAGE 47 OF 54



low as 25 % of its rated capacity. Therefore taking one collector group as one
equivalent generator of 6x2 = 12 MW we have calculated as follows;

Sn=2.22 MVA at 0.90 PF (For 1 WTG)

Nwr=6

S« for MV bus = 670 MVA

The value of c (¢} at 10 minute average speed (v,) is supplied by the manufacturer
after filed measurements of Ps g for different operating conditions using the
following formula.

Sk fic

owk) = Pyic -

where
S,, is the rated apparent power of the wind turbine;

S nic is the short-circuit apparent power of ths fictitious grid.

- -

The value of c ({) 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

Psts =Pyy= 0.008116 = 0.08116 %
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 Lake Side Wind farm
would not cause any flicker problem during steady state operation even in the
weakest system conditions of minimum short circuit level.

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
c. 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 IEC61400-21 (Section 8.3.2)

. POWER PLANNERS INTERNATIONAL  PAGE 48 OF 54



Pyx "—‘(waj "h(V’k) Sni)3

i=1 J

031

N,
By = '% ‘[£N120,| '(kY,I(Wk)' sr’l,lP’2
i=1

where

Nypjand Nygq; are the number of switching operations of the individual wind turbine within a
10 min and 2 h period respectively,

ke i(wy) is the flicker step factor of the individuat wind turbine;

Sni is the rated power of the individual wind turbine.

v

The values of Njg and Njyq are usually provided by the manufacturers based on field
measurements, but if these are not available then IEC61400-21 proposes in section
7.6.3 to use as follows;
For switching conditions of (a) and (b)

Nip=10

Niz0 = 120
For switching conditions of (c)

Nio=1

Nizo=12
The value of flicker step factor ks; (k) is also provided by the manufacturer after
the field and factory measurements; but for the present analysis we assume it to be
equal to 1.
Substituting the numbers in the above equations, we find for switching conditions of
(a) and (b) as follows;

Psis = 0.188802

Py = 0.181289
For switching conditions of (c) these values would be less as the frequency of

occurrence assumed i.e. Njgand Njjoare 10 times less.
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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 P,
value 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 stringent specifying 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 of 0.25 to 0.5 [2].

The values evaluated above are less than the values recommended in the references

of above standards.

9.2 Voltage Unbalance

9.2.1 Voltage Step-Change

The voltage step change would occur when a WTG will be energized, assuming just
one WTG in the collector for the minimum No. of units in the collector being

energized.

The limit on the voltage change is based on the impedance of the circuit between
the point of connection and the MV transformer bus bar together with the apparent
power of the wind turbine generators. The following equation needs to be satisfied

[2];

AV = 3 Sua [(1/Ske) - (1/Skss)) s 1/33 0r3 %

Where

Swia = MVA rating of the WTG

Ske = Short circuit MVA at connection point

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
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Swka = 2.22 MVA for the equivalent WTG of a collector group for the minimum case
Ske1 for one WTG in collector group = 200 MVA (Exhibit 7.1.2)

Skss = 270 MVA (Exhibit 7.1.2)

Substituting these values we get

AV =0.002878 = 0.2878 %

Which is much less than the limit of 3 %

9.2.2 Voltage Fluctuation

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

V3 (Pwxa /SKE)ZS 1/250r4 %

Where

Pwka = MW rating of the WTG

Ske = Short circuit MVA at connection point
Punching all the numbers in this equation, we get
Voltage Fluctuation=0.01=1%

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

» Interconnection Study has been carried out for 50 MW Lakeside WPP which is
proposed to be placed in a second loop at newly planned Jhimpir-2 220/132 kv
collector substation. The scheme of interconnection of Lakeside WPP proposes
the following reinforcements in place at Jhimpir cluster.

e 220 kV D/C transmission line approx. 18km long on twin bundled Greeley
conductor looping In/out of second circuit of existing Jamshoro —~ KDA-33
D/C transmission line at the proposed Jhimpir-2 220/132 kV substation

e Addition of 4™ 220/132 kV transformer at the newly proposed Jhimpir-2
220/132 kV substation.

e 132kV double circuit transmission line approx. 88 km long on twin bundled
Greeley conductor for connecting all the 8 WPPs including Lakeside, Indus,
DHA City, Noor, Metro-2, Iran Pak, Nasda, Uni-energy to Jhimpir-2 220/132
newly proposed substation. In this scheme the interconnection of Lakeside
WPP includes 132 kV D/C transmission line approx. 1 km long, on twin
bundled Greeley conductor for looping infout on the 132kV single circuit
from Nasda Green WPP to Metro-2 WPP.

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

> Load flow analysis has been carried out for peak and Off Peak scenarios of
August/September 2019 considering the COD targeted by Lakeside WPP and a
future scenario of 2022, for the dispersal of power from Lakeside WPP into NTDC
system at 220 kV level using the latest load forecast, generation and transmission
expansion plans of NTDC and HESCO. The above mentioned interconnection
scheme 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 reactive power requirement at

point of common coupling to meet PF of + 0.95, voltage and line loading criteria
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are fulfilled by these studies. All the scenarios have been studied by considering
maximum dispatch from all the existing/planned WPPs in the Jhimpir and Gharo
Clusters. It is proposed that for this High Wind and High Water season, highly
inefficient thermal plant of Jamshoro which comes on the bottom of the merit
order dispatch should not be operated. With the proposed reinforcements
mentioned above and dispatch controi the system is found adequate to absorb
output power of Lakeside WPP and other upcoming WPPs in the same loop. The
load flow results for peak and Off Peak scenarios also establish that the proposed
scheme of interconnection of Lakeside WPP shows no bottlenecks or capacity
constraints in the adjoining 500 kV, 220 kV and 132 kV network in terms of
absorbing all the output of Lakeside 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 evaluated
for the year 2022 and minimum short circuit level for the year 2019 for the most
stringent conditions. The fauit levels of Lakeside 132 kV are 16.73 kA and 16.36
kA for 3-phase and single phase faults respectively for 2022. This is much less
than the switchgear rating of 40 kA recommended for Lakeside Farm Substation
as per NTDC requirements for 132 kV. The fault levels for Lakeside 22 kV are
25.43 kA and 27.92 kA for 3-phase and single-phase faults respectively for year
2019.

Therefore the short circuit rating for 22 kV switchgear is recommended as 31.5
kA. It has been found that the proposed scheme provides maximum SC strength

for the evacuation of Lakeside WPP power to the grid.

The switchgear ratings for Lakeside WPP substation are as follows:
132 kv:
Short circuit rating = 40 kA (3 sec.)

Continuous rating = 2500 A
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22 kV:

Short circuit rating = 31.5 kA (3 sec.)

Continuous rating = 2500 A
Transient Stability analysis has been carried out for Lakeside 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 Lakeside WTG unit's dynamic
characteristics and the grid connectivity is strong enough to maintain stability
under all disturbances. In turn, any disturbance from Lakeside 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
clearing 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 required in the Grid
Code for Wind IPPs.
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 IEC and other International
Standards.
There are no technical constraints whatsoever in the way of bringing in the 50
MW of Lakeside Wind Power Plant at the proposed site and scheduled time of
commissioning, 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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EXECUTIVE SUMMARY

Introduction

This document is an initiai Environmental Examination IEE of a S0 MW Wind Power Project
{Project) being deveioped by Lakeside Energy Pvt. Limited (LEPL) in Jhimpir, Sindh Pakistan.

The sponsor of the Project is Naveena Group (NG} & Al-Karam Textile Mills Pvt/ Ltd. (AKTM)

Lakeside Energy Pvt. Limited is deveioping a SOMW wind farm iocated in Jhimpir, District Thatta.

Lakeside Energy Pvt. Limitea (LEPL) is an SPV formed for developing SOMW Wind Power Project. LEPL is
a wholly owned subsidiary of Naveena Exports Ltd (NEL) and Al Karam Textile Miils Pvt. Ltd.

Lakeside Energy Pvt. Ltd is interested to setup a Wind Power Project of 50 MW Capacity in
Jhimpir, Sindh, Pakistan.

Consuitant

Renewable Resources is the Project consuitant engaged for Project deveiopment including the
-nitial Environmentai examination (IEE) of the Project. i

The contact detaiis of ccnsuitant are given beiow:;

Renewable Resources (Pvt.) Ltd

i s R R
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Project Sponsors
The Project Sponsors are the Utd liability company incorporated under the laws of Pakistan,
called Lakeside Energy Pvt. Limited (LEPL). Contact details are as foilows;

Study Methodology

The study was conducted using standard methodology prescribed by national and internationai

| agencies to facilitate the review of identified environmental issues. This entailed an

»

understanding and desciption of the environment within the activities which will occur or
potentiaily have influence on the social and biological environment. The {EE study was
' conducted in four phases.

Phase-i invoived the definition and categorization of the Project components, collection
of baseiine data and information of the defined Project area through phvsicai survey
3na consuitation with the focai inhabitants near the Project area.

?hase-il invoived the iaboratory anaiysis or the different environmental parameters
which inciudes (Ambient Air Monitoring, Ambient Noise, and Water quality anaivysis of
:ne project area.

hase-ill invoived assessment of potential impact assessment of the pre-construction.
:onstruction, cperation anad Decommission pnase or the Project.

“hase-iV nvoived :ihe mitigation measures, ‘ormuiation snd monitoring of 3n
Invironmentai Management Plan {(EMP)} to minimize the environmentai impacts of the
>roject during construction and operation pnase.

i Document Title: Consuitant Name: Document No Date of Approvai i
| Initial Environmentai Examination (IEE} Renewable Resources (Pvt.) RE2/131/131/001 February,2016 |
| S0 MW Lakeside Energy Pvt. Limited of Ltd '
| Wind Power Project in Jhimpir, Sindh Project Sponsor: Document issue i
i Pakistan Naveena Group ;__“ 1
H J

/ QM
/KARACH/

v



; Pakistan

The approach of IEE study includes the following steps:

> Describing the Project and details of Project Proponents

% Review of applicable Statutory Requirements and compiiances

<+ Establishing environmentai baseiine conditions through survey and consultation with
the local stakehoiders

“» Scoping the issues and establishing the boundaries of the assessment

< Review of Project Alternatives

<» Assessing the potential environmental effects of the Project, including residual and
cumulative effects

%+ lidentifying potential mitigation measures to eliminate or minimize the potentiai adverse
environmental impacts

< Environmental Management & Monitoring Plan and follow-up programs

Statutory Requirements
The report fulfills the following reguiatory requirements:

%+ Pakistan Environmental Protection Agency (Review of {EE and EIA) Reguiations, 2000
with reference to Pakistan Environmentai Protection Act, 1997,

+*» Sindh Environmentai Protection Agency (Review of IEE and EIA) Reguiations, 2014 with
reference to Sinah Environmentai Protection Act, 2014

“» Performance Standards of IFC and Worid Bank group

The detaiis of the statutory requirements and compiiances of this {EE report to the nationat ana
‘nternationai reguiations or guideiines are expiained in Section 2 of this report.

roject Cverview

The wind farm Project of 50 MW of Lakeside Energy Pvt. Limited is focated in jhimpir, District
Thatta Sindh. The iand has ceen ieasea bv the Government or Sinah bv Lakeside £nergy Pvt.
_imited. The Karachi Hvaerabad Miotorwav (Super Highwavj) is connecting roaa to the site. The
-otal lana area or the Project is 260 acres.

.upiect 1o Tinailization or the £PCC, che Proiect wil install 23 units of General Eiectric turpine
zenerators (WTGs), eacn with rated output or 1.7MW. However, the exact conriguration wiil be
Jetermined upon tinaiisation of the £PC. The other cptions Or wind turbine generators {(WTGs)
3re aiso svaiiable iike, Nordex N131 wind turbine generators (WTGs) rated outout of 3.0MW
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total 17 WTGs, Vestas V126 wind turbine generators (WTGs) rated output of 3.3 MW total 15
WTGs, G.E 1.7 wind turbine generators (WTGs) rated output of total 29 WTGs.

Further detaiis about the Project and its iocation are given in Section3 of this report.
Description of Environment

A data coilection survey was undertaken that induded geology, meteorology, hydroiogy,
ambient air quality, water quality, soil characteristics, noise levels, shadow forecasting, flora
and fauna. land use pattem, and socio-economic conditions, based on available secondary
information or data coilected in the fieid. Primary data was collected to establish baseline
conditions for the soil, water (surface and ground) quality, flora and fauna, and noise.
Secondary data was collected for iand, dimate, and socioeconomic factors.

The physicai survey of the site was conducted by Mr. Umair Ali Khilji of Renewable Resources
Pvt. Limited. The environmental and social baseline conditions observed in the Project area are
presented in Section 4 of this report.

impact Assessment and Mitigation

A detailed analysis of Project aiternatives are discussed in Section 5. During the (EE, the Project
sotential social and environmentai impacts were identified. Zach identified environmentai and
sodai impact was then characterized with respect 1o its nature, reversibility, zeograpnicai
axtent, consequence-severity and likelihood. Based upon this characterization, the imnacts
were then assessed to be of high, medium or low significance. The IEE has recommended
appropriate mitigation measures {0 address the potentiai environmentai and socio-economic
‘mpacts. The details of impact assessment and mitigation measures are provided in Section 6,
wynich is tfurther suppiemented bv the £nvironmentai Management Plan {EMP) crovided in
Zection-8 or this report.

Stakehoider Consuitation

Stakenoider consuitation was carried out as part or {EE studv. The getaiis or the consuitation
ire gocumented in Section-8 or the report.
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Finding and Recommendations

Wind Power Project is a green energy Project and, therefore, therelsnoma;orlong
lasting social or environment impact foreseen.

Air quality of the area may be slightly disturbed only during construction phase of the
Project.

The Project Area does not fall under any sensitive, protected area.

No threatened / Near-Threatened species of wildlife was recorded in the Project Area.

There are two settlements near the project area; only one are permanent settlements
and other one were seasonal/temporary settlement. These settlements are outside
from the project land area at distance of 1.5 to 4.6 Kilometers therefore no disturbance
to the inhabitants is foreseen.

Regarding bird mortality due to collision, it is found that birds landing area is around 24
km away from the wind farm and the migratory birds are not seen in the wind farm area
and there are minimal to zero chance of bird collision from these wind turbines.

Noise impacts will be less than 70 DB (A) which is within the range as per Nationai
Environmental Quality Standards (NEQs) of Pakistan.

The environmental disturbance normaily associated with construction activities will be
minimized through an Environment Management Plan (EMP), impiementation of which
will continue during Project operation and which includes monitoring arrangements.

The Proiect wiill bring a positive deveiopment in the area and improve the socio-
aconomic conditions through generation of employment opportunities and opening of
avenues for the deveiopment of this area. Power proiect constructed and then operated
in the area will cause deve-opment of good infrastructure, wnich wiil be benefited by
the iocal popuiation.

At least, one year bird monitoring is recommended to compile substantive data about
“he impacts of wind power piants on the birds and other important wiidlife -f the area.
"he Proiect wiil aiso heip promote renewable energy in Pakistan and wiil contribute
>0ositivety bv meeting the energy sunply aemand of the countrv.

This {EE stuay conciudes that the proposed Wind project wiil not lead to significant
adverse environmental and social impacts of sucn nature or magnitude that wouid
require 3 more detailed report in the form of an ZIA. Additionaly careful
‘mpiementation of the £MP wiil ensure that environmental impacts are managed and
ninimizea ana the project probonent meets ail statutorv requirements.

“he proiect has been discussed with iocal peonie. government orficiais and NGO (like wildlife
iepartment, ~orest gepartment, SEPA, WWF and IUCN). The consuitations elicited general
“upport Tor the oroiect. “here were no serious environmental issues raisea or matters tnat the
Consuitant had overiooked. The main concerns expressed were to ensure that locai peopie got
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empioyment on the project and that measures were in place to avoid excessive noise or dust

and bird mortality.

In the view of all above, 50 MW wind power Project of Lakeside Energy Pvt. Limited can be
regarded as Environmental Friendly Green Project. The details of IEE findings and

recommendations are discussed in Section-9 of this report.

The foilowing Annexures are attached with the report in order to support the resuits and

findings of the report.

Annexure-i: Environmental Management and Monitoring Plan

Annexure-ll: EMP Impilementation Cost Estimates

Annexure-lil: Pakistan Environmental Protection Agency Act 1997 and (Review of |EE and EIA)

Regulations, 2000

Annexure-iV: Sindh Environmental Protection Agency Act 2014 and (Review of IEE and EIA}

Reguiations, 2014

Annexure-V: Pakistan Nationai Environmental Quality Standards

Annexure-Vl: IFC HSE Guidelines for Wind Energy Sector

Annexure-VIt: iaboratory Analysis fReports of Ambient Air Quality, Noise and Drinking Water

Quality

Annexure-Viil: List of Flora and Fauna Recorded in Project Area

Annexure-iX: Snapshots of Bioiogical Environment
Annexure-X: Social Survey Forms

Annexure —<I: Snapshots of Community Consuitation
Annexure —XI1: Snapshots of Stakeholders Consuitation
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SECTION 1

INTRODUCTION AND PURPOSE OF STUDY
1 INTRODUCTION AND PURPOSE OF STUDY

1.1 PROJECT PROPONENT

The sponsor of the Project is Naveena Group {(NG) & Al-Karam Textile Mills Ltd (AG).

Lakeside Energy Pvt. Limited (LEPL) is an SPV formed for deveioping SOMW Wind Power Project.
LEPL is a whoily owned subsidiary of Naveena Group (NG) and Al-Karam Group (AG).

Lakeside Energy Pvt. Ltd is interested to setup a Wind Power Project of 50 MW Capacity in
Jhimpir, Sindh, Pakistan.

Renewable Resources (Pvt.) Limited (RE2) is the consuitant to deveiop the Project of Lakeside
Energy Pvt. Limited.

Lakeside Energy Pvt. Limited has iand available having area of approximately 360 Acres. in

order to identify the iand for the wind farm within the same area, preiiminary site assessment
has been carried out.

1.2 THE PROFESSIONAL ADVISORS

2enewable Resources (Pvt.) Ltd is the proressional tecnnicai aavisor tor the Project. Renewable
Resources is a consuiting comoany speciaiized in Renewabie £nergy (RE), Energy Efficiency (EE)
ind Environment (Envj Proiects. The companv is owned bv group or croressionais wno have
5een intimatety invoived in the renewanie energy program or Pakistan, ana have a rundamental
naerstanding Cr issues relating 10 power Drolect cevelooment. “vnich inciude dut are not Ltd
‘0 Teasibilitv stuaies. reguiatory approvais, concession ana security aocuments, and appiicable
solicies.

EZ ‘s capapie or conaucting ruil feasioiiity package reaturing power proauction estimates, grid
interconnection and taniff moael. RE2 aiso has the expertise to deai with ail technical aspects
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regarding the legal documents of power projects. The professional team of RE2 is well
acquainted with the polides, regulations, methodologies and standards of RE power Projects
and its work output meets internationai standards. RE2 is presently a consuitant for various
power Projects in ~akistan sponsored by local and internationai investors, with internationai
banks.

RE2 has gained significant experience in conducting Environmental and Social Impact
Assessments (ESIA) and Initial Environmental Examinations (IEE) of renewable energy projects
in accordance with national and international laws and standards. These studies cover sll
baseline environmental conditions and antidpated environmental impacts of projects and
provide comprehensive Environmental Management Plans.

To date, RE2 has conducted twenty six {26) environmental studies of renewable energy
projects, which have all been approved by the relevant Environmental Protection Agencies.
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1.3 PROJECT BACKGROUND & JUSTIFICATION

pakistan’s major electricity sources are thermal and hydro generation, meeting approximately
70% and 28% (respectively) of the country’s annual electricity demand. The primary thermal
generation fuels employed are furnace oil and gas. While both are nroduced domestically,
demand aiready outst: as domestic supply by a considerable margin. . -il import is a significant
burden on the nationai exchequer and the inareasing import bill continues to exert further
pressure on the foreign exchange reserves. Fectricity mix of Pakistan (2013-2014) is presented
in the figure below:

ELECTRICITY GENERATION 2013-14
TOTAL: 103,670 GWH

(as, 25.70%

Nucdiear, 4.90% -

= T ATs
Jal L.aits

Oil, 28.50%

‘igure 1.1: Electricity Mix or Pakistan by Source!

T -nergy vear BOoK of Pakistan 011
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o Construction of sit2 roads and crane pads at each wind turbine site

» Construction of turbine foundation and transformer pads

» Installation of electrical systems, underground and some overhead lines
» Assembly and erection of the wind turbines

+ Construction and instailation of substation

» Commissioning and Testing

All supplies both for construction and for the camp will be transported by trucks from Karachi.

This will inciude all fuels and oils, driiling equipment, spare parts for construction machinery,
and food supplies for construction camps.

3.3.3 Operation and Maintenance Phase

in order to maintain a high level of performance, a maximum staff of 10 persons per shift will
he maintained for the wind farms, in addition to the security staff

3.2.4 Decommissioning Phase

The Project’s wind power generation systems, if operated prudently, shouid maintain certain
residual vaiue upon decommissioning, following the estimated 20 vear life-cycle of the Project,
35 agreed in the EPA. its continued performance would demand up-gradation rather than
decommissioning of the piant. The tower and turbine may need replacement while the oid ones
mav be sold as scrap to be appropriately disposed-off.

However, i the site i to be decommissioned prior 10 the designated plant life, it wiil be
‘nitiated bv dismantiing the turbines, supporting towers and substation, anda transporting them
ut of the Project zrea. T ne activity wiil take approximatety six (06} months ana wiil require
400-500 truck- ioaas to transport the materiai. The turnine material ana the tower wiil be soid
35 scrap, and concrete wiil be broken and moved to the ianafill site. The storea fuei or oii wiil be
ransported out or the area ror saie or gisposat at a suitavle iznafill site. The site wiil be ieveled
‘D make 1t avaliable for reguiar use.
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Import of gas couid be seen as a viable option to overcome the depleting domestic reserves.
However, gas import has significant challenges, such as the need for substantial capital
investment in infrastructure, security difficuities and physical terrain concems. Moreover, it
would increase Pakistan’s reliance on imported fueis with associated foreign exchange burdens.
This must be considered in the context of rising costs for gas and oil-based fuels as a resuit of
uncertainty over future suppiy.

Alternatives to further fuel imports for electricity generation are the production of domestic
coal, generation from hydro-electric power, or other renewable sources, such as wind and solar
power. These options will assist in reducing Pakistan’s reiiance on imported oil and protect
against resuiting vuinerability to changes in global oil prices, which will in turn also have a
positive effect on the current trade deficit and inflating import bill.

As with gas, securing future supplies of domestic coal and hydro-electric power would require
significant spending on infrastructure. While Pakistan has domestic reserves of coai, it currently
makes up a very smail proportion of the country’s total power generation. This is due, in part,
to the fact that most of the reserves are iocated in the remote Thar Desert region. Exploiting
the coai reserves wouid require significant upiront investment in local infrastructure (inciuding
orovision of water suppfiies), deveiopment of mines, housing and refated infrastructure, and
investment in transmission iines, as a pre-requisite to any power piant deveiopment. Hydro-
electric power aiready supplies aimost 30% of the domestic eiectricity that is generated, and
numerous sites for future investment exist. However, due to their locations, this wouid aiso
reguire significant investment in transmission and other infrastructure. Moreover, there are
yanous poittical issues refating to the deveiopment of hydro-efectric and coal ceneration power
nlants, which remain to be resoived.

in light of the prevailing circumstances, wind generation appears to be a viable and
2nvironmentailv friendlv aitemnative for meeting Pakistan’s urgent electricity demands. The
:evelopment of vind generation oroiects cousd reduce gependgence on cii-based thermai
aJower Zeneration, ncrease diversitv in Pakistan’s efectricitv generation mix, and reauce
greennouse gas (GHG) emissions. ail or wnich wiil contribute towards projecting a positive
‘mage or Pakistan within the intemationai community. Also the per kWh tariff for wind power
Jrojects are Now comparatively iower than that of furnace oil orojects. particulariy the Rentai
ower ?roiects, vnich were oreviousty nducted to meet the urgent neegas of 2tectricity
:nortralis.
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1.4 PROSPECTS OF WIND ENERGY IN PAKISTAN

Pakistan has considerable potential for wind energy in the coastal belt of its southern provinces
Sindh and Balochistan, as weil as in the central desert areas of Punjab and Northern Sindh. This
potential source of renewable energy has however, not been properly realized thus far.
According to a study conducted by NREL, and data collected from the wind masts instalied in
the Gharo and Keti Bandar wind corridor, the average wind speed in this wind corridor is 7.4
m/s making a regional potential of more than 50,000 MW. The Wind Map of Pakistan as
comprised by NREL is shown in Figure 1.2 below.
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Figure 1.2: ‘Wind Map of Pakistan by NREL
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“he sovernment or Pakistan (GOP) is civersiving fts energy mix on a rast track basis to ensure
Inergy securitv, ustainanle Deveiopment, Social Equity ana Environmentai Protection. Given
ts overall economics, wind energy s envisagea as an important ingreoier. of Pakistan's future
anergy mix.
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Keeping in view the anticipated future energy needs and -he significant potentiai for renewable
energy, the GOP has set a target of at least 5% of the total nationai power generation capacity
to be generated through renewable energy technologies, espedally through wind energy by the
year 2030.

1.5 PROJECT OVERVIEW & OBJECTIVES

The Wind Farm Project is located in Jhimpir, which is approximately 120km from Karachi,
Pakistan’s commercial hub and main coastal/port city.The Project site consists of 360 acres of
land, wr-ich has been leased by the Government of Sindh. The Karachi-Hyderabad Motorway
{Super Highway) and Nationai Highway are the connecting roads to the Project site.

Subject to finalization of the EPCC, the Project presently contemplates installing a total of 29
wind turbine generators (WTGs), each with rated output of 1.7 MW. The other options are also
available as mentioned in the table given below.

The brief overview of Project is summarized in Table 1.1 below.

Table 1-1: Project at a Glance

{S.No | Particuiars Description
1 Project Site Jhimpir, Province of Sindh, Pakistan
2 Proiect Capaaty SOMW ;
: 3 Turbines to be installed G.E 1.7 MW - Total 29 WIG:
Gamesa G114 = 2.0 MW= Total 25 WTGs.
Gamesa G114 - 2.5 MW ~Total 20 WTGs
: G.W121-2.5 MW - Total 20 WTGs -
' Vestas V126 -3.3 MW~ Total 15 WTG
Nordex N131 3.0 MW — Total 17 WTG
b4 Annual Expected ‘lectricity to | G.E 1.7 MW=531,209MWh/a |
i be supplied to the Grid- i
5 . Estimatea Project Cost . 107.5 million US S "

“he Proiect is being geveloned with the foilowing oojectives:

_ontnbute to meeting the etectricity suppiy ceficit in south west or Pakistan in
sarticuiar; and country in generai:
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ii. Provide electricity to stimulate and support the expansion of local industry and. service
businesses;

iii. By using indigenous renewable resources of power generation, avoid depietion of
natural resources for future generation and environmentai stability;

iv.  Create empioyment during construction and operations and provide opportunities for
developing ecotourism;

v. Improve microeconomic efficiency of the power sector by reducing fossil fuei usage;

vi. Reduce greenhouse gas emissions from power generation and contribute to negligible
emission, effluent, and solid waste intensity of power generation in the system;

vii.  Conserve natural resources including land, forests, minerals, water, and ecosystems;
“and

viii. Improve local physical infrastructure such as access roads and transmission network in
3 the Project area.

1.6 NEED AND OBJECTIVES OF IEE STUDY

Pakistan_gnvironmental Protection Act 1997 (PEPA 1997) requires the proponents of every
deveiopment project in the country to submit either an Initiai Environmental Examination or
Znvironmental Impact Assessment to the concerned environmental protection agency.

! Sindh Environment Protection Agency Act 2014 (SEPA 2014)

| Zingh Assemply nas cassed the Sinah tfavironmentai Protection Act 2014; ZInvironmental
’ arotection became the provincial subject; SEPA have deveioped Act, reguiations and sectorial
; suidelines to deveiop its own Act and reguiation and guidelines.

The iEE/EIA iations 2000 issued under PEPA 1997 ana IEE /EIA iations issued under
SEPA Act 2014

3oth suidelines provide separate fists 7or the proiects reguiring {EE or ZIA. This initiai
Invironmental Examination (lEE) report has peen prepared in accoraance with the provisions in
the Pakistan Environmental Protection Agency (Review or IEE and EIA) Regutations, Z000.

According to these reguiations, an iEE is requirea for projects ialling in any category listed in
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Schedule-i of the regulations, and an ElA is required for projects listed in Scheduie-il of the
reguiations.

1.7 BASIS PROJECT CATEGORIZATION OF EJA STUDY

Section 12 of Pakistan Environmental Protection Act 1997 and other raguiatory documents such
as Pakistan Environmentai Protection Agency {Review of IEE/EIA) Reg -ations 2000 requires
that every new deveiopment project in Pakistan has to be preceded by ar initial Environmentai
Examination (IEE) or Environmental impact Assessment (EIA) depending upon the magnitude of
the project and severity of impacts anticipated at the time of commissioning of the project.

PEPA (Review of IEE/EIA) Reguiations 2000 categorize projects into two separate schedules
depending on whether a project requires an IEE (Schedule-t} or an EIA (Scheduie-il). The
Regulations also require that ail projects located in environmentaily sensitive areas need
submission of an EIA.

Section 17 of Sindh Environment Protection Agency 2014 and Sindh Environmental Protection
Agency (Review of IEE/EIA} Reguiations 2014 requires wind project to conduct the {EE under
scheduie 1, Sindh Environmental Protection Agency (Review of Initiai Environmental

Examination and Environmentai impact Assessment) Reguiation, 2014, the iist of projects -

requiring an ElA indudes wind energy proiects if it fails under any sensitive, protected area. it
defines “Tnvironmentai fensitive Areas’ as the area wnich fails under censitive sites iike
arotected areas, or the sites which mav have cruciai and growing importance. The Project Area
does not tall under the said category accordingiy IEE report has been prepared.

Accordingiy an IEE Study has been conaucted, and the same wiil be submitted to seek approvai
Jnor to project initiation.

This report conforms to the requirements of the {EE report addressed in {FC and Worid Bank
Jroup performance standaras.

'n the context or the scope ot the Proiect, the {EE report has addressed the foilowing obiectives,
mere appricanfe:

> stegorv or the ¢roiect consistent with Pakistan cavironmentai Frotection Act, 1397,

o

Zina Environment Protection Act 2014 and IFC's ana World Bank group performance

| Wind Power Project in shimpir, Sindh | Profect Sponsor:

Naveena Group 01
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>

<» Highlight baseline environmentai and sociai conditions of the Project area along with
identification of environmentaily sensitive area and concerned stakenolders like
Government offidials and different NGOs.

* Relevant host country laws, regulations, appiicable treaties and agreements

“ Protection of human heaith, cuitural properties and biodiversity including endangered
spedes and sensitive ecosystems.

<*» Maijor hazards; occupational heaith and safety; fire prevention and life safety

&
0.'

Socio-economic impacts; land use: land acquisition; involuntary resettiement
% Impacts on indigenous peoples and communities, if applicable

<+ Cumulative impacts of existing, proposed, and anticipated future projects

+» Etffident production, delivery, and use of energy

*» Poilution prevention and waste minimization, poilution controis (liquid effluent and air
2missions), and soiid and chemicai waste management.

1.8 Scope of IEE Study

This iEE study is focused at deveioping the environmental profile of the project area so as
‘0 e2vailuate the existing physical, diologicai and socioeconomic aspects leading ‘o
respective impacts due to construction and operations at the Wind Farm.

"he main purpose or the 1EE stuay is to ensure that:

“» ANV major aaverse impact on the environment (phvsical, ecologicai and social) during
sifferent pnases of proiects viz. siting, Gesign, construction and operation are identitied.

» Adverse impacts sre appropriatelv addressea and adeguate mitigation measures are
.ncorporatea in the siting, design, CONStruction and ODeration pnases OF project.

_OCIOBCCNOMIC S5DeCts are igentified. ana mitigation measure nas been suggestea.

s Alternatives 1o acnieve the ppiectives are anaiyzed.
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<+ Environmental Management Plan (EMP) for sustainable development and operation of
the project is developed for implementation and monitoring of the project activities.

The present {EE report has identified the significant environmental aspects and screened
the potentiai aspects to ensure that the likely impacts due to proposed activities during
construction, installation of masts and WTGs and operation of the proposed project, and
the residual impact on adoption of mitigation measures have been criticaily assessed with
respect to compiiance with -he Pakistan Environmentai Protection Act 1997, Sindh
Environment Protection Act 2C - 4 and World Bank, IFC.

1.9 Methodology for Initiai Environmenta: Examination Study

The environmental assessment (examination and evaluation) is primarily based on simple
comparative evaluation approach. Initially the baseline or the profile of the project area is
developed by site surveys, collecting data, records and information on physical, ecoiogical
/biological as weil as socioeconomic environment. The data are compiled then projected or
modeled for different phases of projects, i.e. design, construction, and operations. The likeiy
changes in the anitical environmental aspects or significant changes in the ambient
anvironmentai parameters are identified. Identification, assessment and evaiuation of
significant impact either in qualitative or quantitative terms is carried out for which appropriate
mitigation measures are proposed.

Project Team of environmentalists and sociologists heid consuitation based on the detailed i
contents of the Project with main stakehoiders. Environmentaf and social considerations being
: an essentiai component of the impiementation phase of this project, the following points were !
| anderscored for impiementing the IEE recommendations:

i 'dentifying the need, if anvy, for invoiuntarv resettiement and for !and acquisition and to 5
srepare an approonate invoiuntary Resettiement Program.

leducing the impact on the living environment during tne construction period, seiecting
=pproonate construction methods and construction scheduie.

\ccoraingty the 1EE stuav has:

»  onaucted puplic consuitation at the earnv stage

» Heid stakehoiders meetings auring the stuay. »

» nderstood in detaii the concerns or Persons resident in the viilages that are outside the
iakeside Energy iand area.
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« In consideration of:

* Agreement between GoS and Lakeside Energy Pvt. Limited, allowing Lakeside Energy Pvt.
Limited land for installation of Wind Power Generation will require no payment for land
acquisition,

¢ (Consuitation Meetings vith the residents of two villages iocated on the outside of the
land area, have confirmed the issue that establishment of the Wind Farm on LEPL land
will not require fand acquisition or involuntary resettlement, and insignificant impact on
the ecology and living environment, It is impiicit that there would be no need for
involuntary resettlement or acquisition of land.

+ This IEE report presents the existing environmental scenario and the resuits from the
assessment and evaluation of the environmental aspects emerging during the
installation and operation phases of wind turbines. Following screening of potential
environmental aspects, the assessed and evaluated impacts requiring necessary
mitigation measures are suggested in the report. The report aiso includes the
Environmentai Management and Monitoring Program that will be implemented during
siting, construction operation phases and decommission phase.

The methodology spedficaily adopted for conducting the IEE of The Project may be
summarized as follows

1.9.1 Scoping 1

The key activities of this phase indude:

Project Data Compilation: A generic description of the proposed activities reievant to
snvironmental assessment was compiied with the heip of the proponent.

Published Literature Review: Secondary data on weather. coil, water resources, wiidlife, and
. regetation were reviewea and comoiied.

Leqssiative Review: information on reievant legisiation, reguiations, guidelines, and standards
‘Nas revier - 2 ana comoiied.

dentificauion _of Potential ‘mpacts: The information coilectea in the previous sieps was
‘sviewed and potentiai environmental issues identified.

‘gsefine Data Collection:

>rimarv Sata “rimarv cata tor Snvironmentai Mcnitoring inciuaing Ambpient Air, Ambient !
noise, ground water and surface water was deveioped through EPA Certified Lz oratorv (SGS), é

i
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in addition to that Birdlife and wildiife survey was also conducted during this study and
previous studies conducted by the Project team. A field visit was conducted to verify and collect
primary data on the site aiternatives. A questionnaire was deveioped and views of locai
inhabitants were taken about the wind power Project.

Secondary Data reasonable data of baseline information on the Project area was availabie from
existing literature and other studies conducted dose to the Project area have also been
referred in this study.

1.9.2 Impact Assessment

The environmentai, socioeconomic, and Project information coilected was used to assess the
potential impact of the proposed activities. The issues studied induded potential Project impact
on:

Geomorphology

Groundwater and surface water quality,

Ambient air quality and ambient noise levels

Ecoiogy of area, including flora and fauna espedalty with reference of migratory and
locai birds

Local communities

Noise impact

Shadow imnact

o 4 > &
0' O‘O 0.' O'ﬁ

-
"

. -
U.V .’Q

‘Wherever possible and appiicable, the discussion covers the following aspects:

; “» The present basejine conditions
* “» The potential change in environmental parameters iikeiv to be effected bv Proiect
-eiated activities
i » The identification of potential impacts
*» The evaiuation or the iikeiihood and significance or potential impacts
*» The definition or mitigation measures to reguce impacts to as Iow as practicable
* The orediction of any residual impacts, .nduding ail long-term and short-term, airect
:na ingirect, Senetidai ana aaverse impacts
~he monitoring of residual impacts

. ;w
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1.9.3 Documentation

This report documenting the IEE process and resuits is prepared in accordance with the
relevant guidelines set by the Pakistan Environment Protection Agency (Pak-EPA) in general and
Sindh Environmental Protection agency in specific.

1.10 METHOD FOR EVALUATING IMPACT

The description of baseline conditions represents the basis for evaluating the Project’s
impact. The description and evaluation of the environmentai impact, and proposais for
measures to be taken to mitigate and compensate for any determined environmental
impact during construction and operation phase, are presented in the Environment
Management Plan (EMP) (Annexure-i).In the interest of transparent presentation and
evaluation, tabulated evaluation procedures have been applied. The severity of a
particular environmental impact together with its general trends (i.e. negative or positive)
is described on the basis of a point system. The evaiuation scaie applied is as follows:

N C Q =High
Ko =Medium

=i ow

'Y

=No impact

r O

"‘:,;( =iocailv Favorable
<ol =Regjonailv Favorable
i ol =Regionailv Favora

3oth national and intemnationai stanaards. such as those or the Worid Bank ana WHO, are usea
35 @ pasts for this judgment. .Accoraing to these stangards, impacts are evatuated as Tollows;

Aigh ‘nternational ana national stangarads are exceedeqa | ‘
. Medium | Between intemationai and nationai standards !
‘low | International and nationai standards aremet
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SECTION 2

LEGASLATIVE REQUIREMENTS
2 LEGISLATIVE REQUIREMENTS

This chapter describes the reievant: {i) national and international poiicies; (ii) legai and
administrative framework; and (iii) institutional setup, in respect of the environmentai and
social assessment of the proposed Project. ‘

2.1 NATIONAL ENVIRONMENTAL LAWS

There are several laws in Pakistan which contain prrvisions reiating to the protection of the
environment. However, the enactment of comprehensive iegisiation on the environment, in the
form of an act of pariiament, is a reiatively new phenomenon. Most of the existing faws on
anvironmentai and social issues have been enforced over an extended period of time, and are
context specific. The iaws refevant to deveiopment projects are briefly reviewed below.

2.2 POLICY GUIDELINES

2.2.1 Nationai Conservation strategy

The Nationai Conservation Strategy (NCS) is the primary poiicv document or the Government or

*akistan (GOP) on nationai environmental issues. The strategy aoproved by tne rederal Cabinet
'n Marcn 1992 was aiso recognized by internationai Financial Institutions, principally the Worid
3ank. The NCS had identifiead 14 core areas induding conservation or biodiversity, poiiution
srevention ana apatement, soif and water Conservation and preservation or cuiturai hernitage. it
1ad aiso recommenaed immediate attention to the stated core areas in orader to oreserve the
snvironment or Pakistan.

4 mid-term raview cr the NCS in 2300 concuged that zcnievements under the #NCS were
Jrimarily awareness raising ana institutionai buiiding rather than meaningtui improvement ot
‘ne environment and naturai resources and that the NCS was neither designed nor adequateiy
‘ocused as a national sustainabie deveiopment strategy (Go?, Novemoer 2002). Thus the need
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for a more focused National Environmental Action Plan (NEAP) was formulated and approved
by the Pakistan Environmental Protection Coundil in 2001 to practically improve the national
environment with emphasis on poverty reduction, and economic as weil as sustainable
deveiopment.

NEAP now constitut=s the national environmentai agenda and its core objective is to initiate
actions that wouid safeguard public heaith, promote sustainable iiveiihoods and enhance the
quality of life of the peopie of Pakistan.

The GOP and United Nations Development Programme {UNDP) have jointly initiated an
umbreila support programme called the NEAP-Support Programme that was signed in October
2001 and implemented in 2002. The development objective supported by NEAP-Support
Programme is environmental sustainability and poverty reduction in the context of economic
growth. The objectives of new policy has total 171 guidelines on sectorial and cross sectorial
issues. The objectives of new policy indude assurance of sustainable deveiopment and
safeguard of natural weaith of country. The following are the approved Sectorial Guidelines:

| » ‘Water Suppily and :1anagement : i
= Air Quality and Noise
*» Waste Management ‘
s Forestry i
» Biodiversity and Protected Areas "
‘ » (limate Change and Ozone Depietion ‘
» Energy Efficiency and Renewable i
» Agricuiture and Livestock |
! »  Multilaterai Environmental Agreements
» Biodiversity Action Plan

i The kev to protection of the pdioiogical heritage or Pakistan iies in the invoivement or local
Jeopie and in the support provided by competent institutions 7or conservation and sustainable
ise. The Government cr Pakistan has recognize: the 'mportance of these measures in the
sreparation of Nationai Conservation Strategy ang in becoming a signatory to, ana ratifving, the
“onvention on sioiogical Civersity (CBD) in 1994. Ceveiopning the siodiversity Action Plan Tor
2akistan. 2000 has teen the most significant direct steps towards addressing the biogiversity

JSS.
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2.2.2 The Biodiversity Action Plan

The Biodiversity Action Plan (BAP), which has been designed to complement the NCS and the
proposed provindal conservation strategies, identifies the causes of biodiversity loss in Pakistan
and suggests a series of proposals for action to conserve biodiversity in the country.

The BAP recognizes that an ElA is used as a tool at a project level to identify environmental
effects of a proposed project and to plan for reducing adverse effects. The BAP further
stipuiates that an EIA needs to be initiated at an early stage of project deveiopment and that
public participation in the review of potential effects is important.

2.3 ENVIRONMENT INSTITUTIONS AND ADMINISTRATION

The Constitution of Pakistan distributes the legislative powers between the federal and the
provincial governments through Federai and Concurrent Lists. The Federal list depicts the areas
and subjects on which the Federal government has exciusive powers. The Concurrent list
contains areas and subjects on which both Federal and Provindal governments can enact laws.

The Ministry of Climate Change, Local Government and Rurai Development are responsible for
anvironmental issues at the federai levei. The NCS unit within the Ministry ensures
impiementation of the Nationai Conservation Strategy.

The Pakistan Environment Protection Agency is the federal body responsible for administering
the provisions of the Pakistan Environment Protection Act. !t is responsible for ensuring
compliance with the NEQs, deveioping monitoring and evaiuation systems and initiating
legisiation when necessary.

“he provindai Environment Protection Agendes, i.e. the £nvircnment Protection Department in
Jinah, are responsible for snvironmentai pianning ana devejopment and approval of Initiai
Znvironmental Examination (IEE) and Environmentai Impact Assessments (EIA) of new Projects
3t the provincial levei.

2.4 LAWS, REGULATIONS, AND GUIDELINES

e 2akistan Invironment Protection .ict. 897, s :he casic aw ‘hat =moowers ihe
sovernment or Pakistan to develop policies ana guideiines ror the protection or the country’s
Aaturai environment. A brief description of the {aws is given peiow.
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2.5 PAKISTAN ENVIRONMENTAL PROTECTION ACT, 1997

The PEPA, 1997, is the basic legislative tooi empov-2ring the government to frame regulations
for the protection of the environment. The act is applicable to a broad range of issues and
extends to air, water, soil, marine, and noise pollution, as well as to the handling of hazardous
wastes.

The key features of the law that have a direct bearing on the proposed Project relate to the
requirements for an initial environmentai examination (IEE) and EIA for development Projects.
Section 12(1) requires that: “No proponent of a Project shail commence construction or
operation uniless he has filed with the Federal Agency an initial environmentai examination or,
where the Project is likely to cause an adverse environmentai effect, an environmentai impact
assessment, and has obtained from the Federal Agency approval in respect thereof.” Pak-EPA
has delegated the power of review and approvai of environmental assessments to the
provinciai environmental protection agencies. As the proposed Project wiil be located near
Karachi, it falls under the jurisdiction of the EPA Sindh.

2.6 SINDH ENVIRONMENTAL PROTECTION ACT, 2014

The Sindh Environmental Protection Act, 2014 (SEPA) is the basic legislative tooi empowering
the provindai government to frame reguiations for the protection, conservation, rehabiiitation
and improvement or the environment. The SEPA 2014 is broadly applicable to air, water, soil,
hazardous waste, marine and noise poilution. Penaities have been prescribed for those
contravening the provisions of the Act. The powers of the provinciai Environmental Protection
Agencies (EPAs) were aiso considerably enhanced under this iegisiation ana they have been
ziven the power to conduct inquiries into possible breaches of environmentai law either of
-heir own accord. or upon the registration or a compiaint. Sindh Environmentai Protection Act.
2014 (SEPA) attached as Annexure tV.

»

1t equally iavs emphasis for the preservation of the naturai resources of Sindh and to
300Dt wavs aha means Tor restonng the paiance in its eco-svstem by avoiding ail
‘vpes of environmental hazaras.

* naer section 17 of SEPA, “ .10 proponent of a project shail commence construction

ar operation uniess he has tiled with the Agency an initial snvironmentai

:xamination cr environmentai impact assessment and has optained from Agency

approval in respect thereor.
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*» SEPA shall review the IEE & EIA and accord approval subject to such terms and
conditions as it may prescribe or require. The agency shall communicate within sixty
days it approvai or otherwise from the date IEE is filed failing which the IEE shall
deemed to have been approved.

2.7 PAKISTAN ENVIRONMENT PROTECTION AGENCY REVIEW OF

IEE AND EIA REGULATION, 2000

The Pakistan Environment Protection Agency Review of IEE and EIA Regulations provide the
necessary details in respect of the preparation, submission, and review of the IEE and EIA.
Categorization of Projects of IEE and EIA is one of the main components of the Regulations.

The following is a brief step-wise description of the approval process:

0.

A project is categorized as requiring an {EE or EIA usmg the two scheduiles attached to
the Regulations.

*» An EIA or IEE is conducted as per the requirements of the EPA guidelines.
! “» The EIA or IEE is submitted to the concerned EPA—provinciai EPAs if the project is
' located in the provinces, or the Pak-EPA if it is located in islamabad.
‘ “ A fee, depending on the cost of the project and the type of the report, is submitted
along with the document. ‘
’ *» The submittai is aiso accompanied bv an application in the format prescribed in
Schedule {V of the Reg.:iations.
“* EPA conducts a preiiminary scrutiny and replies within 10 days of the submittal of a
report by:(a) confirming compieteness;(b) asking for additionai information, if needed;
2r (c) returning the report requiring additionai studies, if necessary.
% £PA is required to make every effort to compiete the iEE and EIA review orocess within
45 and 90 davs, raspectiveliv, upon conrirmation or comopleteness.
+» if the EPAs accord their approvai suoject to certain conditions, then before commencing
construction of the project, the proponent is required to submit an unuertakmg
sccepting the congitions as Der mentioned in scheduie vii.
*» 3efore commenang ooeration ot the oroiect. the proponent is required to obtain from
e £PA 5 -written confirmation cr compliance wvith the coprovali conditions and
~aquirements or the (EE.
» sn Eavironment ‘anagement Plan {(EMP) is {0 se submitteq with a request for
ootaining contirmation ot compiiance. ;
~» The £PAs are required to issue confinmation of compiiance within 15 days of the receipt
of request and comoiete documentation. !
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< The IEE approval is valid for three years from the date of accord.

A monitoring report is to be submitted to the EPA after completion of construction, followed by
annual monitoring reports during operation.

requigtions outlined in the Pakistan Environment Protection Act 1997 are provided in
Annexure- ill for reference

2.8 SINDH ENVIRONMENT PROTECTION AGENCY REVIEW OF IEE
AND EIA REGULATION, 2014

The SEPA review of IEE and EIA regulations, 2014 (the ‘regulations’), prepared by the SEPA
under the powers conferred by section of Sindh Environmental Protection Act, 2014provide
the necessary details on the nreparation, submission and review of the IEE, EIA and
anvironmental checklist of the project.

These reguiations ciassify projects on the basis of expected degree of severity of environmentai
| impacts and list them in three separate scheduies. Scheduie-i lists projects that may not have
significant environmental impacts and require an iEE. Schedule-{l lists projects of potentiaily
significant environmental impacts requiring preparation of an £lA. Scheduie-ill list projects or
screening and requiring preparation of environmentai checklist. The Reguiations also require
under the schedule-l Clause-A6: Wind energy projects if falls under any sensitive, protected
srea anad under the Clause-i: that ail projects located in environmentally sensitive areas require
oreparation of an EIA. SEPA (Review of IEE /EIA reguiations) 2014 has been provided in
‘he report . The Proiect Area does not tail under the protected area; sccordingty IEE report has
| Jeen prepared. ‘Vind Projects, iransmission lines ress than 11KV and grid station  rails in
Scheduie i - ‘ists of projects requiring an IEE while the wind energy projects if faii unaer anv
sensitive, protected areas and transmission iines {11KV ana above) anga distribution projects
il in Scheauie il - ‘ists of proiects reguire an EiA.

‘other concerned laws and
;equiations outlined in the Sinah Environment Protection Act are provided in Annexure- iV for
reference
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2.9 SECTORAL GUIDELINES FOR ENVIRONMENTAL REPORTS-WIND
POWER PROJECTS

The wind power sectorial guidelines form part of a package of reguiations and guidelines, to be
read in conjunction with the overall :IA /IEE guidelines package. These guidelines have been
prepared by the Federal EPA in collzporation with other key stakeholders, which include: the
i provincial EPAs; the Federai and Provindal Planning Development Divisions; NGOs;
representatives of chambers of commerce and industry; and other consuitants.

These guidelines consist of comprehensive guidelines and procedures for the environmental
assessment of wind power projects in Pakistan. it is emphasized that the various guidelines
shouid be read as a package; reliance on the sectorial guidelines alone is inadequate.

2.10 POLICY FOR DEVELOPMENT OF POWER GENERATICN
PROJECTS, 2006

The Alternative Energy Development Board was established as an autonomous body attached
to the Cabinet Division on 12th Mav 2003.The AEDB was established t: act as a centrai agency
for the development, oromotion, and facilitation of renewable energy technoiogies; the
formuiation of pians and policies; and the deveiopment of a technoiogicai base for ;
manufacturing of renewable energy equipment n Pakistan. in February 2006, the i
sdministrative controf of the AEDB was shifted from the Cabinet Division to the Ministry of ]
‘Nater & Power. The AEDB has deveioped the national policy for promoting renewable energy '
sources in the medium and long t2rm, which is known as the Poiicy for Deveiopment of i
Renewabie Energy for Power Generation, 2006 (Power Policy). AEDB is aiso responsible for !
arocuring iand leases from the Revenue department for wind farm proiects.

i The current Project is deveioped under prowvisions of the Poiicy tor Deveiopment of Renewable ?
Znergy ror Power Generation, 2006.

=12 PROIECT DEVELOPMENT IN TERMS OF POLICY FRAMEWORK

“he roilowing paragraons aescribe the progress or the Project in terms or the Power Policy:
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2.11.1 Letter Of Intent (LOI)

The first step for the deveiopment of a project pursuant to the Policy is to register with the GoS
and obtain a Letter of Intent. The sponsors of the ¢+ ..ect successfully filed their application and
obtained their LOI from the Government of Sindh on ,uly 13*, 2015, after depositing their bank
guarantee. The LOI is the official mandate for the Project Company to commence working on
the Project, with the support of the GoS and other government departments. The LOI heralds
the commencement of activities leading to the preparation of a feasibility study and ac:, uisition
of land for the Project. The copy of LOI attached in Annexures.

2.11.2 Acquisition of Land

The land is being allocated by the Government of Sindh in the Jhimpir area. Land measures 360
acres of area.

2.11.3 Submission of Feasibility Study

The Project Companv is required to submit a detailed feasibility study, including Technical
Feasibility, Electricai Grid Studies, and Environmental Studies, to the GoS for their approvai.

2.11.4 Generation License

'n order to produce and seil eiectricity in Pakistan, a project is required to obtain a “Generation
License” from the reguiator, NEPRA. The Project Companv is therefore required to make an
aopiication to NEPRA for its Generation License.

An aopiication for the generation iicense aiong with necessarv documents wiil be suomitted to
JEPRA arter suomission ot Feasibility Study to Government of Sinagh.

2118 Tarnuf Determination

A seoarate appiication wiil be submitted bv the Proiect Companv to NEPRA for approvai or its
sower -anf. This coplication wiil be submitted simuitaneousiv with the szopiication of
seneration License.
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2.11.6 Letter of Support {LOS)

Once the tariff has been approved, the Project Company can engage with its lenders to finalize
its financing terms and conditions. At this stage, GoS will issue a Letter of Support to the Project
Company as soon as the Project Company submits a bank guarantee in respect of its obligation
to achieve Finandai Close. The amount of the Bank Guarantee is calcuiated at USS$S2,500 per
MW,

The Letter of Support provides the Project Company with a continued mandate to develop the
Project, and provides certain assurances of support from governmentai entities and

departments. The Letter of Support remains valid until the effectiveness of the £PA and IA.

2.11.7 Energy Purchase Agreement (EPA)

The agreement between the Power Purchaser and the Project Company is cailed the Energy
Purchase Agreement (EPA). This agreement lists terms and conditions for the sale and purchase
of electricity between the two parties. Discussions reiating to the EPA normally commence as
{  soon as the feasibility study is submitted and the tarf petition is filed with NEPRA.

2.11.8 Impiementation Agreement (IA)

t The impiementation Agreement (lA) is an agreement between the Project Company and the

GOP, where in the GOP mandates the Project Company to deveiop the power project. and

5 orovides certain assurances and concessions to the Project, its lenders, shareholders and
contractors. importantly, the 1A provides certain guarantees in respect of the performance of
*he power purchaser. The lA also assures the project of compensation in case of any
-ermination resuiting from a defauit or force maijeure. These discussions normaily commence
stongside the £EPA.

2.11.9 Financiai Close

Joon aoprovai or feasibility studv, zrant or generation iicense. approvai or tanff, and the
zening or Project documents (EPA ana 1A); the Project Company snail move rorwara to rinancial

2lose.
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2.12 NATIONAL AND INTERNATIONAL ENVIRONMENTAL
STANDARDS

2.12.1 National Environmental Quality Standards

The Nationai Environmentai Quaiity Standards (NEQS) were first promuigated in 1993 and were
iast revised in 2010. The NEQS specify the standards for industrial and municipal effluents,
gaseous emissions, ambient air requirements, vehicuiar emissions, noise levels and water
quality standards.

The Nationai Environmental Quaiity Standards (NEQS) specify the following standards:

 Madamum allowable concentration of pollutants (16 parameters) in gaseous emissions
from industrial sources

s Maximum permissible {imits for motor vehide exhaust and noise

» For power piants operating on oil and coal:

- Maximum ailowable emission of sutfur dioxide

- Maximum aflowabie increment in concentration of sulfur dioxide in ambient air
- Maximum ailowable concentration of nitrogen oxides in ambient air

> Maximum ailowable emission of nitrogen oxide for steam generators as

function of heat input

Maximum ailowable concentration of effluent pollutants (32 parametersj in
municipal and liquid industrial effluents discharged to iniand waters, sewage
treatment and sea (three separate set of numbers)

AN

industriai sources, emissions from motor vepides, noise, amoient air guang and water quality
standaras are provided in Annexure-Y

2122 Nationai Environmentai Policy, 2005

“he dational Invironmental Policv (NEP) was soproved bv the Pakistan Environmentai
>rotection Councii in its 10th m=eting in 27th December 2004 under the chairmansnio or the
>rime Minister or Pakistan ana there arter approvea bv the Cabinet on Z9th june 2005. NEP is
~he primarv poilicv of the Government ot Pakistan that addresses the environmental issues or
“he country.

i
!
|
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The broad Goal of NEP is, “{to protect, conserve and restore Pakistan’s} environment in order t0
improve the quality of life of the citizens through sustainable develooment.” The NEP identifies
the following set of sectorial and cross-sectorial guidelines to achieve its Goal of sustainable
development.

a. Sectorial Guidelines:

Water and sanitation; air quality and noise; waste management; forestry; biodiversity and
protected areas; climate change and ozone depletion; energy efficiency and renewable;
agriculture and livestock; and muitilateral environmental agreements.

b. Cross Sectorial Guidelines

Poverty; population; gender; heaith; trade and environment; environment and local
governance; and natural disaster management. The NEP suggests the foilowing policy
instruments to overcome the environmental probiems throughout the country:

+ Integration of environment into deveiopment pianning
» legisiation and reguiatory framework

s {apacity development

» Economic and market based instrument

« Public awareness and education

» Public private civii society partnership

Even though NEP is a poiicy document that does not apply to the Project directly, deveiopment
orojects, such as wind power generation projects, are not expected to negatively impact the
2nvironmental issues identified by NEP. !n any event, mitigation measures wouid be adopted to
minimize or avoid anv negative impact. Ffurthermore, renewable sources of energy, such as
‘~Mind power projects, provide an anvironmentaily positive means for increasing power
aroduction and deveiopment.

2.12.3 Lana Acquisiunon Act. 1984

The Lana Acquisition Act {LAA} or 1394, amendea from time to time, has peen the ge-ract o
>oticy governing iand acquisition and compensation in the countrv. The LAA is the most
:ommoniv used law Tor acauisition or lana ana other sroperties Tor dceveliopment orolects.
comprises of 55 sections pertaining to area notifications and surveys, acquisition, compensation
sna apportionment 3wards ana dispute resoiution, penaities ana exemptions.
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For the proposed Project, the proponents have leased land from the Government of Sindh and
no settlement or structure exists at the site. The LAA is therefore not applicable to the
acquisition of land for the proposed Project.

2.12.4 Telegraph Act, 1985

This iaw was enacted to define the authority and responsibility of the Telegraph authority. The
law covers, among other activities, installation and maintenance of telegraph lines and posts
(poles). The Act defines the mecnanism to determine and make payment of compensation
associated with the instaliation of these lines and posts.

Under this Act, the iand required for the poles is not acquired (or purchased) from the owner,
nor the title of the land transferred. Compensation is paid to the owner for any structure, crop
or tree that exists on the land; cost of the land is not paid to the owner.

2.12.5 The Sindh Wildlife Protection Ordinance, 1972

The Sindh Wildlife Protection Ordinance, 1972 empowers the govemment to deciare certain
areas reserved for the protection of wiidlife and controi activities within these areas. it also
orovides protection to endangered species of wiidlife. As no Project activities are pianned in
declared protected areas, provision of this law is not appiicable to the proposed Project

2.12.6 The Sindh Fisheries Ordinance, 1972

The Sindh Fisheries Ordinance, 1980 reguiates fishing in public waters, induding the coastai
sreas ot Sindh. it empowers the Government of Sindh to issue licenses for fishing in public
waters, piace restrictions on the tvpe or equipment that can be used for fishing, restrict fishing
n certain areas or «T certain species ot fish, reguiate the onshore trade of fish catch, and
reguiate the fish processing industry. Artide 8 of the Ordinance prohibits the discharge of
‘yastewarer to public waters without the consent of the Director Fisheries,

is no acrivities are mannea for this Proiect wnich can oreacn this Crainance, prowision or this
.aw IS not applicable to the pronosed Proiject.
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2.12.7 The Forest Act 1927

The Forest Act. 1927 empowers the government to dedare certain areas as reserved forest
areas. As no reserved forest exists in the vicinity of the proposed Project, the provisions of this
law are not applicable to the proposed Project.

2.12.8 Canal and Drainage Act, 1873

The Canal and Drainage Act (1873) prohibits corruption or fouling of water in canais (defined to
inciude channeis, tube weils, reservoirs and watercourses), or obstruction of drainage. This Act
will be appiicable to the construction and O8 M works to be carried out during the proposed
Project.

2.12.9 The Antiquities Act, 1975& the Sindh Cultural Heritage {Preservation) Act, 1994

The Antiquities Act of 1975 ensures the protection of Pakistan’s cuitural resources. The Act
defines “antiquities” as ancient products of human activity, historical sites, or sites of
anthropologicai or cuiturai interest, nationai monuments, etc. The Act is designed to protect
these antiquities from destruction, theft, negiigence, uniawifui excavation, trade, and export.
The law prohibits new construction in the proximity of a protected antiquity and empowers the
3overmment of Pakistan t0 pronibit 2xcavation in any area that may contain artides or
\ archaeoiogical significance.

JUnder the Act, the Project proponents are obligated to ensure that no activity is undertaken

within 61m (200 ft.} of a orotected antiquity, and to report to the Department of Archaeoiogy,

Jovernment of Pakistan anv archaeoiogical discovery maae dunng the course of the Project.
: The Sinch Cuitural Heritage (Preservation) Act, 1994, is the provinciai law for the protection or
cuitural heritage. its objectives are simiiar to those of the Antiquity Act, 1975. No antiquity
‘ Jrotected under these two laws was identified in the vicinity or the proposed Project.

L1210 ractories Act, Z9334

™e clauses reievant to the proposea Prolect are those that zadress the neaith. sarety and
verfare or the workers. dgisposai of solid waste anag erfluents, and damage to private ana public
Jroperty. The Act aiSo provides reguiations for handiing ana disposing toxic and hazardous
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substances. The Pakistan Environmentai Protection Act of 1997 (discussed above), supersedes
parts of this Act pertaining to environment and environmental degradation.

2.12.11 Employment of Chiid Act, 1991

Artide 11(3) of the Constitution of Pakistan prohibits empioyment of chiidren beiow the age of
14 years in any factory, mines or any other hazardous empic:sment. In accordance with this
Artidle, the Empioyment of Child Act (ECA) 1991 disailows chiid labor in the country. The ECA
defines a child to mean a person who has not compieted his/her fourteenth year of age. The
£CA states that no child shali be employed or permitted to work in any of the occupations set
forth in the ECA (such as transport sector, railways, construction, and ports) or in any workshop
wherein any of the processes defined in the Act is carried out. The processes defined in the Act
indude carpet weaving, bidi (kind of a cigarette) making, cement manufacturing, textile,
construction and others. Lakeside Energy and its contractors will be bound by the ECA to
prohibit any child labor at the Project sites or campsites.

2.12.12 Civil Aviation Rules, 1994

These ruies apply to flight operations within Pakistan by aircrafts other .han miiitary aircrafts
and, except where otherwise prescribed, to flight operations by air crafts registered, acquired
or operating under these rules, wherever they may be. The ruies with relevant significance to
the power Project: :

s No person shall erect any temporary or permanent structure, nor position a venhicle or
ather mobiie object on or in the vidnity of an aerodrome (airport), that wiil be within
the clearance area, or wiil protrude through an obstacie limitation surface, at that
serodrome.

» No person snaii operate a iight in the vicinity of an aerodrome wnich because or its glare
is liable to dazzie piiots of aircrart taking off f-om or {anding at that aerodrome; or which
can pe mistaken Tor an aeronauticai grouna light. if sucn a iight is operated it sha:l be
axtinguishea or :atisfactorily screened immediateiv upon notice peing given to the
3erson or persons operating the light, oy the Director-Generai or bv the Manager or by
3 person authonzed by aim.

» Mo person or persons snail operate a radio station .r eiectricai equipment in the vicinity
3T @n aerodrome of OT @ radio aid to Navigation serving an airway or an air route in
2akistan wnich is fiable 1o cause interrerence with radio communications between
sirarart ana an Air Trarfic Services Unit, or wnich is iiable to disturp the signai from a

nawvigational radio sid.
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s A captive bailoon or a kite shall not be flown at a height above 200ft within 6km of an
aerodrome, and a free bailoon shall not be flown at any place, except with the express
permission of the Director-General and in compliance with the conditions attached to
such permission

e An aircraft shail not be flown over congested areas of cities, towns, or settlements or
over an open air assembly of persons, except by permission of the Director-Generzi,
uniess it is at such height as will permit, in the event of an emergency, a ianding to be
made without undue hazard to persons on the ground, and except when it is taking off
or landing, shall not be flown closer than500ft to any person, vessel, vehicie or
structure.

* As there is no airport in ciose proximity to the Project area, it is highly uniikely that the
aforementioned ruies wouid appi- to the Project’s construction and operation activities.
However, it is often recommended for projects to seek the relevant permission from
Civil Aviation Authority for the installation of wind turbines. The blade tips of wind
turbines will be marked in red to make the structure more visible from a distance to
aircrafts.

2.12.13 Pakistan Penai Code, 1860

The Code deais with offences where public or private property or human fives area affected due
to intentional or accidental misconduct of an individuali or organizatior. The Code aiso
sddresses control of noise, noxious emissions and disposal of effluents. Most of the
environmentai aspects ot the Code have been superseded by the Pakistan Environmental
?rotection Act, 1997.

P

4 Nationat Resetttement Policy ; Ordinance

i
A
£

, "he Ministrv or Environment, Locai Govemment ana Rurai Deveiopment formuiated a dratt

! oticy in 2004 on nvoiuntary resettiement with technical assistance from ADB. 7he poiicy aims
‘0 compensate Tor the '0ss Of income to those wno surfer 10ss of communai oroperty inciuding
:ommon assets, productive assets, structures, other Tixed assets, .ncome ana empioyment,
0SS Of community 1etworks ang services, pasture, -wvater rignts, puolic infrastructure
ike mosaues, snrines, sCNOOIS and graveyaras.
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The government has aiso developed a document entitled "Project Implementation and
Resettlement of the Affected Persons Ordinance, 2002°, later referred to as the
"Resettiement Ordinance”, for enactment by provindal and local governments, after
incorporating locai requirements. The Ordinance, being a new law, shail be supplementary to
the LAA as well as other laws of Pakistan, and wherever applicable under this poiicy.
However, if necessary, appropriate amendments to the LAA 1894 will also be proposed to
fadilitate the application of the Resettiement Ordinance.

There has not been much progress on the enactment of the Resettiement Ordinance; hence
this is not relevant for the proposed project.

2.12.15 Sindh Locai Government Ordinances, 2001

These ordinances were issued under the devoiution process and define the roles of the
district governments. These ordinances also address the land use, conservation of natural
vegetation, air, water and land pollution, disposal of soiid waste and wastewater effluents, as
weil as matters reiating to public health.

2.12.16 The {UCN Red List

Some animai spedes are aireadv extinct in Pakistan, and many are intemationally threatened.
The 1996 IUCN Red list or Threatened Animais dassifies 37 species and 14 sub-species of
mammais that occur in Pakistan as internationally threatened or near-threatened.

The Red List is based on fieid data that is more than 10 to 15 vears oid and needs to be re-
assessed. The countrv aiso provides critical habitat to 25 intemationaily threatened bird species
3nd 10 internationaily threatened reptiles.

According to the National Avian Research Centre in Abu Chabi, with Houbara's birth rate or 5
yer cent a vear and if number of Houbara keeps decreasing at the same rate with more than
3.000 being baggeda bv hunting parties and more than 4000 smuggied out of country, the worst
:cenario are that the Houbara bustard wouid disappear as the spedies by 2015.

There are a number of organizations that were rormea to crotest the iilegal hunting and
sreserve the wiidlife. This inciudes Nationat Councit for Conservation or Wildiife (NCCW),
astablished in 1974 and supported bv the UN, which breaks into three groups: Convention on
ntermnational Trade in Enaangerea - pedes ot Wild Fauna and Flora {CITES), Convention on
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Wetland of International Importance Espedally as Waterfowl Habitat (RAMSAR) and
Convention on the Conservation of Migratory Species of Wild Animals (CMS).

2.12.17 Motor Vehicles Ordinance, 1965, and Rules, 1969

The Motor Vehic2s Ordinance, 1965, was extende:: in 1978, to the whoie of Pakistan. The
ordinance deals with the powers of motor vehidle licensing authorities and empowers the Road
Transport Corporation to reguiate traffic ruies, vehide speed and weight limits, and vehidcle use;
1o erect traffic si;ns; and to identify the spedific duties of drivers in the case of acddents. it aiso
describes the powers of police officers to check and penalize traffic offenders at the provincial
level. At the same time, the ordinance also empowers the Regional Transport Authority to
operate as a quasi-judicial body at the district level to monitor road transport, licensing
requirements, and compensations for death or injury to passengers on public carriers.

2.12.18 Cutting of Trees (Prohibition) Act, 1975

This Act prohibits cutting or chopping of trees without permission of the Forest Department.
During the site survey conducted by the team of environmentalist and socialist, there is no tree
on the site. Hence this iaw is not relevant to the proposed project.

2.13 WORLD BANK GUIDELINES ON ENVIRONMENT

The principal World Bank publications that contain environmentai guidelines are iisted beiow.

» Environmentai Assessment Operationai Policy 4.01.Washington, DC, USA. Worid Bank
1999.Environmentai Assessment Sourcebook, Yolume !: Policies, Procedures, and Cross
Sectorial Issues. Worid Bank Technical Paper Number 139, Environment Department,
the Worid Bank, 1991,Poilution Prevention and Abatement Handbook: Towards Cleaner
Production, Znvironment Department, the Worid Bank, United Nations Industriai
deveiopment Olrganization 3nd ‘he nited Nations Invironment >rogram,

: “998.Environmental  dearth and Safetvy (EHS) 3suidelines, ntermationai ‘inance
o Corporation (IFC) Worid Bank Group, 2007.

i *» The first two pubiications fisted here provide generai guidelines for the conduct or an
'EE, and aadress the {EE practitioners themseives as weil as project designers. Whiie the
ourcepook in particuiar nas been designed with 3ank projects in mind. and is :
aspedially refevant for the impact assessment of large-scaie infrastructure projects, i
;ontains a wealth or information whicn is usefui to environmentalists ana oroject :
sroponents.

* The Sourcepook identifies a number of areas or concern, wnich shouid be addressed

" Junng impact assessment. I sets out guideiines for the determination of impacts,

Jrovides a checklist of toois to idemtify possible biodiversity issues and suggests

Ry
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uss:ble muti-;3tion weasures Pr .sible vye\.esoomen arolect mpact; on wild lanas,
“wedands, forests . are aiso Jenuﬁea 3r0 mitigat:on aeasurgs uggestec The

Sourcebook also i se;‘nhghts concerms in sodai impact .ssessment, and tmphasizes the

need to mcorporate socno-economnc issues in IEE exercises.

The EHS guideiines published by IFC are technical reference documents that address IFC's
expectations regarding the industrial pollution management performance of its projects. They
are designed to assist managers and dedision makers with reievant industry background d and
technicai information. This information supports actions aimed at avoiding, ~inimizing, and
.controiling £H5 impacts «iuring construction, ooeratlon and decomm»ssaomng phase of project
or facility.

The World Bank GGuidelines for noise are provided in Tabls 2-

Table 2-1 World bank Guideline: or Noise levels

No. Receptor - Day (07:00-22:00) | Night (22:00-07:00)
i Residential & Institutionai educational 55 45
2. industrial & Commerdial 70 70

Source: Poltlution Prevention and Abatement Handbook Worid Bank Group (1998)
! Notes: Maximum allowable iog equivaient (hourly measurements) in dB(A)

2.14 Equator Principies

The Equator Principles are a set of guideiines, promoted by the Internationai Finance
Corporation (IFC) that address the environmental and social issues associated with major

jeveiopment proiects woridwide. They provide a common baseiine and framework for the

impiementation of internai environmentai and social orooeaures and standards for oroject

nandng activities a..ross ail industries.

*rincipie 1: Review and Categorization {of proiects)
>rincipie 2: Social and Environmentai Assessment
?rincipie 3: Aoplicable Sodai and Environmentai Standards
*rincipie 4: Action Plan and Management System

“rincipie 5: Consuitation ana Disctosure

2rincipie b: Grievance Mecnanism
>rincioie 7: \ndepenaent Review

i
i

>rincipie 8: Covenants
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Principie 9: Independent Monitoring and Reporting
Principle 10: £PFi Reporting

Review and categorization

An EPFI will categorize a project, based on the magnitude of the potential social or
environmental impacts and risks of that project. in accordance with IFC classification criteria.

These categories are:

Category A: Projects with potential significant adverse social or environmental impacts that is
diverse, irreversible or unprecedented.

Category B: Projects with limited adverse social or environmental impacts that is few in
number, generally site specific, largely reversible and readily addressed through mitigation
measures. '

{ Category C: Projects with minimai or no social or environmentai impacts.
Wind Energy projects, by their nature; tend to 1 il into Categories B or C, being medium or iow
risk. Certain £PFls as a matter of policy for exampie treat every wind turbine project as
Category D: The Equator Principles appiy to projects over 10 million US doilars. The Principles
state that adopting rinancial institutions wiil provide ioans directly to projects only under the
following circumstances: -
This {EE study has adequateiv addressed the £quator Princinies appticable to riskv projects as
stated hereunder:

?rincipie 1 (Review and Categorization): The study has reviewed the National and
internationai Laws and Guidelines on different environmentai aspects ana has categorized the
-akeside Energy Pvt. Limited Wind Power Project in Category C {Low Hazard).

2rinciple 2 (Sociai and Environmentai Assessment): The Stuay has been prepared to respond
‘0 the Mational 3na International requirements and <o satisfactority 3ddress the kev
anvironmental and sociai issues.

?rincipie 3 (Appiicable Sociai and Environmentai Standards): For the purpose of this 1EE

Stuay, Srimary data on the taseiine environmentai and sociai conditions have peen generated
ynerever necessarv to aadress the requirements of National laws and reguiations; appiicaple
nternationat Treaties ana Agreements; sustainanle geveliopment ana use of renewabte natural
resources; protection of human neaith, cutturai properties, znd biodgiversitv and other nnvsical,
2C0l0gICal ana sociceconomic issues required to be aadresseda under this Principie.
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Principie 4 {Action Plan and Management System): Section-6 of this study screens the
potential environmentai impacts and proposes/provides Mitigation Measures to reduce the
severity of impact. The study also includes the Environmental Monitoring and Management
Plan.

Principie 5 (Consuitation and Disciosure): Being a project of Category B, the public consultation
is limited to the scoping sessions with stakeholders and an extensive socio economic survey of
the villages/hamiets that are ail outside the boundary of the Project area. The surveys and
| consuitation meetings have established that no major resettiement or temporary refocation or
acquisition of land is invoived.

Principle 6 {Grievance Mechanism): This Principie will not apply since ‘no’ resettiement or
temporary rzlocation or acquisition of land is invoived.

Principle 7 (Independent Review): Being placed in Category C, an independent review is not
required.

Principle 8 {(Covenants): The |EE study has incorporated Covenants linked to compiiance.
Moreover, No Objection Certificates are issued to Proponents of Project under conditions of
compiiance with the Mitigation and Performance Monitoring Plan. Needless to say that if the
é proponent does not comply with the agreed terms, Sindh EPA is authorized to take corrective
and even coercive action.

! Principle 2 (Independent Monitoring and Reporting): This Princioie will be not be appiicable to
: the LEPL Wind Power Project since it fails in category of projects requiring an iEE.

Principle 10 (EPFi Reporting): The concerned EPFlI may safeily commit to report publicly at least
annuaily about its Equator frinciples implementation processes and experience.

-

=.25 JFC Performance Standards on Social and Environmentai
‘ Sustainability

memational Finance Corporation (FC) appiies the Performance Standards to0 manage sociai and
svironmental nisks and impacts and 10 enhance deveiopment opportunities in its private cactor
“nanang in its memuoer countries eiigible tor rinandng. The Performance Stancaras are aiso anplied to
‘1€ Drojects in emerging markets. Together. the eignt Performance Standaras establish stangaras that
‘he Prooonent is 10 meet throughout the proiect.

The oviectives of Performance stanaards are given beiow:
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+ To identify and assess sodal and environment impacts, both adverse and benefidal, in the
project’s area of influence

++ To avoid, or where avoidance is not possible, minimize, mitigate, or compensate for
adverse impacts on - rorkers, affected communities , and the environment

% To promote improved social and environment performance of companies through the

I effective use cf management systems.

Performance Standard-1: Social & Environmental Assessment and Management System

This Performance Standard seeks to:

“+ Iidentify and assess social and environment impacts in the project’s area of influence;
i “ Avoid, minimize, i .igate, or compensate for adverse impacts on workers, affected

communities, and the environment;

*
0.0

, Ensure that affected communities are appropnately engaged on issues that couid
{ potentially affect them; and

' » Promote improved social and environment performance of the project through the
affective use of management systems. |

iJnaer this Standard, the project is required to estaplish and maintain a social and
anvironmental management system appropriate to the nature and scale of the project

and in accordance with the level of sodal and environmental risks and impacts. The
management system is required to incorporate the following eilements:

> Zodal and Environmental Assessment; ‘
> Management program; ;
»  Organizational capacity; :
> Training;

»  Community engagément;

s Monitoring; ana

» Saporung

“This IEE stuav has been conductea to respond to requirements of nationai legisiation ana international
suidedines as weli fuifills the anove reqguirements ot the §FC Pertrormance Stanaaras PSL
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Performance Standard-2: Labor an : Working Conditions

This PS seeks to establish, maintain and improve the worker-management relationship; promote

. fair treatment, non-discrimination and equal opportunity for workers, and compliance with national

labor and employment laws; protect the workforce by addressing child labor and forced labor issues;
and promote safe and healthy working conditions, and to protect and promote the heaith of
workers.

The Sponsors of proposed project and.their contractors will be required to adhere to this PS, in
particular with regard to compiiance with national labor and employment laws; employmént of child
labor, and promoting safe and healthy working conditions, besides protecting and promoting the
heaith of workers.

Performance Standard-3: Poilution Prevention and Abatement

The PS 3 seeks to avoid or minimize adverse impacts on human heaith and the environment by
avoiding or minimizing pollution from project activities, and to promate the reduction of emissions that
contribute to dimate change. The Standard requires the project to consider during its entire iifecyde
ambient conditions and apply pollution prevention and control technoliogies and practices that are best
suited to avoid or. wnere avoidance is not feasible, minimize or reduce adverse impacts on human
neaith and the environment while remaining technicaily and finandially feasible and cost-effective.

- PS 3 will be applicable to ail stages of the Lakeside Energy Wind Power Project. Various aspects of

ooilution prevention and abatement of the pronosed project are discussed separately in this report.
’errormance Standara-4: Community Heatth. _afety and Security

The PS 4 seeks to avoid or minimize risks and impacts on the neaith and sarety ot focai community
zuning the project lifecvaie from both routine ana non-routine circumstances, and to ensure that the
:areguarding of personnel and proberty is carmed out in a legitimate manner that avoids or minimizes
risks 1o the community's safety ana security. The PS requires the proiect to evaiuate the risks ana
“TDacts to the neaith ana safetv or the arfected community during the design, construction, cperation.
sna decommissioning or the proiect and establish preventive measures to aadress them in a manner
commensurate with the ideritied risks ana impacts.
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‘ The present assessment addresses the requirement of PS 4 for the proposed project, and has
evaiuated the impacts of sitting the project on health, safety and security of the community in the
microenvironment as well as the macro-environment. The Environmental Management Plan aiso
addresses company community aspects.

Jerformance Standard-5: Land Acquisition and Involuntary Resettiement

\ This PS aims to address the adverse impacts associated with land acquisition and involuntary
¥ resettiement caused by the project. The PS seeks to:

Avoid or at least minimize involuntary resettlement wherever feasible by expioring
altemative project designs.

Mitigate adverse social and economic impacts from lard acquisition or restrictions on
affected person’s use of land by: (i) providing compensation for loss of assets at
replacement cost; and (i} ensuring that resettlement activities are implemented with
appropriate disclosure of information, consuitation, and the informed participation of
those affected.

improve or at east restore the liveiihocds and standards of living of dispiaced persons.
Improve iiving conditions among dispiaced persons through provision of adequate housing
Nith security of tenure at resettiement sites.

The project site is the property of Lakeside Energy Pvt. Limited. Moreover there is no
nermanent settiement or hamiet within the designated area. Project Land has been ieased
5y the Sindh Government to LEPL.

. : Serformance Standard-6: Biogiversity Conservation and Sustainable Natural Resource
! Management

The PS 6 seexs to protect ana conserve piodiversity, ang promote sustainable management and use or

~atural resources througn aqoption of practices that integrate ccnservation needs ana deveiopment

sriorities.

The present environmental assessment aadresses the potential impacts of the proposed project on the

siogiversitv. This IEE nas recommended measures for the conservation or flora. fauna and other

aaturai resources.
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Performance Standard-7; indigenous Peopies ‘
The PS 7 seeks to address the impacts of the project on the indigenous peopie. Spedifically, the
objectives of the PS are to: |

++ Ensure that the development process fosters fuil respect for the dignity, human rights,

aspirations, cultures and natural resource-based liveiihoods of indigenous Peopies.

% Avoid adverse impacts of projects on communities of Indigenous Peoples, or when
avoidance is not feasible, to minimize, mitigate, or compensate for such impacts, and to
provide opportunities for development benefits, in a culturaily appropriate manner.

%+ Establish and maintain an ongoing reiationship with the Indigenous Peoples affected by a

project throughout the life of the project.

Foster good faith negotiation with and informed participation of Indigenous Peopies when

projects are to be located on traditional or customary iands under use by the indigenous

Peopies.

v

)
*

*» Respect and preserve the cuiture, knowledge and practices of Indigenous Peopies

No indigenous peopie - with a sodal and cultural identity distinct from the existing
| dominant society that makes them wvuinerable to being disadvantaged in the development
orocess of the proposed project are known to exist in and around the proposed site. NO
: such peopie were found in the area during the present studv ¢:ther. Therefore, this PS is
not appticaple for the proposed project.

Performance Standard-8: Culturai Heritage obijectives have 2een et ‘n the FC
“efTormance stanaaras to achieve sustainaple deveiopment.

“he objectives of this PS-8 are to protect cuiturai heritage from the adverse impacts of proiect activities
30 SUPPOIT its preservation. and to bromote the equitable snaring of benefits from the use of cuiturai
Yertage in proec sctivities.

io sies or cuitural heritage are Xnown 1o exist &t or in the immegiate vicinitv or the project iocation.
“here are aiso nNo Ingications of anv oid settiement in the area, rior is there anv site covered under the
isting or cutturai hertage sites. This PS will therefore not be appiicabie to the Proiect.
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2.16 IFC- Environmental, Health, and Safety Guidelines

The Environmentai, Health, and Safety (EHS) Guidelines are technical reference documents with
general and industry specific exampies of Good International iIndustry Practice (GiiP).

For Wind Energy the EHS Guidelines for wind energy include information relevant to
environmental, heaith, and safety aspects of onst.ore and offshore wind energy facilities.

Construction activities for wind energy projects typicaily include land clearing for site
preparation and access routes; excavation, and filling; transportation of supply materials
and fueis; construction of foundations invoiving excavations and placement of concrete;
operating cranes for unioading and installation of equipment; and commissioning of new
equipment. Decommissioning activities may include removal of project infrastructure and site
rehabilitation.

Environmental issues associated with the construction and decommissioning activities may
inctude, among others, noise and vibration, soii erosion, and threats to biodiversity, including
habitat aiteration and impacts to wildlife Due to the typically remote iocation of wind energy
conversion fadcilities, the transport of :quipment and matenals during construction and
decommissioning may present fogistical challenges.

Znvironmentai issues specific to the operation of wind energy projects and facilities inciude the
rollowing:

v Visuai impacts

s Noise

»  Species mortality or injury and disturbance

» Light and illumination issues

> Habitat aiteration

»  Mater quality

s lectric Power Transmission and Distribution

The £HS Guidelines tor flectric 2ower Transmission and Distribution include information

-efevant to power transmission between a generation raciity and a substation located within an
sectricity grid, in addition to power distribution rrom 3 substation to consumers iocated in
-esidentiai, commerciai, ana inaustrial areas.
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Exampies of the impacts addressed in the Generai EHS Guidelines include:

o (Construction site waste generation;

s Soil erosion and sediment controi from materials sourcing areas and site preparation
activities;

e Fugitive dust and other emissions (e 2. from vehicle traffic, land clearing activities,
and materiais stockpiles};

» Noise from heavy equipment and truck traffic;

e Potential for hazardous materiais and oil spiils associated with heavy
equipment operation and fuelling activities. Environmental issues during the
construction phase of cower transmission and distribution projects specific to this
industry sector inciude the foliowing:

* Terrestrial habitat aiteration.

s Aquatic habitat alteration.

+ Electric and magnetic fields.

i * Hazardous materials

iFC Guidelines for Environment Health Safety specific to Wind Power Project are attached as
Annexure VI

2.17 INSTITUTIONAL SETUP FOFP ENVIRONMENTAL MANAGEMENT

The apex environmental body in the country is the Pakistan Environmental Protection Council
{PEPC), which is presided by the Prime Minister {referred to as the “Chief Executive”) of the
Zountry. Other bodies inciude the Pakistan Environmentai Protection Agency {Pak-EPA),
orovinciai EPAs (for four provinces, AJK and Northern Areas), and environmental tribunais. The
ZPAs were first established under the 1283 Environmentai Protection Ordinance (PEPQ, 1983);
>EPA 1997further strengthened their powers. The £PAs nave been empowered to receive and
review the environmental assessment reports (IEEs and EiAs) of the proposed projects. and
srovide their approvai (or otherwise).The proposed Proiect wouid be focated in the Sinah
>rovince, hence this IEE report wiil be sent to the Sindh-EPA for review.

2.18 OBLIGATION UNDER INTERNATIONAL TREATIES

Sakistan is signatorv of several Muitilateral Environmental Agreements {MEAs), including:
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* Basel Convention on the Control of Trans-boundary Movements of Hazardous
Wastes and their Disposal

« Convention on Biological Diversity (CBD)

e Convention on Wetlands (Ramsar)

« Convention on internationai Trade in Endangered Species (CITES)

s UN Framework Convention on Climate Change (UNFCCC)

e Kyoto Protocol

s Montreal Protocoi on substances that deplete the ozone layer

» UN Convention to Combat Desertification

» Convention for the Prevention of Poilution from Ships (MARPOL)

s UN Convention on the Law of Seas (LOS)

* (Cartina Protocoi

|
i
i
f * Stockhoim Convention on Persistent Organic Poliutants (POPs)
i
i

These MEAs impose requirements and restrictions of varying degrees upon the member
countries. However, the impiementation mechanism for most of these MEAs is weak in
Pakistan, and administrative/institutional setup is practicaily on existent. Although almost ail of
the above MEAs would appiy to the Project in one way or the other, the ones which have direct
reievance for the proposed Project inciude the 8asel Convention, Montreal Protocoi, Stockholm
Convention, UNFCCC, and Kvoto Protocoi.
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SECTION 3

DESCRIPTION OF PROJECT
3 DESCRIPTION OF PROJECT

3.1 PROJECT LOCATION

The wind farm Project is located in Jhimpir, which is located approximately 120 km from
Karachi, Pakistan’s commercial hub and main coastal/port city. The Project site consists of 360
acres of land, which has been leased by the acquired by the project company. The Karachi-
Hyderabad Motorway (Super Highway) and National Highway are the connecting roads to the
Project site. The Jhimpir wind corridor is identified as potential area for the development of
wind power proiects. The iayout of the project site is shown in Figure 3.1.

The Project site has very sparse vegetation consisting of smail shrubby bushes and flat terrain
area Location orf the Project is shown in fFigure 3.2. ] f
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Figure 3.1:

LEPL Project Site Layout
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Table 3-1: Land Coordinates

25"2'20 18"&*

24‘58t47m

The Project area is open and can be seen from images 2elow in Figure 3.2;

3 uzure 3.2

.2: A View of Proiect Site
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3.2 ROAD ACCESE

The Project site is easily accessible throughout the year.

The major track from Karachi to Nooriabad i< via the Karachi-Hyderabad Motorway, and
another access to the Project site is through Jhin .r. When travelling via the Karachi-Hyderabad
Motorway, the access from Nooriabad to the site is a single track, which turns toward the site.
However, the tarrain is flat and long and heavy vehides can easily navigate through this road.
There are numbper of neighboring wind farms in the surrounding area of Jhimpir. There is no
requirement to establish roads or tracks for movement of traffic. The totai distance from

Karachi to the site is approximately 120 km.

The sateilite overview of the track from Karachi to the Project site through Karachi-Hyderabad
Motorway is shown in Figure 3.3.

|}
-

14
A

Tigure 3.3: Ariel View of Compiete Track {Through Karacni-Hvderabad Motorway)
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‘Figure 3.4: Orientation of Site from Port Qasim (Aerial View)

The major track from Karachi to site is two-way road. The Port Qasim is the one of the major
port of Pakistan and 's the point of delivery of equipment for the proposed wind power project.
it is located towards east of the site as shown in Figure 3.4.

Aerial distance between the Port to the site is approx. 47 km. Total track length between Port
Qasim Karachi and site is approximately 110 km. Detail access to site is shown in Figure 2.5. 3

The track from Port to the Nooriabad Super Highway is good but site access Roaa that turns to

‘he site needs minor aeveiopment.
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Figure 3.5: Detailed Access from Port Qasim to the Site

There is a number of neighboring wind farms under various stages of deveiopment in the
Jhimpir region of various capacities ranging from 05 MW to 250 MW. The view of different
tracks or land aflocated to the wind farm project deveiopers in jhimpir is shown in Figure 3.6.
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3.3 PROJECT SIZE AND COMPONENTS

The Project is of 50 MW capacities. Following WTGs will be instailed:
s G.E 1.7MW -Total 29 WTG
s Gamesa G114 - 2.0 MW - Total 25 WTGs
s Gamesa G114 - 2.5 MW - Total 20 WTGs
e GW121-2.5MW -Tortai 20 WTGs
* Vestas V126 -3.3 MW - Total 15 WTG
e Nordex N131 3.0 MW - Total 17 WTG

The Project can be divided into four major phases:
* Pre-Construction Phase
s Construction Phase

+ Operation and Maintenance Phase
* Decommissioning Phase

2.3.1 Preconstruction Phase

Pre-construction phase consists of:

» Land Procurement

» Soil and topograpnic Survey

s installation of wind measuring mast

» ‘Mind Resource Assessment and Micrositing

» Approvais from Government Departments (discussed in section 2.9)

3.3.2 <Construction Phase

Zonstruction Phase or the Project wiil be awarded to an EPC firm selected througn s
-ompetitive bidding process. 1 is estimated that cirect manpower required Juring the
onstruction pnase wiil be approximateiv 500 persons, with unskilled jobs being offered mainiv
10 tocal inhabitants, particutariv during the Construction Phase.

Zonstruction activities will be comprised mainiv of:
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3.4 PROJECT SCHEDULE

The Project is presently preparing its feasibility study, which is expected to be completed within
the 1% Quarter of 2016. It is expected that the Tariff wouic be applied soon after compietion of
the feasibility study. This would be foillowed by the execution of the EPA, and thereafter the
financial closing of the project by the 4™ Quarter of 2016. The pianned COD is the 1* Quarter of
2018.

The EPC contract wouid be iocked with tariff approval, which is expected to be available by
2016.

i
T

Taniff Approval: 2" QIRof 2016 S

3 M
4

Financial Close: 4" QTR of 2016
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3.5 LOCATION OF GRID

Figure 3.7: Nearest HESCO grid station

The Project is planned to be built in the ‘himpir region. The electrical network within the
vicinity of the site of the plant comprises of LV (11 kV) and HV (132 kV and 220 kV) lines. For
projects with installec capacity in excess of 10 MW, connection must be made with HV lines.

Hyderabad Electrical Supply Company 132/11 kV grid <tation is in Nooriabad. The distance of
the grid station from the Project site is approximately ten (20) Kilom=ters.

Another Grid Station of 220kV is under construction and will be available bv end of 2016 as per i

-he pians or NTDC.
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3.6 WIND TURBINE DETAILS

Brief technical specification of wind turbine model is given in Table 3.2.

Table 3-2: Technical Specification s of Wind Turbine

Make G.E
Rated-Power: ‘ 1-7?“ s :
Hub Height 80 méters
No of Turbines 29

3.7 INFRASTRUCTURE DETAILS

their design detaiis are stiil in pianning stage;

1 . Administration Building
' ) Switch yard Building
s Dormitories Building
* Maintenance Building
) nternai Connecting roads

’ Green peits

Under the project foilowing supporting infrastructure and facilities will also be constructed:;

3.8 NET ENERGY YIELD AND CAPACITY FACTOR

“he net =nergy vieid and capacity tactor of S0 MW wind farm is catcuiated and presented in

Naveena Group

: Table 2.1.
Table 32-3: Annual Energy Proauction Estimates :
" NMumper of WTG -9
Approximate Net Energy Production | 531,209MWh/a
IMWh/a] of G.E 4 :
i Capacity Factor (%] of G.E ! 35.0% i :
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SECTION 4

BASELINE ENVIRONMENTAL CONDITIONS
4 BASELINE ENVIRONMENTAL CONDITIONS

A data collection survey that inciuded geoiogy, meteorology, hydroiogy, ambient air gquaiity,
water guality, soil characteristics, noise levels, flora and fauna, land use pattern, and
socioeconomic conditions was undertaken, based on available secondary information or data
collected in the fieid. Primary data was collected to establish baseline conditions for the soil,
water (surface and ground) quality, flora and fauna, and noise. Secondary data was coilected
for land, ecoiogy, climate, and socioeconomic factors.

4.1 CLIMATIC CONDITIONS

The climate of the Project area can be broadly classified as arid, moderate, hot and humid. The
mild winter is restricted to the Novembper-February period. The summer extends from May to
September, whicn overiaps the short speils of the main rainy season during Juiy-August. The
‘veather tends to be verv humid during June, Juiy, and September and is pieasant during March
and Aoril.

The climate of this area is characterized by fiuctuating temperatures and sparse rainfail. The
summer seasons are hot and humid with average temperatures ranging between 332C to 372C.
The temperature in summer seasons may reach up to 452C. The winters are pieasant with
iverage rtemoerature in the range or 152C o 252C. The months or Juiv and August generaily
>oserve the annual monsoon raintails. The meteorologicai stations of Badin and Hyderabad are
‘ocated within the wind corridor. However, the meteoroiogical data from Karachi station is aiso
‘apresentative of the prevailing climatic conditions of coastal areas in the wind corridor. The
-iimate information of jhimpir is shown in Table 4.1.
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The climatic conditions of Thatta and Badin districts may be taken as moderate as a whole. The
climate is tempered by the cool sea breeze which blows for eight months of the vear from
March to October. During the monsoon season the sky is overcast but there is very little
precipitation. The climate in summer is generaily moist and humid. The cold weather in the
districts start from the beginning of November when a sudden change from the moist sea
breeze to the dry and coid north-2ast wind brings about as a natural consequence, an
immediate fail in temperature. The data has been gathered or extracted through by using
Meteonorm 7.1 and also the onsite monitoring during the Iaboratory analysis. The annual average
of maximum and minimum temperatures of Jhimpir is given in Table 4.1 and presented in
Figure 4.1.

Table 4-1: Average Maximum and Minimum Temperatures in jhimpir Region (°C)

jan Feb {Mar !|Ap May un | jul Aug | Sep Oct Nov | Dec

28+ |28 133 (38 |4 |40 |37 [35 |3 |36 - |3m 26

12 15 19 23 26 28 27 26 25 123 19 14

Average Maximum and Minimum Temperatures {(°C) in Jhimpir Region-Sindh Pakistan I
45

2 |
St 1 H
2 1
Y i i
= i i
e i i
5 i
3 ! !
3
ian ~eb Mar Apr  Mav  ‘un ‘ul Aug Sepn Oct Nov Dec
Vionths
A Average Maximum Temperature 1 Average Minimum Temperature
Figure 4.1: Graph of Average Maximum and Minimum Temerature (°C)
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The annual precipitation takes place mainly during summer. It is unevenly distributed. Average
rainfall as per meteorologicai record is given in Table 4.2, most of which occurs in monsoon
season, from April to September.

Table 4-2: Average Precipitation and Rainfall Days in jhimpir Region
" jJan | Feb { Mar | -Apr | May | jun Jul Aug | Sep | Oct | Nov | Dec

V. mm | 6mm | 7mm-| 6mm | 5mm 12mm | 21mm | 50mm:| 13mm:{ 3mm:| Opm-| 16mm

2 1 0 1 0 1 3 4 1 0 0 1

4.2 SURFACE AND GROUND WATER HYDROLOGY AND DRAINAGE

Major water reserve of the area is Keenjhar Lake, ailso known as Kalri Lake. The lake is iocated
approximately 23.5 km from the Project site. it is 24 km long and 6 km wide and has an area of
14000 ha (35.583 acres). The iake is fed by the Kalri Bagar feeder canal from the North-West as
weill as by small seasonai streams entering into it from the North and the West. The feeder is
also the conduit for the industrial wastes of Kotri town. Keenjhar is a wild life sanctuary and a
Ramsar site. Keenihar Lake which is shown in Figure 4.2,

Figure 4.2: Satelli Vew of Keentihar/Kairi Lake near Project Site
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The oniy perennial water channel in the area is the KairiBaghar {(KB) Upper Feeder which feeds
Keenjhar Lake with Indus water from Kotri Barrage. The KB Feeder is approximately 20km away
from the !himpir wind farm sites and lies on its eastern side. The KB feeder is about 61km long
and its Jesign discharge is about 258 cubic meters per second (cumecs). Kinjhar Lake is aiso
being fed by hill torrents during floods from the western side. The catchment area of these hill
torrents are about 1664 sqkm and have their outfall into the Kinjhar Lake. These hill torrents
include RodhNai and LiariNai. BaranNai, which is the principal source of flood drops into the
River indus downstream of Kotri barrage.

Figure 4.3: View of Kininhar/Kairi Lake near Project Site

(ininar .ake is the main source or iresh water Tor 4rinking and irrigation for the areas
sownstream of Jhimpir inciuging the city of Karachi. Kinihar Lake is an artificial water storage
-gservoir locatea in Oistrict Thatta. it came into existence as a consequence of impiementation
st the Kot Barrage canais irrigation Project. This artiticial raservoir has been tormea out or
natural depressions of Sonneri and Kinjhar Dhands. The gaps between the surrounding hills of
he ghanas were ciosea with the cOnstruction or 2arthen empankments Naving an average
~eignt or apout 7.56m. Apart from KB Feeder, hiil torrents and Kinjnar Lake there is no other
:Jurce of surrace water avaliabie in the area. The quantity or water in Kinihar Lake 1s amoie t0
cuifill the requirements or the downstream areas for irrigation and drinking purposes.

i Document Title: i Consurtant Name: { Document No { Date of Approval ;
i inftial Environmental Examination (IEE) | Renewable Resources (Pvt.) RE2/131/181/001 | February,2016
| 50 MW Lakeside Energy Pvt. Limited of | d I 5
| Wind Power Praject in jhimpir, Sindh ; Project Sponsor: : Documentissue

3 Naveena Group i 01 !

{ Pakistan

L




Regular Surveys have not been carried out to assess the availability and quality of Ground water
in the Province of Sindh. Various sources estimate that the volume is 3-5 MAF scattered in 28%
of the geographical area of Sindh. This water is found mainly along the indus water channeis
and in a few underground streams. in recent years, drought has caused excessive extraction of
groundwater to make up for the lack of irrigation water. This, in turn, has resuited in rapid
depletion of the zroundwater and filling up of the underground freshwater channeis and
reservoirs with brackish water.

During social survey, it is iearned that the availability of drinking wate- is the major problem of
the area. The water of shallow wells present in the expansion areas contains higher vaiues of
TDS and mostly saline in nature therefore is not suitable for human consumption. The resuits
are also attached in annexures Vil.

The depth of water table is also depleting over the period. Due to increased number of private
tube weils being instalied in the iocation of sub project, the ground water is depieting. Recharge
from surface /rain water is heiping in reduction of depth of sub soil water table. During dry
periods, the situation sometimes becomes quite serious.

The project activities wiil not disturp the water bodies iocated nearby. As there is no water
discharges from the Wind turbines during operations and during construction wastewaters wiil
not be disposed in anv water body. However, water from domestic activities like Labor camps
~iil be treated through septic tank / soaking pits.

The area is very poor in terms of the indicator in respect to piped water, which is availfable to
only about 14% of the nousing units. About 13% of rurai households have hana .oumps inside
:ne nousing units, while 16% use outside ponas ror fetching water, and 6% of housing units use
Jug wells. The grour-d water fevei of the site is 115 meters.

“he darainage svstem in the area is nOt developed. The pOOSter cumbing station ror the water
:UDDIV pipetine is estabiishead to supply water rrom Keenjhar Lake to Nooriabad industriai State.
‘looriabaa Industriai state 1S iocatea at a distance of approximatelv 16 km from Keenjhar Lake.
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Figure 4.4: Booster Pumping Station from Kinjhar Lake to Nooriabad Industrial Estate
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4.3 AMBIENT AIR QUALITY

The area in and around the Project site is underdeveioped with no industriai deveiopment
nearby, but the area is likely to deveiop into a modern city after develr-oment of wind power
projects in the area. The primary sources of air poilution include traffic near Karachi Hyderabad
Motorway. The impact of exhaust emissions from vehicuiar traffic operating on Fighway N5 is
limited to the microenvironment of the highway. No sources of anthropogenic sources of air
pollution exist in the immediate vicinity of the site; therefore the ambient air of the area is
iikely to be free from the ey poilutants such as carbon monoxide {CO), oxides of nitrogen
{NOx), sulfur dioxide (S02) and particuiate matter (PM). But in very minor quantities. in general,
the sir quality of the area is high with no significant air pollutants {PM). Ambient air quality
recorded by the {SGS) EPA Cert fied Laboratory during this study. it may be seen that the
average level of each parameter in ambient air is on lower side in comparison with National
Environmental Quality Standards (NEQS). The resuits are attached in annexure VII.

4.4 NOISE QUALITY

There is no continuous source of noise emission within or around the proposed project wind
farm site. - ,

The Noise ievel recorded at the unpoiluted site in ranges between 37.5 dB (A) and 45 dB (A) |
‘vith the average at 44.0 dB (A), wnich is characteristic of wiiderness and well within 75 aB (A) ;
‘he level suggested by NEQS.

There is verv minor human settiement near the Project area. Trarfic near the Project site is
consequentlv very iow. industriaiization is aiso very iow, thus pasefine noise ieveis are iow.

+.5 ZEISMIC HAZARDS

According 1o the seismic zoning mao or Pakistan, the ihimorr region raiis in ZONE 1I-B with
moderate {0 severe gamage area propaniiitv with G ractor or g=0.1-0.3, 35 snown in the map in
Sigure 4.5.Earthauake records indicate that this region nas axverienced several earthquake
Temors in the past, a3 well as recentiv. The region nas some Maior T2CLonic reatures, ncluding
-he Runn Kutch-Karacni fauit. ab fauit, Ornacn-Nal fauit, Surjan rauit, and Jhimpir fauit.
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4.6 FLOODS

Sindh province has two sources of flooding. The Riverine flood is more predictable and ailows
ample time to react, whereas the torrential floods leave aimost no time to respond. Torrential
floods h: -e lesser frequency and duration but very high intensity; therefore, impact is often
severe. hese floods normaily occur in monsoon months of July and August when the
catchment areas in Balochistan receive heavy rains. The Western boundary of Sindh is
connected with Balochistan through the Khirthar hills.

in 2011, torrential floods devastated more than 11,000 villages in Kacha and the surrounding
areas of Sindh, displacing more than 213,000 households from their villages along with
1,065,000 numbers of livestock. District Thatta was the worst affected in Sindh because it was
the fast district on the indus River where the flood remained for around two months. Official
data reveais that approximately one miilion people were directly hit in this district of the
province.

According to the flood map of Pakistan, Sindh province falls under a moderate to heavy
flooding zone.

A8 of Auvguet 18, 2010

Arsoiaw Ses T i % interetient Soouiag ||
w

Figure 4.7: flood Map of Pakistan
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4.7 GEOLOGICAL SETTINGS

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

The Prevailing geoiogic conditions in the region are the results of extensive sedimentation,
coastali movements, and erosion over a iong period of time in the geoiogicai ages. The geoiogy
of the region is closely reiated to the formation process of Himalayan Ranges. This has resuited
in intense deformation with compiex folding, high angei strike-siip fauits, and crust thickening
expressed in a series of thrust fauits. The important tectonic changes which have had so much
influence in the region are freely visible, particularly in the indus piain. Ultimately, it is oniy by
considering the geoiogy on a broader regionai scale, as well as in site specific detailed, that the
effect can be appreciated.

The hilly region of western Sindh consists aimost entirely of rocks beionging to the tertiary
system of geoiogicai nomenciature. It is oniy aiong the “aki range and in its neighborhood that
there is some exposure of rocks beionging to the next oider system; the cretatious with the
axceptions of some voicanic beds associated with these cretatious strata, ail the rocks
formation of western Sindh are the sedimentary origin. All of the more important hills messes
consist of limestone. A vast majority of this limestone deposit is from the nummuitic period and
is iargeiv buiit up of the accumuiated sheils of foraminifera; principaily those beionging to the
zenus nummuities,

Table 4-3: Geologocal Formations covered in the Wind Corridor of Jhimpir

| Geological Symbol } Description 5 Percentage (%) of Total
; : ; Area {
Q Unconsolidated surface 3257
deposits of silt and gravel of
recent period ’
‘1 Te - Eocene CSedimentary 20Cks 57.43
(Mostlv  .imestone)  or |
Tertiarv Ages ’
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4.8 SOIL CLASSIFICATION

The texture of soils in the wind corridor ranges from loamy :aline, silty, and ciayey in the
coastal areas to graveiy, mainiy loamy, and clayey soiis in the in iand areas.

The loamy soils in the coastal areas are strongly saline (hence devoid of any agricuiture),
moderately alkaline (pH of 7.9 to 8.4) and -trongly calicareous {CaCC; content greater than
15%). The soil in the iniand ar=as, especially 1nose areas covered under the lower indus basin,
consist:. mainly of loamy and ¢ iyey soils. These soiis have little or no salinity {0 to 4dSm-1) and
are moderately alkaline {pH o1 7.9 to 8.4). The soils are generaily non-saiine, non-sodic except
locai saiine patches in inter-dual valleys and some parts of the alluviai piain.

The soii of Jhimpir is dassified as mainly loamy saline and part gravely. The soil is similar in

nature to the soil of Gharo area. However the soils in some patches may be different with a
slight salinity {between 4dSm-1 to 8dSm-1). This type of soil is usually neutrai (with a pH of
6.6to 7.3), and moderately calcareous {with CaCQOs; content in the range of 3% t015%).
Properties of soil in some patches of the wind farm may be different to the ones stated above
with moderateiy alkaiine {pH of 7.9 to 8.4), strongiy caicareous (with CaCO; content of greater
than 15%) with iittle or no salinity (between 0dSm-1 to 4dSm-1).This type of sail is usuaily
neutrai (with a pH of 6.6 to 7.2), and moderately calcareous {with CaCO; content in the range of
3% to 15%).

4.9 LAND USE CAPABILITY

The 1ana area of the Project consists of a complex of agricuituraily unproductive (rock) land and
some poor grazing {gravely iand) (Class VIII, VII). This area constitutes about 28.3% of the total
wind farm area and is aiso incapable or agricuiture as the soii underneath mainiv consists of
“‘DCK ana gravel. The remaining portion (about 61.7%) or the 'and is a complex OT Door Torrent-
‘vatered crop iand and coor {loamv) grazing fand. lome oart of this iand is capable or

-3gricuiture being fed bv torrent water whereas the remaining portion comprises of grazing area

‘capable or growing grass and shrubsi.
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Table 4-4: Land Use Capability Class in fhimpir

Classification Soil { Capability Percentage (%) of
No Class} Total Area
7 | W, Vit | Complex of peor torrent-watered cropland | 61:68
: and poor {loamy) geazing land: TR L
10 VILVIL | Agricuiturally un-productive(rock) land and 38.32
some poor grazing {gravely) land

The Project site consists of areas that have variable {and use. The rocky and gravely soii
‘ormation devoid the major land area for any agricuitural use. However the land .rea is aiso
influenced bv perenniai grazing consisting of short grasses shrubs and scrubs. This area is
dependent on residual moisture from torrent overflows. The major bushes found in the area
include Devi, Chali, Damrai, and Darathi (local names). No medicinal value is associated with
these plant species found in the area.

4.10 SOCIO ECONOMIC FEATURES

4.10.1 Local Settlement Pattern and Popuiation

Shimoir, being in the administrative sontroi of District Thatta, is unique in terms of poopuiation
sensibility and characteristic. The totai area of “hatta is 17,355 sq/km, the totai popuiation
consists of 1,113,194 persons scattered in severai goths/paras. Gender distribution shows a
figure of 589,241 maies and 523,853 femaies. The popuiation density of Thatta is 64.1 per sa/
<m, and the percentage of the totai popuiation residing in an urban area is 11.2 %. The average
Jousenotd size is approximately S oersons. The average growth rate of the popuiation has
‘emained at 2.26% from 1981-98.

“able 4-5 List or Settlements ana Popuiation getaiis

s.No “ame of Coordinates Distance rrom Popuiation Status
ettlement/Goth  ProjectSitetkm) [ Type
.. Ionio Pollari Goth 15°1'48.58"N ~.2km Z0-40 >ermanent
37°44'44 12"F
‘Zoth Hussatn Jakhro 1Z°2'30.28"N £ 7km 20-40 armanent
_ 57°45'29.68"E )
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Average household size is 5; houses built in nearby villages are single room houses, made of
mud and bushes; there are two settlements found in the proximity of the proposed project area
nearest settlement are found at the distance of 1.2 kilometer. Sonio Poilari Goth and Hussain
Jakhro Goth are the oniy permanent settlements and there are no seasonai /temporary
settlements near the project site. The population of the settlements varies from 30 - 40
inh:-bitants and houses from 3 —~ 4. Table shows the GPS coordinates of the settlements
observed during the survey. During Micrositing study of the towers, due consideration will be
given to avoid any disturbance to locais.

4.10.2 Heaith and Education Facilities

The heaith infrastructure in District Thatta is scant. Three out of the six coastal Talukas do not
have any Rural Health Centre or any Veterinary Dispensary. A particular problem of access to
health services is the scattered nature of the population. Thus, many peopie have no access to
heaith services within a convenient location from their homes. Serious ailments have to be
treated at Thatta, Hyderabad, or Karachi. Many of the diseases occurring in the area are water-
borne and are due to lack of sanitation facilities. A basic heaith care center is present in the
area with minimum racilities and staff.

Figure 4.8 A Basic Heaith Unit in Jhimoir
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The literacy rate in District Thatta was reported to be 22% in 1998. The male literacy rate was
three times higher at 32% compared to the female literacy rate of only 11%.The literacy rate in
urban areas was much higher at 46% compared to only about 19% in rural areas. A single
primary schooi is located in the area. :

Government primary school has been observed in the vicinity, which is not functionai. The
peoples of these goths are demanding the teachers as weil as the middle schools. Private school
is observed which is far and located at Bachal Jhakro Goth. There is no any private school in the
project area.

“igure 4.9: A View of School nearby Project Area

+,10.3 NGOs Working in the Area

Sifferent national ana international NGOs are working in District Thatta with the nelp or their
ocal partners. TneIr scope or Work ranges rrom relief operations in the coastai areas of Thatta
‘0 social welfare and livelihood improvement initiatives. Certain NGOs are working on CPI
‘Communitv Phvsical Infrastructure) projects, ana others have Yound their wav in oroviding
microfinance 1o {ocai_communities through sodal coilateral. A few of these NGOs sre aiso
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working on awareness and advocacy. NGOs and institutions working in the area inciudes NRSP
(National Rural Suppo-t Program), Aga Khan Planning and Building Services (AKPBS), PPAF
(Pakistan Poverty Alleviation Fund)}, {UCN, WWF, and Pakistan Fisher Folk Forum.

4.10.4 Income Source

The area does not offer opportunities for empioyment and the population is primarily engaged
as cheap unskilled labor force either in Nooriabad, Thatta, Hyderabad or Karachi. Skilled labor
from this area mainly comprise of vehicle drivers, agricuiture activities, Shepherd, weiders,
plumbers, and electricians. Government service is reiatively rare; few locals are working in the
Pakistan Steel Mill Dolomite Project and the Pakistan Railway Station in Jhimpir. During the
socisi assessment visit it was observed that peoples are barely meeting their dietary needs. This
in a way is exciting for the local population because the Lakeside Energy project is expected to
bring job opportunities and raise the living standard of locals.

4.10.5 Infrastructure and Industry

The district is linked by road with other districts. The Nationai Highway from Karachi to
Pesnawar passes through Thatta for a length of approximately 200 km.

The main railway line from Karacni to Pesnawar aiso connects the district. The nearest raiiway
~ station is jhimpir.

clectricity is only available in 21% for the rurai housing units, whiie kerosene oii is still used in
77% of the rural dweilings. Firewood is used as the main cooking fuei in about 91% of rural !
aousehoids ana 77% of urban househoids.

The district is also equipped with digitai and non-aigitai telecommunication systems, besides
>ostal service and telegraoh service.

‘rom an inaustriai point cT view, The Thatta district has orogressed considerabiv. There are
spout 30 industriat units established in the district.

Mearest inaustriai hup is Nooriabaa at the distance or approximatelv 16 kilometers, Nooriabad
as different tvpe ana size or industries: ‘wnich inciuaes Textiie, Power, Cament, stc.

4,11 ECOLOGY !

REZ2 project team (Flora ana fauna experts) aone py Dr. Syea Ali Ghalib have conducted the rield

survey tor the studv following were the methodology. This section gives the main habitat types,
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flora and fauna, rare and threatened species existing threats to the species and to their

habitats, environmental impacts of the proposed development and mitigation measures.

A. Methodoiogy
Data in respect of fauna and flora were gathered both from primary and secondary sources.
The sampiing locations were randomly selected, ensuring that representative locations are
sampled for each habitat and the maximum possible number of species belonging to each
habitat is recorded.
Secondary data vere coilected through literature search, studies conducted within and in the
surroundings of the Project Area, and the information collected from the locai communities and

the Sindh Wildlife Department.

Field Surveys were made in the project area in March, 2016 to coilect data about the fauna of
the area. Standard direct and ingirect methods were appiied to record the occurrence,
gistribution and popuiation of various ammai species in the area, which inciuded point count

:urveys, roadside Or track counts, iine transect metnod and tracks/ signs counts.

The vegetation surveys were carned out by iaving 20 x 20m gquadrates within the study area.

The piant communities were determined within the habitat.

>rior 10 the start of actual field work, there is a need to coilect 3 sift of information to form a
zeneral overview cn the wiidlife popuiations on the site (and nearbv areas) and their likeiy
-ansitivity.

This is {argely 3 secondarv data coilection exercise curing which intormation is sought and

zotlected on:

i) Mammais, birds, reptiles. amohibians and piants:
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(i) Habitats:
{iii Designated / protected / sensitive sites in the vicinity of the proposed deveiopment

After having made a general overview of the likely animai pog--iatic-1s on the site, their likely
sensitivity and the proximity of the designated / protected sites forms the main objective of the
field survev programme. This allows the seiection of target / key speciesl and their principal

habitats in . he Area.

Field Surveys were undertaken in the project area to collect data about the fauna of the area.
Standard direct and indirect methods were applied to record the occurrence, distribution and
popuiation of various animal species in the area, which included point count surveys, roadside
or track counts, line transect method and tracks/signs counts.

Survey Methods

There are two main survey types invoived in such studies.

Distribution and status surveys: These are meant to record the occurrence, distribution and
sopuiation / seasonal status of the various species using the site as breeding, wintering or
staging site.

‘/antage Point Surveys: These survevs comorise a series of opservations from a certain fixed
znosen iocation to quantity the flight activities of the pirds at a proposed deveiopment site,
vnicn provides adata 1o esumate the coilision risk of the pirds (particuiariv the migratorv ones!
3gainst the piades it the turpine.

The survev area must zdequatelv cover the entire deveiopment area. | his inciudes access
T3CKS: ZOFrow DIts, iearpv viiiages, ‘orested area, waler 20iNnts, ;armiand, vegetative area ..na
vastelanas.

-abitat toss ana dispiacement mav affect animais out with the proiect site. Therefore, survevs

3re also made in the area extending at least S00m pevond the project area boundary on either
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Snap shots of Biological Environment survey are attached as Annexure iX.
B. Principal Habitats

The Project Area is mostly a wasteland comprising of the following main habitats.
» Sandy Plain Area
» Rocky Plain Area

s Rocky Area
¢ Wasteland
4.11.1Flora

Flora survey conducted by Project team experts revealed that, during the fieldwork in the
Project Area, 17 piant species belonging to 12 families were identified / sampled in the main
locations within the Project Area, the quantitative anaiysis of the floral composition was made
and four distinct piant communities were identified. based on life forms of the identified
species. The dominant veg tation inciudes (ymoopogon jwarancusa. Aerva javamica. Rhazyva
stricta. Calotropis procera. Leptademia pyrotechnica, Cassia itatic. Capparis deciduas. Cressa cretica,
Acacia niiouca. Prosopis cineraria. Zizphus nummularia and Safvaaora ofeoides.

?roject Area has 17 niant species belonging to 12 families were identified sampied in the main
‘ocations within the project Area. Out of these, 10 species we. 2 perenniai, 5 were annuai and
02 were herbs the. The quantitative analysis of the florai composition was made and four

distinct piant communities were identified based on iife forms of the identified species.
Summary of Florai composition found in project area is shown in table 4-6;

Table 4-6 Florai Compesition found in Project Area
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No endemic or rare plant species (expect commiphora wightii) was recorded during the survey.
The foilowing Table provides the list of floral species observed in the three main habitats viz.

Flat Plains, Streambeds and hiilocks/ foothills in quadrates measuring 20 x 20 m and 2 x2 m.

4.11.2 Fauna

The wiidlife in the area has been affected by colonization of the area, and many wiid life species
have either diminished or vanished. No threatened wildlife species has been reported from the
Project Area. Faunal attributes recorded during the study period is given below in table 4-7

Table 4-7 Faunal Attributes in the Project Area

| Attributes . Numbers ]

Mammais | 12 species

Birds 19 species o

:  Reptiles 10 species j

| Plants i 17 species |
A. Mammais

During the present survey, 12 species were recorded. The area has very thin popuiation of
mammais. Only soiitary individuais of big mammais such as indian jackai and Desert Fox couid
be sighted. Smail mammais such as Five Striped Palm Squirrel, Indian and Desert Gerbils ana
House Mouse were iess common. Desert Hedgehog was scarce. Desert Cat was reported to be
rare, :

3. 3irds

-9 species were recorded from the area. The area supports sparse popuiations of Grey
>artridge, “igeon. Doves, Mvnahs, Zrested iark, “esert Lark, .AshvcrownedFinch Lark.Grev
Zhrike, ‘White-cneekea. Buibui, Chestnutbellied, Sangrouse, inaian Robin. Purpie Sunbird, Black
dte, Common g2abbier. House Sparrow ana House Crow.ingian Kestref was recorded as rare
vinter visitor. ‘White Wagtaii was aiso recorded as winter visitor and Sindh Sparrow as Summer
3re.~ging Visitor.
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C. Reptiles

As regards the Reptiles, 10 species were recorded during the present survey. Saw-scaled Viper
and Indian Cobra have been reported from the area. indian Desert Monitor w found to be less

common, while Indian Garden Lizard and Indian Spiny tailed Lizard was frequent in the area.

List of Flora and Fauna found in the Project area is attached as Annexure VIiI

D. Protected Areas

There is no Wildlife Protected Area in the ciose vicinity of the site. Keenjhar Wildlife Sanctuary

is more than 14.6 miles away from the site. No Protected / Reserve forest or any Rangeiand
and lies in the vicinity of the Project Area. Two Ramsar Sites are iocated within this wind

corridor viz. Haieji Lake, and Keenjhar Lake.

4,12 NATURAL MINERAL RESOURCES

l The area near the Project site is very rich in naturai resources. Coal reserves of approximately
28 miilion tones covering an area of 250 sa.miies are present in the area of Jhimpir.
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- SECTION 5

ANALYSIS OF PROJECT ALTERNATIVES

5 ANALYSIS OF PROJECT ALTERNATIVES

Setting up of a wind power project involves seiection of environmentally and techno
economically suitable site, land characteristics, meteorology, infrastructure, grid availability,
water availability, raii and road connectivity, accessibility and shading aspects etc. This chapter
elaborates analysis of project aiternatives, which can be considered in the project area.

5.1 WITH OR WITHOUT PROJECT

Pakistan’s major electricity sources are thermai and hydro generation, meeting approximately
; 70% and 28% (respectively) of the country's annual eiectricity demand. The primary thermai
generation fueis emploved are furnace oii and gas. Whiie both are produced domesticaily,
demand aiready outstrips suppiv by a considerable amount. Oil import is a significant burden
5 on the national exchequer and the increasing import biil continues to exert further pressure on
the foreign exchange reserves.

Alternatives to rurther fuei imports for electricity generation are the use of domestic coal, or
generation from hvdro-electric or other renewabie sources, such as wind and soiar power.
These ootions wiil assist in reaucing Pakistan's retiance on imported oil, and consequent
ruinerability to changes in giobai oil prices wnich will in turn have a positive effect on the
:urrent trade deficit and intiating imoort bill. As with gas. securing future suopiies or coal and
waro-eiectric power ‘wvouid retv on significant spending on infrastructure. ’akistan nas
iomestic reserves or coal. fowever, coat currentlv makes up a very smail proportion or total
;eneration, 1argely the resuit of most of the reserves peing located in one area, the Thar Desert.
=xploiting the reserves wouid reguire huge ana costly upfront investment in iocal infrastructure
inciuding Jrovision T Cvater :upplies), Jevelopment T mines, 10USINg 3nd r2iated
nfrastructure. and investment in transmission lines Derore power plant cevelooment couid
;ommence. Hvdroelectric power already suppiies aimost 20% or eiectricity, and numerous sites
‘or Tuture mnvestment exist, out dgue to their iocations, his would aiso require significant
investment in transmission to meet the expected power needs. Moreover, there are varying
soliticai stands on nvdro-electric power options.
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Looking at how the country’s future electricity needs might be met in a way that supports the
environmental objectives of the Government of Pakistan; wind power generation has the
potential of being a strong contributor. The deveiopment of wind power generation projects
couid reduce dependence on fuels for thermal power generation, increase diversity in
Pakistan's electricity generation mix, and reduce greenhouse gas (GHG) emissions avoiding
thermal power generation. The project wiil aiso add to the power generation from Renewable
| energy resources and help in meeting target of Government to achieve 5 % power generation
from RE by 2015.

In view of the above, the “Without Project” option is not a preferred aiternative.

5.2 ALTERNATIVE FUEL

The oniy viable generating options for energy production to meet the supply-dernand gap in
project region are fossil fuel energy. Pakistan is already facing huge short fall in fuifilling the
i coal requirement for aiready existing thermal power plant. The quality of coai is aiso iow to :

medium in the region resuiting in fly ash, carbon footprints and suiphur fume emission when
‘ it’s burnt.

Coal power generation cause serious environmentai threats including air poilution, coai dust,
contamination of ground water, emissions of heavy metal poilutants which in turn can cause

serious heaith issues.

3o, it is imperative to look for alternatives to fossil fuei based power generation to achieve iong
term power soiution of the country.

3.3 Location Alternative

~he area where the project is located is the identified wina corridor of Jhimpir. The iocation of
‘he proiect is selected on the base of suitabie terrain ana wind speed availabilitv in the area.

“himoir Wind Corridor is aiso considered as most suitanie tand for wing oower oroiect other
‘han Gharo. Also there are numper or wind farms aireaayv in the gevelopment stage in this area.
Thererore the infrastructure ror the deveiopment of wina power generation in this area is
iireaqay in geveiopment pnhase. Tne avallapility of iana in this area is also a major reason for the
~selection of land in this are:, As there are number for wind masts alreaav installed in the area.
“herefore it's easier 10 us. reference wina data of the neighbouring wina masts for the
“easbifity stuav wnich is more retiable and actual site pased.
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The major reasons for the selection of this site are:

Adequate wind resource that ailows for the operation of utility-scale wind
turbines;

Proximity and sufficient access to an adequate electric transmission/Grid;
Contiguous areas of availabie land resource;

Compatibie iand use;

Limited sensitive ecological issues;

Sufficient distance from major popuiation centers; and

Compiiance with Provincial, and Federal laws and reguiations.
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SECTION 6
POTENTIAL ENVIRONMENTALIMPACTS AND
MITIGATION MEASURES

6 POTENTIAL ENVIRONMENTAL IMPACTS AND
MITIGATION MEASURES

6.1 LAND USE

The total land allocated for the Project is "60 acres. At the Project site, there has been an
absence of the following since the past few decades:

. Any agricuitural activity on the land
. Any commerdiai activity on the land to support the livelihood of locai residents nearby
. Any green tieid, wetland or protected area

There are two settiements/Goths near the project area, which are located 1.2 to 4.6 kilometers
away from the project site and wiil not be affected due to construction and operation activities
of the proiect.

Therefore. there is no threat to the existing land use or degradation, and there is no net impact
on the land use.
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6.2 AIR QUALITY

The Project involves power generation using wind energy—a clean source of energy (i.e., no
fuels are used). Air pollution will increase during construction due to truck/vehicle traffic to the
Project site, minor construction required to erect the WTG, earthwork, development of access
roads, vehicle traffic on un-metaled road, etc. Also, the use of construction vehicles and
1 equipment and idling of vehicies carrying construction raw materials will add to the emissions
‘ during the construction period.

However, the increase in air pollution is temporary. Aiso, the nearest major human habitat is
approximately 1.5 km away from the project site. Thus, the impact of the construction activity
on air pollution will be low and temporary. Construction emissions will be higher than emissions
from Project operation activities, but still limited in volume. Emissions will be monitored and
controiied through effective implementation of EMP.
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5.3 NOISE QUALITY

*roject CONStruction iNVoIves a variety of noise generating zctivities that inciuae the use or
zraaing, axcavating/drifling/, concrete catcning, tower erection, tne construction of ancillary
structures, concreting, materiai movement, site cieanup, etc.

Moise ievels generated bv construction equipment vary significantly depending on the type and ;
~ondition of equipment, the operation method anad scheduie ana the site of the activity.

. Document Title: | Consuitant Name: , Document No Date of Approval |
¢ Initial Environmentai Examination (IEE) | Renewable Resources (Pvt.) ': RE2/131/181/001 February,2016 |
| 50 MW Lakeside Energy Pvt. Limited of ; Ltd l
! Wind Power Project in ihimpir, Sindh . Project Sponsor: | Document issue |
! Pakistan l Naveena Group ‘ 01 I}

—————




Construction activities at site are expected to produce noise levels in the range of 75-85
dB (A), with most works carried out during daytime.

The noise leveis produced during construction wiil not have a significant impact on
axisting ambient noise levels at receiving sites, as noise generating activities are dispersed
and most construction activities wiil occur during the day when higher noise ieveis are
tolerated due to higher background noise ieveis. In addition, the constructions phase will
be restricted to a few months, therefore the intermittent impact from construction noise
is deemed to be negligible.

During Project operation, noise will be generated from rotor movement through the air,
turbine operation, vehicle movements, and machinery operation around the site for
maintenance and repair purposes. Blades moving through the air produce an
aerodynamic noise. This noise is detectable when it is greater than the background noise,
generally at wind speeds between the turbine cut-in wind speed (when the turbine starts
| to generate power) and up to 8-9 m/s (before the background noise starts to mask the
noise from the blades and turbine). In addition, the operating turbine may produce a
tonal noise.

i The modern tubular towers contribute towards minimizing the noise emissions.
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6.4 NOISE FRCM WIND TURBINES

No landscape is ever compietely quiet. The modern tubular towers contribute toward
minimizing the noise emissicns. Birds and human activities emit sound, and at wind
speeds around 4-7 m/s and up to the noise from the wind in leaves, shrubs, trees, masts
etc. will gradually mask (drown out) any potentiai sound - from wind turbines. This makes
it extremely difficuit to measure sound from wind turbines accurately. At wind speeds
around 8m/s and above, it generally becomes a quite abstruse issue to discuss sound
emissions from modern wind turbines, since background noise will generaily mask any
turbine noise completely.

The sound power ievel from a singie wind turbine is usuaily between 90 and 105 dB(A).
This creates a sound pressure level of 50-60 dB (A) at a distance of 40 meters from the
turbine, i.e. about the same ievel as conversational speech.

Figure 6.1 s released by GE, which shows the comparison of various common sounds with
respect to the sound generated from Wind turpines. The research expiains that a large
‘vind turbine isn't very ioud from an obiective standpoint. According to this data, at a
distance of 300 meters, a turbine will be somewhere between an air conditioner (50
decibels) and a refrigerator (40 decibeis). At about 500 meters, the {eveis drop to about
38 decibeis, wnich is weil beiow the typicai 40-45 decibeis of background noise in a
oopuiated area.

Therefore, wind turbines are not any louder than wnat an average person is aiready used
to.

~he qualitv or wind farm noise is one Tactor. Researchers are iooking st wnether the iow-
‘reguency souna ot blades has a aifferent psycno-social impact than noise from nignwavs
2r airports. t's verv common that peopie iiving close Io0 turbines cail the sounda
‘senetrating.” °f course, different ceonie nanale the sound in different wavs. Manv
-esidents are untazeg bv turtines at ciose distances.

However, 10ise nalysis tave ceen done 0 make the oaseline «ata which ranges
Setween 36-44 dB (A}, close noise monrtoring wiil be perrormed during construction and
>peration pnases to keep iN permissible iimits.
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Howv: Loud Is A Wind Turbine?

B, NN turbines, in resxaential oreos.
A are ploced NO Closer than 300
- maeters from the neorest house.

Figure 6.1: Noise Generating from Wind Turbine+

The Project wiil use modern wind turbine modeis, ‘w¥hich nave advanced technoiogy that
‘nciudes upwind rotors, tubuiar towers and soun: proof naceiles to reduce mechanicai noise.
Noise from wind turbines varies with wind < 2ed, but is generaily comparabie to the
background sound in a typical housenoid at 40 to 60 dB. The noise from wind turpines is usuaily
measured in reiation to ambient noise. if the wind is at higher speeds, the ambient noise ievei
vill be nigher. Jost new wind turbines wiil have noise leveis at or riose t0 ambient !evet.
Distances or 100 feet are usualily sutficient to keep noise feveis beiow 60 dB, wnich nas been
suggested as a reasonable regufatorv fimit. Nearest communities are iocated at 2-6 kilometers.
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6.5 SHADOW FORECASTING

wind turbines, like other tail structures, will cast a shadow on the neighboring area when the
sun is visible. For a community living very close to the wind turbine, it may be annoying if the
rotor blades chop the sunlight, causing a flickering (blinking) effect while the rotor is in motion.

The probability of when and for how long there may be a flicker effect may be predicted. It
might not be known in advance whether there is wind, or what the wind direction is, but using
astronomy and trigonometry a likely, or a "worst case” scenario can be predicted.

Figure 6.3: - Shadow Flicker of Wind Turbine

1 in a study conducted by the Department of Energy and Climate Change, UK, the data of wind

: ‘urbines of 18 countries were seiected to study the shadow flicker impact. The study conciuded

" that the so-cailed “shadow flicker” caused by wind turbines does not pose a significant risk to
1eaith of the nearbv residents. There is no case reported apout anv significant impact or
snadow tlicker in any or the wina farms in the countries inciuded in the study.”

At distances of greater than 1,000 feet between wind turbines and receptors, shadow flicker
Jsuailv oniv occurs at sunnse or sunset wnen the cast shadows are sufficientlv iong. Moreover,
‘n Pakistan. there is a common trend for neobie to buiid homes in shadv areas.
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6.6 WATER USE AND QUALITY

The voiume of water used during Project construction and operation is iow. i.e., approximately
1500 to 2000 gailons per day water is required during construction of the project. ‘Water
required for piant civil works, will be sourced from ground water. During operation phase,
approx. 100 gailons per day water is required. RO Plant will be instailed to make water free
from any contamination. ‘Water is available and quantities required are negligible than

requirement.

Once the wind farm is operationai, water is oniy required for the domestic use of Project staff

3t the site.
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6.7 GROUNDWATER CONTAMINATION

Groundwater contamination can occur if chemicals or any other waste materials are not
properiy handled or are incorrectly disposed of and leach into the water table or if wastewater
from plant activities is not properly disposed of.

All the waste materiai will £+ handled and disposed of in accordance with accepted safe
practices, with no harmful substances reieased by the Project. Therefore, there wiil be no effect
on surface water gquality or ground water contamination.

P KK =High

’ % =Medium |
: <> =Low
' Q =No impact

‘ ‘;\? ={ocailvy Favorable
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5.8 Soiid Waste Generation

' Zolid waste generatea on site may spread over or create nazara for community ana empiovyees
i of the proiect. '

Two tvpe of solid waste wiil be generated during construction and operation phases; it is
astimated that average 200kg/day domestic {non-nazardous waste) will be generated, which
wil be agisposea at TMA identifiea waste disposai point at jhimpir city.

ill the nazaraous waste materiai wiil be nanaled and disposea or througn EPA certifiea waste
Jisposai contractors (like, Petro waste, KMC). Therefore, there wiil be no effect on generai sites
conaition and cieantiness of project boundaries.
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6.9 Wastewater Generation

Wastewater will be generated on site from domestic activities; and from construction activities;
Wastewater from camp (Black water) wiil be stored in the septic tanks this must be transferred
through tankers to the nearby iocated TMA disposai point (if hazardous wastewater is present).
The effluent water will be transported to the evaporating pond that wiil be constructed
temporarily within project premises. The effluent water will then be evaporated naturaily. The
orotected fence and ail other precautionary measures will be taken in piace. it will be ensure
that wastewater from site shail not enter into the water body.

‘Nastewater from construction activities must be stored in the settling tanks atter settling or
the particles it can be re-used for the sprinkling at the connecting roads for dust supersession.
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6.10 BIOLOGICAL ENVIRONMENT

6.10.1 Wetland and Wildlife Sanctuaries

Arcund 1967, an expioration sponsored by WWF—UK revealed that wildlife and wetlands
resouices in Pakistan were severely threatened and, in most areas, declining in condition. The
expedition report prepared by Mountfort {1967) recommended that a range of wetland sites be
declared Protected Areas. The Convention on Wetlands came into force for Pakistan on 23
November 1976. Pakistan presently has 19 sites designated as Wetlands of Internationai
Importance, with a surface area of 1,343,627 hectares.

The wetlands of Pakistan are shown in Figure 6.4.
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Out of 19 Ramsar sites, 10 sites are located in the province of Sindh, which are shown in Figure
6.5. '

Figure 6.5: Wetland located in Sindh

Xeenjhar Lake is the deciared wiidlife sanctuary, and the Ramsar site is located at a distance of
14.6 miles approximately from the Proiect site. it is the {argest fresh water iake in Pakistan. it is
in important source that provides arinking water to Thatta District and Karachi citv. The area is
‘avored as a habitat for -vinter migratory birds iike ducks, geese, flamingos, cormorants,
:norebirds, herons, agrets, ibises, terns, coots, and guils. i¢ has been opserved that it is the
oreeding area of the nignt heron, cotton teai, purpie moorenen, and pheasant tailed jacana.
"he naturai vegetation or the surrounaing area is tropicai thorn forest. The iake is rich in tish
snd fauna, znd supports the tivetihooa or soout £0,000 locat veopie. ‘Aain activities at this
Ramsar site are commerciai fishing, nature conservation, and public recreation.
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6.10.2 The Indus Flyway

Pakistan is one of the principai wintering grounds for water birds in South Asia. The lakes in the
indus Valley are major refuge for the migratory water birds which breed in Northern Eurasia.

Pakistan forms part of their “Indus River Green Route”. When the climate in their sreeding

i grounds in Russia becomes too rigorous and the food gets scarce, then the birds leave the “tace
| and disperse to their winter resorts further south aiong the following distinct flyways.
1. Northern Europe Scandinavia-North Sea.

. Central and Southern Europe-Black Sea-Mediterranean.

. West Siberia-Caspian Sea-Nile.

East Siberia- Tibet-Ganges/ East Asian- Australian Flyway.

2

3

4. Siberian-Kazakhstan-Pakistan/Central Asian Flyway.

5

5. Far East- Kamchatka —China / Japan. West Pacific Fiyway.
7

North East Siberia- Chokotka- California / Pacific Fivway.

Most of the sub-continent’s visitors come through Pakistan route to india and Sri Lanka or
Africa. Maijority of winter visitors to the sub-continent enter via indus Plain. Some come down

the indus River Valley and its far northern tributaries as weil as the Chenab and Jhelum rivers

|
i
!

further east. A very significant number enter from further west coming over the Peiwar Pass
=na foillowing down the Kurram River. Some or these autumn migrants 7an out eastwards into
Morthern india and thus avoid the Raiasthan Desert to the South, while other roilow the indus ;

Rjver down to the Indus Deita.’
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6.10.3 Birds/Avian Collision

Birds can be affected by wind farm deveiopment through loss of habitat, disturbance to their
breeding and foraging areas, and by collisions caused by the rotating turbine blades. Pakistan
receives a large number of migratory birds from Europe and Central Asian States every year.
These birds spend the winter seasons in Pakistan and go back to their native habitats in the
summer. The route of these birds take from Siberia to Pakistan is known as International
Migratory Birds Route Number 4. it is also cailed the Green Route or Indus Flyway. Out of seven
flyways of the world, the indus Flyway is one of the busiest routes. Birds begin their journey in
November. February is the peak time, and by March they start flying back.

At present there is no atlas available for bird migratory routes within Pakistan. However,
extensive research has been done based on the literature available on bird migratory flyways
and the wetlands map developed by Pakistan Wetland Organization. A map of indus flyway aiso
known as Green Route or Migratory Route No 4 is shown in Figure 6.6. The indus flyway route is
marked with arrows in red.
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‘igure 6.6: :ndus Fiyway Tor Migratory Birds/Green Route No.U4

“he main migrants to South during the winter season are the \Water oirds, aptors. -oubara
3ustara ana the Passerines (Warblers, Pipits, Wagtaiis and Buntings).

“he water pirds migrate fairiy iarge numoer in winter. They are very diverse groupo or species
:omorising mostiy ot Pelicans, Flamingo, Cormorants, Jarter, Jerons. Zgrets, 3itterns, Ztorks,
'bises, Spoonbill, Ducks, Cranes, ‘Water Cock. Rails, Crakes, Coot, Waaers, Gulls and Terns.
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The wintering birds of Prey inciude: Eurasian Griffon, and Cinereous Vulture, Marsh Harrier,
Montagu’s Harrier, Common Buzzard, Long legged Buzzard, Booted Eagle, Greater Spotted
Eagle, Steppe Eagie, Common Kestrel, Merlin and Eurasian Hobby.

A list of 236 species of birds is available, both resident and migratory, whose range of
occurrence covers the most important wetland of the surrounding area of the Wind Farms in
the Jhimpir Wind Corridor viz. Keenjhar Lake. The list is quite comprehensive and is based
mainly on the experience gained during the water bird surveys undertaken during the iast ten
years. It gives an overall idea about the resident and migratory birds, many of which may be
expected to be observed on their migration / local movement to and from the lake and the
surrounding areas.

From the review of literature and interviews with local residents of the area, it was observed
that migratory birds come and land on the Eastern side of th-: Keenjhar Lake, which is towards
the river indus. Whereas all the wind farm sites are located towards the West and Northwest |
direction of the Keenjhar Lake. The detailed view and description of the bird’s living areas in j
Keenjhar Lake is described in Figure 6.7. it is found from the study that there is very littie !
orobability of bird hit from the wind farms as the Project is located approximateily 24 km away

from western side of Keenjhar Lake, and birds usuaily do not land and stay in the western part

of Keenjhar Lake.
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Figure 6.7: Birds Flying and Staying Patterns on keenjhéf Laie with Respect to Wind Farms

Compared to other causes of mortality among birds, the effect of wind power is refatively
minor. Non-coilision impacts on birds such as site avoidance and disruption of migratory
2ehavior couid aiso be significant. However, according to a survey conducted by WWF in 2009,
*he number of birds in and around Keenjhar Lake has reduced drasticaily in recent years.
“uyrthermore, these pirds have a tendency to tlv at an aititude or 400 to 300 meters, therebv
. 1egating anv cnance or coliision with wind towers at this specific Project site.

As a general ruie, birds notice new structures and learn to avoid them in movements, therepy
;ustaining their apiiitv 1o continue feeaing ana breeding in the focation. 'Vind farm tecnnoiogy
‘s new to Pakistan, but this technoiogy nas now peen used in western and deveioped countries
‘or over a decade. A stuav report (Sept. 2005) bv the U.S Government Accountability Office
{GAO) on the erfects of wind energy deveiopment on wiidlife determined that fewer pirds flv
‘nto wind turpines than is generailv thougnt.

Although several hundred utility-scaie wind farms currently operate across the United States,
:ucn problems appear 10 be iimited to two proiect areas. according to the report. in the context
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of other sources of avian mortality, it does not appear that wind power is responsible fora
significant number of deaths, the report states in its conclusion®.

The impact of wind energy deveiopment on bird popuiations came to prominence due to the
high number of mortalities associated with one of the world’s largest wind farm developments
in California’s Altamont Pass.’This wind farm had up to 5,600 wind turbines in operation and is
iocated in a year-round, high activity, area for raptors. Additional factors included prey
abundance; high-speed rotor blades; lattice tower structures, which provided horizontal cross-
bars for perching; rapid blade movement; and the close proximity of turbines.

Another research cited 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 U.S., an average of 2.2 fatalities for
each of the 15,000 turbines.

in Spain, a study showed 0.13 ..ead birds per year per turbine. Furthermore, in the U.S., over
; 100 million birds are estimatec to die each year from colliding with vehicles, buildings, power
lines, and other structures, with wind power responsible for just 1 out of every 5,000 — 10,000
! avian fatalities.

There seems no threatened or endangered bird species found at the site. Anv development of !
the wind farm will have no impact on the existing bird life. Also, an emissic.-free power
zeneration is ciearly beneficial to ail fauna.

However, due to the minimai expected impact of bird’s collision with the wind turbines, the 1
following mitigation measures are proposed:° !

The wind towers to be erected minimum at a distance of 300 meters to avoid the avian coilision
inda to give the birds a wider corridor for access in the Proiect area.
» * Regular checking of the vacuums or hoies in the towers to avoid nesting faciiity of anv of
the birds monitoring the birds auring the migratory season be undertaken to record
‘heir distribution and migratorv pattern ana use of the area during the season.
»  Hunting, feeding or narassment of wiidlife is strictiv pronibitea during the entire course
>t construction and operation pnases. '

“Jtp://Wwww.gao. gov/new.items/d05906.pdf

? \merican Wind Energy Assodiation: Facts about Wind Energy & Birds, Spp.-internet Article
.o Ghalib, S.A., Khan, M.Z., Ahmeg, S.M.. Begum, A., Hussain, 8. ana Ahmed, W. 2014. Study of the Wildiife of Jhimor Wind Corridor, district i

"hatta, Sindh ana Deveiooment of Bird Monitoring Strategy in the Area. African Journai of Science and Researcn. 6(3) : 01-09.
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Food wastes not to be disposed of in the open. Food wastes collected in waste
segregation unit is disposed of ::iccording to waste disposal procedure on a reguiar and

strict basis.

Night work during construction be prohibited, night travelling not is allowed uniess

absoluteiy necessary.

Operation camp is located 500m away from perennial water bodies.

Lakeside Energy Pvt. Ltd will work with the local WWF located in Thatta and remain
involved in the conservation efforts of threatened species
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6.10.4 Flora and Vegetation

As there is no dense vegetation or forestation in the Project site area, there will be no damage
to any kind of vegetation or forests. However, there will be a requirement for minimal
vegetati 'n clearing or deforestation during the Project. It is anticipated that once the Project is
operational, new piants shall be re-planted in the empty spaces around wind turbines. Enough
space will be ailocated for green beits.
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6.11 SOCIO ECONOMIC ENVIRONMENT

6.11.1 Archeologicai Sites

No archaeological sites are present near the Project site.
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6.11.2 Re-Settlement

Project is located on government land leased by the GoS to the Project sponsors. The
setttements are located outside of project boundary which will not be affected, and no
resettiements are required. However, any involuntary resettiements, if required, wiil be done
as per IFC performance standard PS-5.
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6.11.3 Visuai Impact on Landscape

| The addition of the Project to the focal landscape will have a significant visual impact, as it
‘ w~ould be the first such structure in Pakistan. in European countries, wind turpines are
considered to give insignificant visuai impact due to the fact that wind power technoiogy is very
zommon there and large numpers of wind turbines are instafled. But as tar as Pakistan is
:oncerned. ¥ind power is an emerging tecnnology Tor ‘ocal innabitants, sna it wouid give a

. aoteworthy positive visuat imbact.
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6.11.4 Aviation Hazard

No aviation hazard will be created bv the Project as it is located 96km from the nearest airport
at Karachi. in addition, the blades are marked with red bands to make the structure more

visible.
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6.11.5 Traffic Management

The impact on traffic will be minimal and due to trucks carrying construction material and WTG
components as well as vehicles to carry personnei. Traffic will need to be planned and managed
effectively to avoid inconvenience for the locai popuiation and/or endanger public safety.
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6.11.6 Labor Welfare and Safety

Large amounts of labor wiil be depioyed during construction. The iabor camps need to provide
proper water supply and sanitation facilities (toilets with septic tanks). Otherwise insects may
aroliferate and lead to public heaith hazard. The safety aspects to be covered inciude proper
handiing of eiectricai devices, tools, equipment, and construction materials to prevent
accidents to personnei. Locai will be preferred for the unskilled jobs. Overail impact will be iow.

) =i_ow
- =no impact
",? =1.0cailv Favorable

—éﬁ;\? =Regionallv Favorabie

* Document Title: Consuftant Name: Document No | Date of Approval _
i Initial Environmental Examination (IEE) Renewable Resources (Pvt.) RE2/131/181/001 February,2016 i
| 50 MW Lakeside Energy Pvt. Limited of Ltd v
' Wind Power Project in shimpir, Sindh Project Sponsor: Document issue ‘t
! pakistan Naveena Group 01 |
L —




6.11.7 Seismic Hazards

The damage zone classification of the region where the site is iocated is ZONE 1I-B (moderate 10
severe damage). The foundation design of the wind turbine generator (WTG) will take account
of this seismic factor.
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SECTION 7

PUBLIC CONSULTATION

7 PUBLIC CONSULTATION

~——

This section provides the details of the consuitation meetings held with stakeholders as pirt of
the environmental and social soundness assessment process requiring information dischisy, re
and sharing. For this purpose consuitation meetings were held at the outset for the SUPing
process of IEE study, followed by a series of meetings at the proletarian levei. Dr. Syed Ali
Ghaiib and our team member Mr. Farooq Ali Khan (RE2) has perform the consuitations With
different departments and officials. These stakehoiders are the different government oficiagg
and NGOs like IUCN Pakistan, WWF department, Karachi (Senior Director, Mr. Rabnawaz) SEp A
representative (Dr. Aashiq Hussain Langah), Sindh Wildlife department Hyderabad office (Mr.
Ghulam Muhammad Gadani. Deputy Conservator wildlife), Sindh Forest department, Kirachj
‘Divisionai Forest otficer}, Archeoiogical department, Karachi.

7.1 Objectives of Public Consuitation

The overail obiectives of the consuitation process were as follows:

» To inform ail interested peopie on the iikely positive and negative effects of the Wing
Jower proposed project and encourage feedback from stakehoiders on {EE ﬂndings'
arincipaily the impacts and proposed mitigation measures;

» 7o gain a consensus on the impacts identified, their importance and the reievance angd
>ffectiveness of the mitigation measures proposed:

» To provide confidence that ail reievant issues and mitigation measures have been
‘dentified, agreement that the mitigation measures are adequate, and that ﬂothing
significant has been missed;

» To enable incorporation of stakenoider views ana concerns in the iEE.
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7.2 Consultation Process

7.2.1 Scope

The social survey team conducted meetings and interviews with local communrities. During
these meetings a description of tae project was given along with an overview of the projects
likely social and environmentai impact.

7.2.2 Community Consuitation

Community consultations consisted of formal and informal meetings at Jhimpir residential area,
and project vicinity. The consuitation exercise was conducted in both Sindhi and Urdu
languages. A non-technical oral description of the project was given providing an overview of ail
likely positive and negative impacts. Foliowing which, an open discussion was heid so that the
participants could voice their concerns and opinions. All participants were encouraged to voice
their concerns and opinions. Participants were aiso asked to suggest alternatives where they
had particuiar concerns.

reedback obtained from the stakehoiders was documented, and all issues and suggestions
raised were recorded in survey forms. Both social and environmentai issues were raised.

The peobie interviewed (Table 7-2) had worries /concerns reiated to basic needs and generaily
agreed that most of the eifects would be temporary oniy during construction. Some common
concerns regarding the iack of educational facility, shortage of ciean drinking water, lack of
basic heaith unit, lack of waste disposai, lack of electricity, poor roads condition and minimai
2mpiovment opportunities issues were raised. None of these issues reiated specificaily to
nroposed ‘wind power Jroject but were general compiaints. Most of the narticipants
sppreciated the project and said that it would boost the 1ocai empioyment opportunities, while
some said that business and economic situation in the area will aiso improve.

A matrix or concerns bv communitv membpers was orepared as given n Table 7-1. The register
3t attendance is orovided as Table 7-2. A pictonal record of the meetings is inciuded as
Annexure XI.
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Table 7-1: Summary of Concerns Raised during Stakehoider Consuitation

issues Concerns raised by community Remarks
Health Care | Heaithcare centers particuiarly | Basic health unit is available in
Faciiities for women and children the Jhimpir with very little
Schoois facilities, A dispensary may be
5 ! provided.
‘ | Employment . Provision of semi-skilled and Unskilled jobs will be given to

unskilled jobs for local labor in | locals peopie where possible.
the project construction period. | Training will be provided.

Safety of Compiy with the traffic Proper traffic management will
Community | management rules. be resorted to during the
| construction period.
5 Drinking Community member rated Safe | As part of the Social |
water | drinking water at highest deveiopment program LEPL |
. priority during our survey. shall provide the safe drinking |
| water through RO filter piant to
‘ f nearby communities

Educational | Unavailability of Teachers, and | NGO working in social sector

' Facility " School (Primary and . and proponent shail provide the

, ;  Secondary) { required facilities for the iocal
‘ ; Vocational training ’Lpeopies. ;
! |
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Table 7-2 Generai Public Interviewed during Public Consuitation at Jhimpir

S.NO NAME OCCUPATION |  LOCATION
1 Inam uilah - | Labour ' Goth M. Sadiq Brohi
2 Hidayat uilah {L.abour Goth M. Sadiq Brohi
3 Allah Dina Labour Goth M. Sadiq Brohi
4 Ghulam Sarwar Driver Goth M. Sadiq Brohi
5 M. Saleem Labour Goth M. Sadiq Brohi
] Ghulam Sarwar Driver Goth M. Sadiq Brohi
7 Gul Sher Labour Goth M. Sadiq Brohi
8 Rahim Khan Labour Goth Khaskheli
9 ibrahim Driver Goth Khaskheli |
10 Kalo khaskheli | Driver | Goth Khaskheli

7.2.3 Government Agencies

Stakehoiders inciuding provinciai government officials, internationai NGOs, and reiated
stakehoiders were consuited at their offices. All the stakehoiders were given maximum
project information and were shown a detailed map of the area. Their concerns and
suggestions are reproduced beiow. Attendance iists of the stakehoiders consuited in the
proposed project was collated and reproduced in Table 7-3. Pictures of the meetings are
Jrovided in Annexure- £Il.

a} Environmental Protection Agency (Karachi Head Office) ( Director Technicai EIA/IEE)

The Karachi head orfice of EPA is responsible for generai environment protection in the
Jroiect area. A meeting was heid on January, 28, 2016 with the Mr. Aasnig Hussain Langan
:Director £1A) ana Mr. Waris Gabooi (Deputy Director Tachnicai). The proiect team orovided
nformation apout the proposed proiect site with the neip of the proiect area map ana
ariefed about the saiient features or the project ana requested the orficers that express
‘heir views /suggestion and concerns of the Department. Their views concerns / suggestions
sre re-produced as roilows;
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9,
0.‘

The social survey conducted by the sodal expert must have Livelihood matrix, group

discussion, Priorities of locals, pear wise ranking and questioner. Only questioner is not

Analyse Cumuiative effect on community

Attach the following documents with {EE report

Land Lease Document

Approvals from Energy Department

NOC from DC {Deputy Commissioner) of the concern area

LOI Copy

Laboratory test for air, noise, surface and ground water must be attached with iEE

report.

< Flora and Fauna survey report must be attached with IEE report.

<» Drinking water availability shall be ensured by the proponent throughout the project
period.

«» Project activities will support the area at large, and activities will not cause any harm.

<» Removal of vegetation may be avoided, as for as possible. Plantation programme may
be developed in the Project Area taking care that invasive species may be avoided to be
introduced.

» A certificate must be obtained from the sindh wildlife department to the effect that the

proposed WPP area does not fall into the limits of any Protected Area notified by the

Department.

3 P
o fo o o e o

)
‘0

*,

b) Sindh Wild Life Department (Conservator)

A consuitation meeting was held on February 02, 2016 with Mr. Ghulam Muhammad
Gaddani Deputy Conservator Wildlife Department at his Karachi office along with his team.
| The project team provided information about the proposed project site with the heip of the
! Jroiect area map and reauested the officers to identifvy any protected wildlife sanctuarv or
: sther concerns of the Department. A set questionnaire was aiso filled. During the meeting
-he Conservator expressea his views regaraing the project and overail appreciated project
sctivities. Their views and concerns / suggestions are re-produced as tollows;

»  Mr. Ghuiam Muhammaa Gaddani aiong his team identified the Keeninar Lake as

‘he Wildlife sanctuary and Ramsar site as nearest protected area which is
‘ocatea approx. 23 kilometers and he briefed about its importance and pattermns
or the pirds during the different seasons.

» He aiso proposed that to provide the basic facilitates to the communities iike '
Zchool, ciean drinking water and sanitation etc. :

1 Document Title: Consuitant Name: Document No Date of Approvai
| Initiai Environmental Examination (1EE) Renewable Resources (Pvt.) RE2/131/181/001 February,2016
| 50 MW Lakeside Energy Pvt. Limited of Ld
| Wind Power Project in Jhimpir, Sindh Project Sponsor: Document fssue
Pakistan Naveena Group 01

S




¢} Sindh Forest Department (Karachi Office)

A consuitation meeting was heid on January 26, 2016 with Divisional Forest Officer Mr.
Shahzad Sadiq Gill, Range Forest Officer Mr. Tahir Latif, Range Forest Officer Mr. 2aja Karim
and Sub.Division Forest Officer Mr. Rab Dino Khatti at his Karachi orfice along with his team.
The project team provided information about the proposed project site with the help of the
project area map and requested the officers to identify any protected wildlife sanctuary or
other concems of the Department. During the meeting the forest officers expressed his
views regarding the project and overall appreciated project activities. They do not have any
issue / objection with the project in Jhimpir. As t -2y know that this is the barren land and
there is very rare vegetation or even no vegetation. Only the concern was, Euphorbia (Tree
species) is very common in that area, so be careful with the removai. The Department has
created some water conservation ponds in the area. These get filled with water during
heavy rains and are used by the local peopie and the livestock for drinking purposes. These
may be safeguarded during the Project activities.

7.2.4 Non-Governmental Organizations

A number of NGQ’s, other than the government sector were consuited for the proposed
projects who are highly invoived in protection of wiidlife and nature conservation

; a) intermationai Union for Conservation Nature {UCN

j A consuitation meeting was heid on January 28, 2016 with Mr. Muhammad Tahir Qureshi
| Senior Coastai Ecosystem Advisor and Mr. Kamran Ahmad Naqvi Urban Specialist Technicai
i at IUCN Karachi Office. RE2 team provided information about the proposed project site with
‘he heip cr the project area map and requested the experts to snare their views or other
concerns of the {UCN as expert. A set of questionnaire was aiso filled. During the meeting
she Mr. Qureshi and Mr. Xamran expressed their reservation regarding the project. Their
1iews and concerns / suggestions are re-produced as foliows;

» laised concern asbout mortaiity of birds ana said that project is iocated near
3irds fiving route.

» Raised concern about Noise potlution drives by wind turbines and it may affect
iocai norms and modify the bird’s habitats in that area. But i made him ciear that
the detaii study for noise poilution has aiready been conducted and incorporated

- ‘n our iEE report.
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e Meanwhile, GE turbines noise and shadow affect has been described in detail in
our study. it does not affect local norms and habitat modification.

e Empioyment opportunities shail be provided locals must be preferred in the
unskilled jobs under social deveiopment program of proponent.

» Mr. Qureshi said that sustainable development shall be carried out.

« They also suggested that development should be sustainable.

b) WWF (World Wide Fund)

A consultation meeting was held on January 22, 2016 with Senior Director WWF-Pakistan Mr.
Rab Nawaz and Technical Advisor WWF and Ex. DG Marine Fisheries department Mr.
Mohammad Moazzam Khan. RE2 team provided information about the proposed project site
with the help of the project area map and requested the experts to share their views / concems
/suggestions as the expert conservationist. Mr. Rab Nawaz and his team supported and
appreciated the project activities; they do not have any objection / issue even they are well
sacisfied with the green energy project and the way the consuitant (RE2) making consuitation
with ail concern departments.

c) List of Public and NGO Sector Stakehoider Consuited

A number of stakeholders, other than the general public, who are ‘kely benefitted be
invoived during the project execution phase, were aiso consuited (Table- 7-3)

Table 7-3 List of Public and NGO Sector Stakeholders

| i Name of Stakehoider | Type of | Department /  Occupation/

| | Representative Stakehoider . Designation ‘
| Mr. Aashig Hussain Langan | Sinah EPA . Dire:tor (EIA) i

. Mr. Waris Gaoboot | Sinah EPA i Deputy Director Tecnnicai

‘Mr. Ghuiam Muhammad | Singh  Wildlife | Deputv Conservator Wildlife
i

| | Gadani | Department f i

. Mr. Tahir Quresni . IUCN , Semior Coastal Ecosystem Advisor |

i Mr. Xamran Ahmad Naawi | IUCN Urban Specialist ;

' Muhammad Moazzam Khan { WWF ! Technical Advisor and Ex. DG |

7 ; Marine fishenes department ,

| Mr. Rab Nawaz | WWF ; Senior Director |
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Name of Stakehoider | Type of | Department /  Occupation/

Representative Stakehoider Designation

Mr. Shahzad Sadiq Gill Sindh Forest | Divisional Forest Officer
department

Mr. Tahir Latif Sindh Forest | Range Forest Officer
department

Mr. Raja Kanm Sindh fForest | Range fForest Officer
department

Mr. Rab Dino Khatti Sindh Forest | Sub. Division Forest Officer
department

Mitigation Measures:

The foillowing mitigation measures have been suggested.

1. Disturbance to the habitat of the Indian spiny tailed Lizard be minimized / controlled.
2. As far as possible, the burrows / holes of the lizard are safeguarded against any

developmental activity. The animals are speciaily protected during the construction phase.

3. Monitoring the birds during the migratory season be undertaken to record their distribution

and migratory pattern and use of the area during the season.

4. Hunting, feeding or harassment of wildlife is strictly prohibited during the entire course of

operation.

5. Vegetation cleaning énd land uptake during the operation be minimized.
3. Devetopment Of New access tracks auring operations is minimized.

Routes involving minimum ciearing of vegetation are seiected.

3. DOperation must avoid disturbing live bird nests and smail mammal and reptile hoies.

3. “ood wastes not to pe disposed off in the open. Food wastes coilected in waste segregation

inits is disposed o1t according to waste disposal orocedure on a reguiar and strict basis.

10. Night work during construction be prohibited, night traveiing not be ailowed uniess

sonsoiutely necessary.
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11. All mitigations related to minimizing noise are adhered to.

12. Construction work near areas which show smail mammai and regptile popuiations shouid
commence after a soft start up and be randomiy monitored.

13. Vehicle speeds on access road be controlled to avoid incidental mortalities of reptiles. Any
such incident is reported and vehicle speeds be randomiy checked.

14. Movement of all project personnel is restricted to work areas.

15. Movement of project vehicles is restricted only to the project access road or to routes
approved.

16. Operation camp is located 500m away from perennial water bodies.
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SECTION 8

ENVIRONMENT MANAGEMENT PLAN
8 ENVIRONMENT MANAGEMENT PLAN

8.1 PURPOSE AND OBJECTIVE OF EMP

The purpose of Environmental Management Plan (EMP) is to provide a summary of the
predicted impacts associated, mitigating measures and monitoring actions so as to minimize
potential negative impacts and enhance positive impacts from the Project. The EMP will
provide a guide (almost checklist) for the main stakehoiders, nameiy the owner, contractor and
operator of the Wind Power Project, on what mitigating actions need to be taken and where
and when they are needed. it will thus help to improve the likelihood that adverse impacts are
mitigated, project benefits are showcased, and an environmentally beneficial standards of best
pract:ce is provided to ail those invoived. in particular, the EMP:

ES

Defines roies and responsibiiities for those invoived in the impiementation of the
EMP and identifies areas where these roles and responsibilities can be shared with
other stakehoiders
Define the impiementation mechanism for the mitigation measures identified during
the present studv.
‘ “» >rovides conase iNStTUCtions tO project personnel and contractors regarding
Jrocegures for protecting the =nvironment and minimizing environmentai impact,
making these iegallv binding through their inciusion in contract specifications
» ..efines the requirements for communication, cocumentation, training,
nanagement and impiementation of the mitigating measures: and,
» ZIpecifies actions requireg to assess commpiiance ‘with ana effectiveness of the

+
L

nitigation measures hrougnh comopiliance ina 2rfects monitoring ~ecnanism,
defined in the EMP’s two action tables.
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8.2 COMPONENT OF EMP

The EMP consists of the following:

institutional Arrangements

Mitigation and Monitoring plan

Grievance Redressing Mechanism

Reports and Documentation

Environmental and social trainings

Public disclosure requirements

Budgetary estimates for EMP implementation

¥ Y ¥

VoY

Y ¥

All the components of EMP are discussed from Sections 8.3 to 8.9

8.3 INSTITUTIONAL ARRANGEMENT

3.3.1 PROJECT DEVELOPER

The Proiect Deveioper {i.e. Naveena Groupj is the ‘owner of the project and as such is
responsible for ensuring that the conditions of the environmentai authorization issued in terms
of Sindh Environmentai Protection Act, 2014 (shouid the proi :ct receive such authorization)
are fully satisfied, as weil as ensuring that another necessary permits or licenses are obtained
and complied with. it is expected that the Project Developer will appoint the contractor, and
; the consuitant. '

_akeside £nergy Pvt. Limited wiil establish an Environment & Sociai Management Cell (ESMC) at
1 Corporate and site level, h=aded bv a Project Director to be responsible for day-to-day
impiementation of the Project. Lakeside Energy Pvt. Limited is responsible for undertaking the
droject in accordance with the Environmentai impact Assessment (EIA) and impiementing the
Environmental and Social Management Plan, which wiil be consistent with the standards set bv
FC and Worid Bank Groun.

“he £€SMC is responsible for coordinating and impiementing ail environmental and social
sctivities. During Project impiementation, the ESMC will be responsible for refiecting the
3ccurrence of new ana significant impacts resuiting from Project activities and integrating
sound mmgatlon measures lnto me EMP The £SMC ndudes a sareguard specialist snd
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Energy to look after environmental, social and safety issues. The ESMC will be empowered to
implement safeguard planning and monitor implementation.

The safeguard specialist provides guidance to the Project Manager and his staff to adopt
environmental good practices while impiementing the Project. The safeguard specialist is
responsible for implementing safeguard issues associazed with the Project through a site team
composed of Lakeside Energy Pvt. Limited (LEPL) site staff and the contractor’s staff, to be
assigned by the ESMC as necessary.

The duties of the Environmental and Social Unit of the ESMC at the corporate level are to:

* Monitor the implementation of mitigation measures during construction and operation
phases of the Project.

s Prepare suitable environmental management reports at various sites.
» Advise and coordinate field unit activity towards effective environment management.

» Prepare environment heaith and safety manual for the operation of transmission
lines/substations.

s Advise during Project pianning/design and cells on environmental and social issues while
route seiection of the alighment at the pianning/design stage to avoid negative

environmental impact.

» Provide training and awareness on environmentai and social issues reiated to power
transmission Projects to the Project/contract statf.

The duties of the Environmentai and Social Unit at the site ievet are to:

+ mpiement the environment poiicy guidelines and environmental best practices at the
sites.

» Advise 3na coorainate the contractonts) sctivity ‘owaras erfective anvironment
management. ‘

' ‘mplement environment and sarety manuai.
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8.3.2

Carry out environmentai and social survey in conjunction with the Project planning cell
while route selection of the alignment at the planning stage to avoid negative
environmental impact.

Make the contractor staff aware of environmental and social issues so that EMP couid
be managed effectively.

Supervision Consuitant (RE)

The supervision consuitant / Project Monitoring Consultant (PMC) (RE) has quaiified
environment health and safety staff on board to which will be responsible for overseeing the
impiementation of the EMP during the construction.

8.3.3

Lead Contractor

The contractor will be responsible for the following:

L
0’0

Overail construction program, project delivery and quality control for the construction
for the wind project. '

Overseeing compliance with the Heaith, Safety and Environmental Responsibilities
specific o the project management related to project construction.

Promoting totai job safety and environmental awareness by employees, contractors and
sub-contractors and stress 10 all employees and contractors and sub-contractors the
importance that the project proponent attaches to safety and the environment.

Ensuring that each subcontractor empioy an Environmental Officer to monitor and
report on the daily activities on-site dunng the construction period.

Ensuring that safe, environmentally acceptable working methods and best practices are
‘mplemented and that sufficient piant and egquipment is made available properiy
Jperated snA mamntained, o fadiitate proper access and enable anv operation to be
zarried out safeiy.

Meeting on site with the Environmental Officer prior to the commencement of
construction activities to confirm the construction procedure and designated activity
:ones;

Znsuring that ail aopointed contractors and sub-contractors are aware or this
Znvironmental Management Plan and their r-sponsibilities in reiation to the pian;
Snsuring that ail appointed contractors and sub-contractors repair, at their own cost,
anv environmental damage as a resuit of a contravention of the specifications contained
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in the Environmental Management Plan, to the satisfaction of the Environmental

Officer.

At the time of preparing this draft EMP, the appointment of a lead contractor has not
been made and will depend on the project proceeding to the construction phase.

The Framework of Environment and Social Management Cell are shown in Figure8.1 and Key

responsibilities of ESMC are summarized in Table7.1.

Social and
bEnvironmental Expert

HSE Engineer
(from PMC Side

tfrom PN Sids

“nvironment and Sociai Management Cell (ESMC)
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8.4 MITIGATION & MONITORING PLAN

The mitigation pian is a key component of the EMP. it lists all the potential effects of each
activity of the Project and their associated mitigation measures identified in the IEE.

For each Project activity, the following information is presented in the plan:

0

A listing of the potential impact associated with that Project activity

“» A comprehensive listing of mitigation measures (actions)

< The person(s) responsible for ensuring the fuil implementation of the action
» The person(s) responsible for monitoring the action

+ The timing of the implementation of the action to ensure that the cbjectives of
mitigation are fuily met

“» It should be emphasized that the mitigation measures will have to be transiated
into environmental as well as social requirements and specifications to be made
nart of the contracts for the construction activities, with legai binding. :

i The objective of the environmental and sociai monitonng during the vanous phases of the
f proposed Project will be as follows:

» Ensuring that the mitigation measures inciudedin the {EE are being impiemented
! compietely

-» Znsuring the etfectiveness of the mitigation measures in minimizing the Project’s
impacts on sociai and environmental resources

~0 acnieve these opjectives, the Environmental Management ana Monitoring Plan (EMMP) for
~onstruction and operation pnase IS given in Annexure-i.
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8.5 GRIEVANCE REDRESSAL MECHANISM

Environmental and sodial grievances will be handled in accordance to the Project Grievance
Redress Mechanism. Open and transparent dialogue will be maintained with Project affected
persons as and when needed, in accordance with ADB safeguard policy requirements. The
Grievance Redress Mechanism (GRM) for the Project provides an effective approach for
compiaints and resolution of issues made by the affected community in a reiiable way. This
mechanism will remain active throughout the life-cyde of the Project.

Lakeside Energy Pvt. Limited shail have a standard mechanism to:

i. inform the affected people (AP) about GRM and its functions;
ii. set the procedures and mechanisms adopted for making the complaints;
iii. support the complainants in communicating their grievance and a:tending the
GRM meetings; and
iv. implement compliance with a GRMs' dedsion, its monitoring and
communication to the peopie.

Under the GRM, the ESMC will maintain the Social Compiaint Register {SCR) at the sites to
document ail compiaints received from the iocal communities or any other stakehoider. The
information recorded in the Register will include the date of the compiaint, particuiars of the
compiainant, description of the grievance, actions to be taken, the person responsible to take
the action, follow up requirements and the target date for the impiementation of the
mitigation measure. The register will aiso record the actual measures taken to mitigate these
concerns.

As soon as a compiaint is received, the ESMC wiil determine the remedial action. if reauired,
~onsuitations will aiso be undertaken with the contractor's site manager. Once the remedial
action is gecided, impiementation responsibility as wesl as schedule wiil be determined.

The proposed remedial action will be documented in the SCR, with compiete details (by whom
snd by wnen). The orooosea remegial action wiill be shared with the compiainant. Similariy, the
3Ctual action taken wiil aiso be documented in a register and shared with the comoiainant. The
-ompeAinant’s views on the remedgial action taken wiil aiso pe aocumented in the register.

~he SCR wiil be reviewed during the rortnightly meetings at the site during the Project, and the
action items discussed. The progress on the remedial actions wiil aiso be reviewed during the
meetings.
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8.6 REPORTS AND DOCUMENTATION

The ESMC will produce periodic reports based on the information collected. These will indude
reports for:

Project initiation meetings with each contractor
Non-compiiances

Effects monitoring

Summary of SCR under GRM

) o .
o -:o L

The reports will also be made available for review, to the external monitoring teams, and to any
other stakeholders who visit the site. In addition, the Social and Environmental Monitoring

expert will prepare reports for each monitoring visit.

At the end of the Construction Phase, a final report will also be prepared.

8.7 ENVIRONMENTAL AND SOCIAL TRAININGS

Environmental and social trainings wiil heip to ensure that the requirements of the £1A and EMP
are ciearly understood and followed by ail Project personnei throughout the Project period. The
primary responsibility for providing training to ail Project personnel will be that of the ESMC.

The environmentai and social training program will be finaiized before the commencement of
the Project, during the detailed design phase. The training will be provided to the LEPL staff, the
construction contractors, and other staff engaged for the Project. Training wiil cover ail staff
‘evels, ranging from the management and supervisory to the skilled and unskilled personnel.
“he scope of the trainings wiil cover generai environmental awareness and the requirements or
the tIA and the =MP, with special emohasis on sensitizing the Proiect staff to the
a2nvironmental and :-acial aspects of the area. :

Suring the O&M phase of the Project, these trainings wiil continue to be conducted by £SMC
‘or all refevant statf or the Comoanv.
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8.8 PUBLIC DISCLOSURE REQUIREMENTS

Lakeside Energy Pvt. Limited (LEPL) will disdose this IEE and EMP to all the stakeholders before
the commencement of the proposed Project. The EIA report will be made available to the
stakeholders at the sites designated by the EPA, in accordance with the national legisiation
(PEPA 1997) and Sindh EPA Act 2014. In addition, the executive summary of the IEE will be
transiated into the {ocal {(Urdu / Sindhi) languages (if necessary), and made available to the
affected communities (and aiso kept at the Project ite). This will ensure that the locai
communities are aware of the Project, its key impacts, the mitigation measures and the
implementation mechanism. in addition, the Executive Summary will be disclosed through the
LEPL official website.

8.9 COST ESTIMATES FOR EMP IMPLEMENTATION

The cost of impiementation of the environmental safeguards indudes both the direct cost of
the mitigation measures and the costs of monitoring the execut:on of the EMP such as
laboratory costs and monitoring visits, training costs, etc. Contractor :ost to be induded in the
BOQ items, while Lakeside Energy Pvt. Ltd (LEPL) cost shows the environmental monitoring /
training cost that will be borne by the Lakeside Energy Pvt. Ltd through the EMSC. Detailed cost
is shown in Annexure —il.
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SECTION 9

INFORMATION DISCLOSURE, CONSULTATION AND
PARTICIPATION

9 INFORMATION DISCLOSURE, CONSULTATION
AND PARTICIPATION

The field studies were conducted for preliminary scoping, survey, and assessment activities and
in order to coordinate the field survey and analysis.

A questionnaire was deveioped to assess the general concerns of the locai residents of nearby
villages in respect of this Project. Mr. Umair Ali Khilji of Renewable Resources Pvt. Ltd himseif
filled the questionnaires after directing the questions to the native peopie. Snapshots of
consuitative meetings are aiso attached in Annexure-X.

During the construction phase, residents of the locai areas seiected representatives, locai
councilors, and informai community leaders, induding members of NGOs, will be asked to state
their curent perceptions of priorities for improvements to the urban environmental
infrastructure in their areas and the likely impacts of the Project during construction and
operation phases.

The stakehoider consuitation is a continuous process, and shouid be maintained throughout the
>roject. The consuitations carried out during the present {EE and reported in this Chapter are
assentially a first step in this process.

During the present !EE, :he ctakenhoider anaivsis 'was camried cut to identify retevant .
-takehoiders on the basis or their ability to influence the Project or their vuinerability to be
regativelv impacted from it. This spproach ensured that no reievant groups were exciudea
‘rom the consuitations, and appropriate engagement strategies were deveioped for each
stakenoider.

Suring the stakehoider consuitations carried out in the communities near the proposed site,
rhe participants were first provided the salient information about the proposed Project.
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Since the Project would not directly affect them, the villagers generally did not have any
apprehension or reservation about the Project. On the contrary, they expected that the Project
wouid bring employment and smail business/trade opportunities for the local population.
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SECTION 10

CONCLUSION AND RECOMMENDATION
10 FINDING AND RECOMMENDATION

Prime benefit of the Project will be the replacement of conventional power generation
with renewable energy. Wind energy will replace fossii fuel powered generation, and
therefore reduce suspended particulate matter and greenhouse gas emissions into the

atmosphere. :

impacts are manageabie and can be managed cost effectively - environmental impacts are
likely to resuit from the proposed power project. Careful mitigation and monitoring,
spedific selection criteria and review/assessment procedures have been specified to ensure
that minimal impacts take piace. The detailed design wouid ensure indusion of any such
environmental impacts that could not be specified or identified at this stage 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 carefui selection of sites and access routes. Since proposed land is covered
with shrubs, thus there is no need for removai of any significant vegetation for the
construction of the wind power Project.

The proposed Project wiil have numper of positive impacts and negiigible negative impacts
‘0 the existing environment as foilows:

» Significant improvement in the economic activities in the surrounding areas due to
3eneration or direct and indirect empioyment opportunities.

*» The Project Area does not fail under anv sensitive, protected area.

s jothreatened / Near-Threatened species or wiidlife was recorded in the Project Area.

# There is negligible removai of trees for the Project, wnich is the main positive impact to
-he proposed Proiect area.

* Tavironment poilution due to cut and fill operations. iransportation or construction
materiais. disposal of debris, nuisance from dust, noise, venicie fumes, black smoke,
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vibration are the short term negative impacts due to proposed Project with mitigations
being properly taken care.

Proper GRM will have to be impiemente: . by Lakeside Energy Pvt. Ltd to overcome public
inconvenience during the proposed Project activities.

Based on the environmental and social assessment and surveys conducted for the Project,
the potentiai adverse environmental impacts can be mitigated to an acceptable level by
adequate implementation of the mitigation measures identified in the EMP. Adequate
provisions are being made in the Project to cover the environmentai mitigation and
monitoring requirements, and their associated costs. Adequate provisions are being made
by Lakeside Energy Pvt. Ltd (LEPL) to cover the environmental mitigation and monitoring
requirements, and their assodated costs.

An environment and sodal analysis has been carried out looking at various criteria such as
topology, air, noise, water resources and water quality, ecoiogy, demography of the area,
climate and naturai habitat, community and empioyee health and safety etc. The impact
analysis, found that due to careful consideration of environmentai and sodal aspects during
route and site selection by Lakeside Energy Pvt. Ltd (LEPL) no major adverse impacts are
expected. There is no adverse impact on the migration of habitat, any natural existing iand
resources and effect in the reguiar life of peopie. At least, one year bird monitoring is
recommended to compile substantive data about the impacts of wind power piants on the
birds and other important wiidiife of the area.

The environment and sociai 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 sociai imopacts which cover monitoring, measuring
3nd mitigation. ' '

‘ost impacts are expectedto occur auring the construction phase and are considered to be
ot a temporary nature. The transmission corridor wiil be carefuily seiectea after undergoing
3n ootions assessment. This enabied the right of way aiignment to bypa:: viilages and
important water suppiies and resources. The main Proiect impacts are associated with
Jeaning of shrup vegetation, waste management and excavation and movement ot Soiis.

~rom this perspective, the Project is exnected to nave a iess “environmental footprint”. No
andangered or protected species ot flora or fauna are reoorted near Project sites.
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The project has been discussed with local peopie, government officials and NGO. The
consuitations elicited general support for the project. There were no serious environmentai
issues raised or matters that the Consuitant had overiooked. The main concerns expressed
were to ensure that locai peopie got employment on the project and that measures were in
place to avoid excessive noise or dust and bird mortality.

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

This IEE study concludes that the proposed Wind project will not lead to significant adverse
environmental and sociai impacts of such nature or magnitude that would require a more
detailed report in the form of an E!A. Additionaily careful impiementation of the EMP wiil
ensure that environmentai impacts are managed and minimized and the project proponent
meets ail statutory requirements.

Document Title: Consuitant Name: Document No Date of Approvai

Initial Environmentai Examination (1EE) Renewable Resources (Pv.) RE2/131/181/001 February,2016
¢ 50 MW Lakeside Energy Pvt. Limited of Ld

Wind Power Project in Shimpir, Sindh Project Sponsor: Document issue

Pakistan Naveena Group 01




	Page 2
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 487
	Page 488
	Page 489
	Page 490
	Page 491
	Page 492
	Page 493
	Page 494
	Page 495
	Page 496
	Page 497
	Page 498
	Page 499
	Page 500
	Page 501
	Page 502
	Page 503
	Page 504
	Page 505
	Page 506
	Page 507
	Page 508
	Page 509
	Page 510
	Page 511
	Page 512
	Page 513
	Page 514
	Page 515
	Page 516
	Page 517
	Page 518
	Page 519
	Page 520
	Page 521
	Page 522
	Page 523
	Page 524
	Page 525
	Page 526
	Page 527
	Page 528
	Page 529
	Page 530
	Page 531
	Page 532
	Page 533
	Page 534
	Page 535
	Page 536
	Page 537
	Page 538
	Page 539
	Page 540
	Page 784
	Page 785
	Page 786
	Page 787
	Page 788
	Page 789
	Page 790
	Page 791
	Page 792
	Page 793
	Page 794
	Page 795
	Page 796
	Page 797
	Page 798
	Page 799
	Page 800
	Page 801
	Page 802
	Page 803
	Page 804
	Page 805
	Page 806
	Page 807
	Page 808
	Page 809
	Page 810
	Page 811
	Page 812
	Page 813
	Page 814
	Page 815
	Page 816
	Page 817
	Page 818
	Page 819
	Page 820
	Page 821
	Page 822
	Page 823
	Page 824
	Page 825
	Page 826
	Page 827
	Page 828
	Page 829
	Page 830
	Page 831
	Page 832
	Page 833
	Page 834
	Page 835
	Page 836
	Page 837
	Page 838
	Page 839
	Page 840
	Page 841
	Page 842
	Page 843
	Page 844
	Page 845
	Page 846
	Page 847
	Page 848
	Page 849
	Page 850
	Page 851
	Page 852
	Page 853
	Page 854
	Page 855
	Page 856
	Page 857
	Page 858
	Page 859
	Page 860
	Page 861
	Page 862
	Page 863
	Page 864
	Page 865
	Page 866
	Page 867
	Page 868
	Page 869
	Page 870
	Page 871
	Page 872
	Page 873
	Page 874
	Page 875
	Page 876
	Page 877
	Page 878
	Page 879
	Page 880
	Page 881
	Page 882
	Page 883
	Page 884
	Page 885
	Page 886
	Page 887
	Page 888
	Page 889
	Page 890
	Page 891
	Page 892
	Page 893
	Page 894
	Page 895
	Page 896
	Page 897
	Page 898
	Page 899
	Page 900
	Page 901
	Page 902
	Page 903
	Page 904
	Page 905
	Page 906
	Page 907
	Page 908
	Page 909
	Page 910
	Page 911
	Page 912
	Page 913
	Page 914
	Page 915
	Page 916
	Page 917
	Page 918
	Page 919
	Page 920
	Page 921
	Page 922
	Page 923
	Page 924
	Page 925
	Page 926
	Page 927
	Page 928

